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1.0 INTRODUCTION 

1.1 Purpose and Authorization of Study 

The purpose of this study is to obtain a Conditional Letter of Map Revision (CLOMR) for 
the floodplain/floodway for the Salt River from downstream of the 51 st Avenue Bridge to 
upstream of the 35th Avenue Bridge. The CLOMR is based on a new topographic 
mapping of the river and proposed Avenida Rio Salado (ARS)/Broadway Road along the 
south bank. A portion of the proposed roadway embankment between 51 st Avenue and 
43rd Avenue extends into the river. Additionally, a new maintenance ramp will be 
constructed along the 31 st Avenue alignment to the river bottom. No structures or 
crossings will be added with this project. There will be no revision to the existing 
hydrology. 

This study and analysis was authorized by the Floodplain Management & Street 
Transportation Departments for the City of Phoenix. 

1.2 Project Location 

The project area is located in the City of Phoenix and unincorporated Maricopa County as 
shown in Figure 1. The project is within Sections 20, 21 , 22, 23, 24, 27, 28, and 29, 
Township 1 North and Range 2 East. The site map is shown in Figure 2. The study 
reach is from downstream of 51 st Avenue to upstream of 35th Avenue . 

The project area is located within Zone AE of the FEMA Flood Insurance Rate Map 
(FIRM), Panel No. 04013C2120G and Panel No. 04013C2140G, dated September 30, 
2005. Zone AE is defined as areas in which the "Base Flood Elevations determined." 
The floodway areas in Zone AE "is the channel of a stream plus any adjacent floodplain 
areas that must be kept free of encroachment so that the 1% annual flood can be carried 
without substantial increase in flood heights, Base flood elevations determined." Figure 3 
provides a copy of the FIRM Map for the project location . 

1.3 Floodplain History 

1.3.1 Effective FIS 

In October 2010, AZTEC requested the effective models from FEMA to begin the 
CLOMR process. At this time we received the files from the 1999 Salt-Gila 
Floodplain Delineation Restudy, prepared by Michael Baker, Jr., Inc. for the Flood 
Control District of Maricopa County and a LOMR Case No. 08-09-1412P. The 
information from the LOMR was stamped as effective and dated November 28, 
2008. At that time, the models associated with this LOMR were considered 
effective. In November 2010, an additional model was received for a LOMR study 
within the ARS reach, FEMA Case #08-09-1294. This model was stamped and 
dated effective April 23, 2009. Unfortunately, the later LOMR did not include the 
revised cross sections from the former LOMR. It was decided to use both of the 
LOMR models as effective and create one Duplicate Effective Model combining the 

September 20 13 
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revised cross sections from each model. Additional information on the comparison 
of the two effective models to the duplicate effective model is included in Section 5. 
Documentation from the two LOMR cases is included in Appendix B. 

September 2013 

Figure 1, Project Location Map 
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Figure 3 - Flood Insurance Rate Map (Sheet 1 of 3) 
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• 2.0 ABSTRACT AND FEMA FORMS 

2.1 Study Documentation Abstract 

2.1.1 Date Study Accepted No Acceptance 
2.1.2 Study Contractor Aztec Engineering 

Contact (s) Sarah Smedley, P.E. 
Tony Bokich , P.E. 

Address: 4561 E. McDowell Road 
Phoenix, AZ 85008 

Phone I Fax (602) 454-0402 I (602) 454-0403 
Email ssmedley@aztec. us 

2.1.3 FEMA Technical Review Contractor Unknown 
Contact (s) 
Address 

Phone 
2.1.4 FEMA Regional Reviewer Unknown 

Phone 
2.1.5 State Technical Reviewer Unknown 

• Phone 
2.1.6 Local Technical Reviewer Hasan Mushtaq, City of Phoenix 

Phone (602) 262-4026 
2.1.7 Reach Description Salt River- 51 st Avenue to 35th 

Avenue 
2.1 .8 Aerial Mapping Source Kenney Aerial 

Phone 602-258-6471 
Survey Date I Contour Interval September 24, 2010 

1" = 40' , 1' Cl 
2.1.9 Unique Conditions and Problems • New topo~raphy from 51 st 

Ave to 35t Ave 

• New roadway along south 
bank- 51 st to 35th Ave 

2.1 .10 Coordination of Peak Discharges Used Existing LOMR Discharges 

• 
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2.2 FEMA Forms 

Application for a Conditional Letter of Map Revision requires the use of the FEMA Form 
Series 086-0-27, MT-2 forms. The following is a list of the forms required for this 
submittal : 

• MT-2 , Form 1 -Overview & Concurrence Form. 
• MT-2 , Form 2- Riverine Hydrology & Hydraulic Form. 

The remainder of this section is comprised of the completed forms . 

Septem ber 20 13 8 
AZTEC. 



U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

OVERVIEW & CONCURRENCE FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 1 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintain ing the needed data, and completing, reviewing , and submitting the form. You are not required 
to respond to this collection of information unless it displays a valid OMS control number. Send comments regarding the accu racy of the burden 
estimate and any suggestions for reducing this burden to: Information Collections Management, Department of Homeland Security, Federal Emergency 
Management Agency, 1800 South Bell Street, Arlington , VA 20958-3005, Paperwork Reduction Project (1660-0016). Submission of the form is required 
to obtain or retain benefits under the National Flood Insurance . Please do not send to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 93-
234. 

PRINCIPAL PURPOSE(S) : This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP ) Flood Insurance Rate Maps (FIRM ). 

ROUTINE USE(S) : The information on this form may be disclosed as general ly permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National Flood 
Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE : The disclosure of information on this form is voluntary; however, fai lure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a (NFIP) Flood Insurance Rate Maps (FIRM). 

A. REQUESTED RESPONSE FROM DHS-FEMA 

This request is for a (check one) : 

ll"] CLOMR: A letter from DHS-FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision , or 
proposed hydrology changes (See 44 CFR Ch. 1, Parts 60 , 65 & 72). 

D LOMR: A letter from DHS-FEMA officially revising the current NFIP map to show the changes to floodplains , regulatory floodway or flood 
elevations. (See 44 CFR Ch. 1, Parts 60, 65 & 72) 

B. OVERVIEW 

1. The NFIP map panel(s) affected for all impacted communities is (are): 

2. a. Flooding Source: Salt River 

b. Types of Flooding: 1l"l Riverine D Coastal 

D Alluvial fan D Lakes 

D Shallow Flooding (e.g., Zones AO and AH) 

D Other (Attach Description) 

3. Project Name/Identifier: Avenida Rio Salado/Broadway Road 

4. FEMA zone designations affected: AE (choices: A, AH , AO, A1-A30 , A99, AE , AR, V, V1-V30 , VE, B, C, D, X) 

5. Basis for Request and Type of Revision: 

a. The basis for this revision request is (check al l that apply) 

ll"l Physical Change 

D Coastal Analysis 

D Weir-Dam Changes 

D Improved Methodology/Data 

D Hydraulic Analysis 

D Levee Certification 

ll"l New Topographic Data D Other (Attach Description) 

D Regulatory Floodway Revision 

D Hydrologic Analysis 

D Alluvial Fan Analysis 

Panel No. Effective Date 

D Base Map Changes 

D Corrections 

D Natural Changes 

Note: A photograph and narrative description of the area of concern is not required , but is very helpful during review. 

FEMA Form 086-0-27, (2/2011 ) Previously FEMA Form 81-89 MT-2 Form 1 Page 1 of 3 
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Structures: 

encompasses the following 

0 Channelization 

0Dam 

{check all !hat apply) 

0 Levee/Fioodwall 

0Fill 

0 Bridge/CUlvert 

0 other (Attach Descriplion) 

6. 181 Documentalion of ESA compliance is submitted (required to initiate CLOMR review) . Please refer to the instructions for more information. 

C. REVIBV·FEE 

Has the review fee for lhe appropriate reques-t category been induded? 181 Yes Fee amount s_O_ 

0 No, Altach Explanation 

Please see the DHS-FEMA Web slta at http;//IWIW.fema.cJOvfplan/prevent/fhm/frm fees.shlm ·for Fee Amounts and Exemptions. 

D. SIGNATURE 

All documents submitted In support "of lhls request are correct to the best of my knowledge. 
fine or Imprisonment under 1ltle 1 B of the Unlled Slates Code, Section 1001 . 

I understand that any false statement may be punishable by 

Name: Ms. Melody Moss Company: City of Phoenix 

MaiUng AddresS: Daytime Telephone No.: 602-262-4055 I Fax No.: 602-495-3670 
1 034 East Madison 
Phoenix, AZ 85032 E-Mail Address: melody.moss@phoenlx.gov 

Signature of Requester (required): ~--./ L ~ -.,..,..--.r .J2, ----- - -
I Date: <? ft't-- In 

As the community offldal responsible for floodplain management. I hereby acknoWledge lh~t we have rece~ed and reviewed this Letter of Map' Revision 
(LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed to meet all 
of the community floodplain management requirements, lnclu<llng the requirements for when fill is placed In the regulatory floodway, and that all 
necessary Federal, State. and local permits have been, or In the case of a conditional LOMR, will be obtained. For Conditional LDMR requests, the 
applicant has documented Endangered Species Act .(ESA) compliance to FEMA prior to FEMA's review of the Conditional LOMR application. For . 
lOMR requests", I acknowledge that compliance with Sections 9 and 10 of the ESA has been achieved independently of FEMA's process. For actions 
authorized, funded, or being carried out by Federal or State agencies, documentation from the agency showing Its compliance With Section 7(a)(2) . 
of the ESA will be submitted. In addition, we have determined that the land -and any existing or proposed structures to be removed from the SFHA are 
or Will be reasonably .safe from flooding as defined in 44CFR 652(c), and that we have available upon request by FEMA, all analyses and 
documentation used to make this determination. 

Community Official's Name and Title: Mr. Hasan MushtaqfFioodplairi Administrator I Community Name: City of Phoenix 

Mailing Address: Daytime Telephone ·No.: 602-262-4026 I Fax No.: 602-262-7322 

200 W. Washington Sl, 5'" Floor 

Phoenix, AZ 85003 
1j E-Mail Address: hasan,mushtaq@phoenix.gov 
11 .L..l..-

Community Official's Signature (required): ~VTr ~ J Date: 09/25/2013 ., 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

This ·certifiCation is to be signed and sealed by a licensed land surveyor, registered professional_ engineer, or architect authorized by law to certify 
elevation information data, hydrologic and hydraulic analysis. and any other supporting information as per NFIP regUlations paragraph 65.2(b) and as 
descn'bed In the MT-2 Forms Instructions. All documents submitted In support of this request are correct to the best of my knowledge. I understand that 
any false statement may be punishable by line or imprisonment under Title 18 of the United Stales Code, Section 1001. 

Certifier's Nam~: Sarah Smedley Ucense No.: 46632 Expiration Date: 06/30/16 

Company Na~: AZTEC Enginee~ng 
/} 

Telephone No.: 602-458·9269 Fax No.: 602-454-0403 

Signature: ,JfJ.~ ~~ Date:C) I u!J E-Mail Address : ssmedley@aztec. us 

v v u 
FEMA Form 086-0-27, (212011) Previously FEMA Form 81.S9 MT-2 Form 1 Page 2 of 3 
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Ensure the forms that are appropriate to your revision request are included in your submitta l. 

Form Name and (Number) Required if ... 

~ Riverine Hyd rology and Hydraul ics Form (Form 2) New or revised discharges or water-surface elevations 

D Riverine Structures Form (Form 3) 

D Coastal Analysis Form (Form 4) 

D Coastal Structures Form (Form 5) 

D Alluvial Fan Flooding Form (Form 6) 

Channel is modified, add ition/revision of bridge/culverts, 
addition/revision of levee/floodwall , add ition/revision of dam 

New or revised coastal elevations 

Addition/revision of coastal structure 

Flood control measures on al luvial fans 

FEMA Form 086-0-27, (2/2011 ) Previously FEMA Form 81-89 

Seal (Optional) 

MT-2 Form 1 Page 3 of 3 



U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 
O.M.B No. 1660-0016 
Expires February 28, 2014 

•·~--------------------------------~ 

• 

PAPERWORK BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 3.5 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016). Submission of the form is requi red to obtain or retain benefits under the National Flood Insurance Program. Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law 
93-234. 

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM). 

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as 
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National 
Flood Insurance Program (NFIP); Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990. 

DISCLOSURE : The disclosure of information on th is form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM). 

Flooding Source: "'S""a'-'lt.!..R"-'iv,_,e"-r _______________________________________ _ 

Note : Fill out one form for each flooding source studied 

A. HYDROLOGY 

1. Reason for New Hydrologic Analysis (check all that apply) 

0 No existing analysis D Improved data 18] Not revised (skip to section B) 

0 Alternative methodology 0 Proposed Conditions (CLOMR) 0 Changed physical condition of watershed 

2. Comparison of Representative 1 %-Annual-Chance Discharges 

Location Drainage Area (Sq. Mi.) Effective/FIS (cfs) Revised (cfs) 

3. Methodology for New Hydrologic Analysis (check al l that apply) 

0 Statistical Analysis of Gage Records 

0 Regional Regression Equations 

0 Precipitation/Runoff Model -7 Specify Model: __________ _ 

0 Other (please attach description) 

Please enclose all relevant models in digital format, maps, computations (includ ing computation of parameters) , and documentation to support the 
new analysis. 

4. Review/Approval of Analysis 

If your community requires a regional, state, or federal agency to review the hydrologic analys is , please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hyd rology 

Is the hydrology for the revised fl ood ing source(s) affected by sediment transport? D Yes 0 No 

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 

FEMA Form 086-0-27 A, (2/2011) Previously FEMA Form 81-89 MT-2 Form 2 Page 1 of 3 
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B. HYDRAULICS 

1. Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft.) 

Effective Proposed/Revised 

Downstream Limit* Section Q-Q 207.16 1007.63 1007.50 

Upstream Limit* Section Z-Z 211 .12 1039.87 1039.45 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revis ion. 

2. Hydraulic Method/Model Used : '""'H""E"'C'--,_,R'""'A""S_,v'-4_,_,.""'0_,_,.0'------- ----------------------

3. Pre-Submittal Review of Hydraulic Models* 

DHS-FEMA has developed two review programs, CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respective ly. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted Natural Run Floodway Run Datum 

Duplicate Effective Model* 

Corrected Effecti ve Model* 

Existing or Pre-Project 
Conditions Model 

Revised or Post-Project 
Conditions Model 

Other- (attach description) 

File Name: 
Dupl icateEffective 

File Name: 

File Name: 
Pre-Project 

File Name: 
Post-Project 

File Name: 

Plan Name: File Name: 
DupEff DuplicateEffective 

Plan Name: File Name: 

Plan Name: File Name: 
Pre Prj Pre-Project 

Plan Name: File Name: 
PostPrj Post-Project 

Plan Name: File Name: 

* For detai ls, refer to the corresponding section of the instructions. 

1:8:1 Digital Models Submitted? (Required) 

C. MAPPING REQUIREMENTS 

Plan Name: 
DupEff NGVD 29 

Plan Name: 

Plan Name: 
Pre Prj NGVD 29 

Plan Name: 
Post Prj NGVD 29 

Plan Name: 

A certified topographic work map must be submitted showing the fol lowing information (where applicable): the boundaries of the effective, existing, 
and proposed conditions 1 %-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detai led Zone AE, AO, and AH revisions); location and alignment of all cross sections with stationing control 
indicated; stream, road , and other alignments (e.g., dams, levees, etc.); current community easements and boundaries; boundaries of the requester's 
property; certification of a registered professional engineer registered in the subject State ; location and description of reference marks ; and the 
referenced vertica l datum (NGVD, NAVD, etc.) . 

1:8:1 Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: 1-foot contour interval topographic mapping 

Source: Kenney Aerial Mapping Date : 9/24/2010 

Accuracy: +/- 0.5 feet verti cal & horizontal 

Note that the boundaries of the existing or proposed conditions floodp lains and regulatory floodway to be shown on the revised FIRM and/or FBFM 
must tie-in with the effective floodp lain and regulatory floodway boundaries . Please attach a copy of the effective FIRM and/or FBFM, at the same 
scale as the original, annotated to show the boundaries of the revised 1 %-and 0.2%-annual-chance floodp lains and regu latory floodway that tie-in with 
the boundaries of the effective 1 %-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revision. 

1:8:1 Annotated FIRM and/or FBFM (Required) 

FEMA Form 086-0-27 A, (2/2011) Previously FEMA Form 81-89 MT-2 Form 2 Page 2 of 3 



D. COMMON REGULATORY REQUIREMENTS* 

1. For LOMR/CLOMR requests, do Base Flood Elevations (BFEs) increase? D Yes ~ No 

a. For CLOMR requests, if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations: 

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project 
conditions. 

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? D Yes [8J No 
If Yes , please attach proof of property owner notification and acceptance (if available). Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? ~Yes 0 No 

If Yes , the community must be able to certify that th e area to be removed from the special flood hazard area, to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFIP regulations set forth at 44 CFR 60.3(A)(3), 65.5(a)(4), and 65.6(a)(14). Please see the MT-2 instructions for more information . 

3. For LOMR requests , is the regulatory floodway being revised? 0 Yes 0 No 

If Yes, attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is 
required for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1 %-annual-chance floodplains 
[stud ied Zone A designation] unless a regulatory floodway is being established. Elements and examples of regulatory fl oodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA) . 

For actions authorized , funded, or being ca rried out by Federal or State agencies, please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

• * Not inclusive of all applicable regu latory requirements. For details, see 44 CFR parts 60 and 65 . 

• 
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3.0 SURVEY AND MAPPING INFORMATION 

3.1 Field Survey Information 

Horizontal and vertical survey control for this project was performed by AZTEC and was 
conducted in September 2010. The survey was performed under the direct supervision 
of Alan D. Reece, R.L.S. (AZ RLS No. 25396). The survey work included establ ishment 
of a horizontal and vertical control network and placement of targets for aerial mapping . 

3.2 Topographic Mapping 

One-foot contour interval aerial mapping compiled to a horizontal scale accuracy of 1-
inch equals 40-feet was created for this project. The flight date for the aerial topography 
was September 24, 2010 and was flown by Kenney Aerial. 

The coordinate grid is based on the North American Datum of 1983 (NAD 83), Central 
Zone of Arizona State Plane Coordinate System, standard transverse Mercator 
projection, with a scale or origin point of X=O.OOOO , Y=O.OOOO , using a grid adjustment 
factor of 1.00016. Elevations are based upon the National Geodetic Vertical Datum of 
1929 (NGVD 29). The conversion factor to the North American Vertical Datum of 1988 
(NAVD 88) is +1 .87'. Digital mapping data in CADD format has been included on the 
attached CD . 

September 2013 15 
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4.0 HYDROLOGY 

4.1 General 

No new hydrology was developed for this study. The effective peak discharges listed in 
the Gila River Basin, Arizona, Section 7 Study for Modified Roosevelt Dam, Arizona, 
Hydrologic Evaluation of Water Control Plans, Salt River Project to Gila River at Gillespie 
Dam (1996) , prepared by the USACE, Los Angeles District, were used in the HEC-RAS 
model. The 1 00-year peak discharges for the subject reach of the Salt River are 
summarized in Table 1 below. 

Table 1 
Summary of Effective Discharges 

HEC-RAS Peak 100-Yr 
Cross Drainage Discharge 

Location Section Area (sq mi) (cfs) 
At Central Avenue 213.25 12.831 166,000 
At 67th Avenue 205.43 12.962 164,000 

September 20 13 16 
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5.0 HYDRAULICS 

5.1 Method Description 

The U.S. Army Corps of Engineers computer program, HEC-RAS, version 4.0.0, released 
March 2008 was used to analyze the 1 00-year floodplain conditions along the Salt River 
and to develop the models for the project site. Three hydraulic models are included in this 
report: the Duplicate Effective Model, the Pre-Project Model , and the Post-Project Model. 

5. 1. 1 Duplicate Effective Model 

The duplicate effective model created for this project used the models from the two 
LOM R cases, #08-09-1412P and 08-09-1294P. The duplicate effective model is 
included in Appendix C. The duplicate model started with the model from Case 
#08-09-1412P, in which modifications to sections 209.33 to 209.98 where made 
based on revised mapping and improvement plans from the 35th Avenue Bridge. 
Modified cross sections 208.57 to 208.85 from LOMR case #08-09-1294P were 
added to create the duplicate effective model. Comparison of the two LOMR 
cases to the duplicate effective model is presented in Table 2. The bold numbers 
denote the cross sections that were modified in each case and were the elevations 
used as a comparison to the duplicate effective. As shown, there are no changes 
from each effective model to the duplicate effective model and therefore the 
duplicate effective model can be used as a comparison to the pre-project and 
post-project models. 

Table 2 
Comparison of Effective Models and Duplicate Effective Model 

Effective Effective 
FEMA HEC-RAS WSEL Case WSEL Case Duplicate 
Cross Cross #08-09- #08-09- Effective 

Section Section 1412P (ft) 1294P (ft) WSEL (ft) 
Q 207.16 1007.6 1007.6 1007.6 

R 207.49 1012.1 1012.1 1012.1 

s 207.90 1016.4 1016.4 1016.4 

T 208.39 1020.4 1020.4 1020.4 
u 208.75 1025.8 1026.4 1026.4 
v 209.33 1032.4 1032.0 1032.4 
w 209.69 1034.4 1035.9 1034.4 
X 210.17 1035.3 1037.4 1035.3 
y 210.64 1036.7 1038.3 1036.6 

z 211 .12 1039.9 1040.6 1039.9 

September 201 3 17 
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5. 1. 2 Pre-Project Model 

The pre-project model was created by revising the cross-sections from the 
duplicate effective model within the topographic area prepared by Kenney Aerial 
for this project. For the most part the cross-sections are in the same location and 
the geometry was updated based on the new topography. HEC-RAS cross 
section 207.53 was removed from the pre-project model because it fell directly on 
the 51 st Avenue Bridge and was deemed unnecessary. FEMA cross section U 
was re-orientated based on the direction of flow and bank geometry. 

The pre-project model ties back into the duplicate effective model at FEMA 
Section Q-Q just downstream of 51 st Avenue on the downstream end and at FEMA 
Section Z-Z upstream of the 35th Avenue Bridge. The duplicate effective water 
surface elevations are 1007.63 and 1039.87, effectively and the pre-project water 
surface elevations are 1007.50 and 1039.47, effectively. Table 3 compares the 
results of the pre-project model to the duplicate effective model. The pre-project 
model is included in Appendix D. 

5.1.3 Post-Project Model 

The post-project model is an adjustment of the pre-project model. For the post
project model, the proposed Avenida Rio Salado/Broadway Road improvements 
were added to cross sections 207.49 to 209.42. From cross sections 208.10 to 
208.48, the proposed roadway embankment encroaches into the river. The 
maximum increase to the water surface elevation from pre-project to post-project 
is 0.11 feet in the location of the roadway embankment encroachment. The 
proposed improvements are presented on Exhibit 1 Proposed Work Map in 
Appendix F. The post-project model is included in Appendix E. 

Table 3 compares the results of the duplicate effective model, the pre-project 
model , and the post-project model. 

Table 3 
Water Surface Elevation Comparison 

Duplicate 
Post- vs Post 

FEMA HEC-RAS Duplicate Pre- Project Elevation 
Cross Cross Distance Effective Project WSEL Difference 

Section Section (1) (mi) WSEL (ft) WSEL (ft) (ft) (ft) 
Q 207.16 7.725 1007.63 1007.50 1007.50 -0.13 

207.27 1008.39 1007.12 1007.12 -1.27 

207.34 1009.51 1007.54 1007.54 -1.97 

September 20 13 18 AZTEC. 
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• Duplicate 
Post- vs Post 

FEMA HEC-RAS Duplicate Pre- Project Elevation 
Cross Cross Distance Effective Project WSEL Difference 

Section Section (1) (mi) WSEL (ft) WSEL (ft) (ft) (ft) 
207.43 1010.99 1007.83 1007.83 -3.16 

207.48 1011.97 1008.36 1008.36 -3.61 

R 207.49 8.098 1012.07 1009.45 1009.45 -2.62 

207.53 1012.09 NA NA NA 

207.62 1012.76 1010.06 1010.06 -2 .70 

207.71 1014.41 1010.84 1010.84 -3.57 

207.80 1015.41 1012.20 1012.20 -3 .21 
s 207.90 8.473 1016.38 1013.80 1013.80 -2.58 

207.99 1016.92 1014.47 1014.47 -2.45 

208.10 1018.03 1015.84 1015.82 -2.21 

208.19 1018.79 1016.79 1016.78 -2.01 

208.29 1019.52 1017.69 1017.77 -1.75 

T 208.39 8.948 1020.44 1018.82 1018.93 -1.51 

208.48 1021.36 1019.72 1019.79 -1.57 

208.57 1021.05 1020.24 1020.28 -0.77 

208.67 1025.63 1022.72 1022.73 -2 .90 • u 208.75 9.324 1026.41 1024.13 1024.13 -2.28 

208.85 1027.11 1024.64 1024.64 -2.47 

208.95 1027.37 1025.58 1025.59 -1.78 

209.04 1030.45 1026.13 1026.13 -4.32 

209.14 1030.69 1026.70 1026.71 -3.98 

209.24 1031.35 1027.66 1027.66 -3.69 

v 209.33 9.891 1032.38 1028.74 1028.74 -3.64 

209.42 1032.51 1028.88 1028.89 -3.62 

209.53 1032.62 1029.83 1029.83 -2 .79 

209.54 1032.94 1030.18 1030.18 -2.76 

209.60 1034.21 1030.41 1030.41 -3 .80 

w 209.69 10.274 1034.41 1031.51 1031.52 -2.89 

209.79 1034.85 1032.21 1032.21 -2.64 

209.88 1034.93 1032.27 1032.27 -2.66 

209.98 1035.11 1032.54 1032.54 -2.57 

210.07 1035.08 1032.62 1032.55 -2.53 

X 210.17 10.730 1035.29 1032.74 1032.74 -2.55 

210.26 1035.68 1033.51 1033.50 -2.18 

210.36 1035.87 1033.83 1033.83 -2.04 • 
September 20 13 19 
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Duplicate 
Post- vs Post 

FEMA HEC-RAS Duplicate Pre- Project Elevation 
Cross Cross Distance Effective Project WSEL Difference 

Section Section (1) (mi) WSEL (ft) WSEL (ft) (ft) (ft) 
210.46 1036.30 1034.51 1034.50 -1 .80 

210.55 1035.92 1033.98 1033.98 -1 .94 
y 210.64 11.210 1036.64 1035.01 1035.01 -1 .63 

210.74 1036.90 1035.63 1035.63 -1.27 
210.83 1037.40 1036.06 1036.06 -1 .34 
210.93 1038.11 1037.31 1037.31 -0.80 

211.02 1038.44 1037.87 1037.87 -0.57 

z 211.12 11.691 1039.87 1039.45 1039.45 -0 .42 
Notes: (1) R1ver M1le 1s distance upstream of the confluence with the Gila River. 

5.2 Work Study Maps & Annotated FIRM Panel 

A proposed work map and an annotated FIRM Panel are provided with this study. Exhibit 
1 is the Proposed Work Map and Exhibit 2 is the Annotated FIRM Panel. These two 
exhibits are included in Appendix F. 

• 5.3 Parameter Estimation 

• 

5.3.1 Roughness Coefficients 

The Manning 'n' Coefficients used in this study are similar to those in previous 
studies to provide continuity and to reflect increased GR (ground) data available. 
Coefficients used were: 

Feature 

Roadways 
Over banks 
Natural wash bottom 

n 

0.015 
0.032 to 0.043 
0.032 to 0.043 

The over banks in the study area have sparse vegetation, so there is no difference 
in the Manning's values. 

5.3.2 Expansion and Contraction Coefficients 

Coefficients for expansion and contraction of 0.1 and 0.3, respectively, were used 
throughout the study reach, except through the transition into the existing bridges. 
Coefficients for expansion and contraction of 0.3 and 0.5, respectively, were used 
through the transitions. Since there are no new structures crossing the river in this 
project, the expansion and contraction coefficients have not been modified. 

September 2013 20 AZTEC 
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5.4 Cross Section Description 

New cross section data was generated for the portion of the Salt River along the 
proposed roadway improvements, from HEC-RAS cross section 207.17 to 209.98. 
Avenida Rio Salado/Broadway Road was added to cross sections 207.49 to 209.42 
based on the final construction documents. These improvement plans have been 
included in Appendix H. 

A new maintenance ramp to an improved storm drain outlet into the river was determined 
necessary after the aerial mapping for the project was completed. The ramp is located 
outside of the limits of the mapping at HEC-RAS cross section 210.07 . Add itional ground 
survey was obtained for the design of the ramp. The survey was limited to just the left 
bank of the river. The information was added to the HEC-RAS cross section in both the 
pre- and post-project models. The new ramp was added to the post-project model. The 
existing data points for th is cross section were used outside of the limits of the new 
survey information . Construction plans for the maintenance ramp have been included in 
Appendix H. 

5.5 Modeling Considerations 

5. 5. 1 Hydraulic Jump and Drop Analysis 

No significant hydraulic jumps occur in the study reach . 

5.5.2 Culverts 

There are no culverts within the study reach. 

5.5.3 Ineffective Flow Areas 

Ineffective flow areas were set to model a one-to-one contraction of the flows into 
the existing bridges within the revised reach. 

5.6 Floodway Modeling 

Floodway encroachments are analyzed for the study reach for the 1 00-year flow of the 
revised model. Method Four was the encroachment type first used so that the water 
surface was increased by a maximum of one foot. The values where converted to 
Method One, to provide the exact left and right encroachment stations. 

5.7 Special Problems 

There are no special problems to report . 

5. 7. 1 Errors and Warning Messages 

September 20 13 21 
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5.8 

There are no modeling error messages and the warnings primarily deal with the 
defaulting of calculations to critical depth and minimum specific energy. 

Final Results 

Results are presented in Table 3 in Section 5.1 .3. 

The 1 00-year water surface resulting from this study is delineated on Exhibit 3. 
Tabulation of the water surface elevations for the post-project conditions is shown in 
Table 2 and a printout of the post-project model is included in Appendix E. The water 
surface elevation at the upstream tie-in point is 1039.47, which is within 0.40' of the 
effective water surface elevation. 

There were structures, including single family homes and commercial buildings, within 
the floodplain prior to this study. The result of this study has effectively removed these 
structures from the 1 00-year floodplain . No new structures have been added to the 
floodplain. 

The area between the Salt River Floodplain and the Cave Creek Wash Floodplain has 
been identified in the effective mapping as Zone A, an area where no base flood 
elevations have been determined. Due to the results of this study, properties between 
these two flooding sources have been removed from the Salt River floodplain but may 
still see flooding from Cave Creek Wash. These areas have been identified as Proposed 
Zone A. Further studies of the Cave Creek Wash will be necessary to determine if these 
properties can be removed from special flood hazard areas. 

5.8.1 HEC-RAS Files and Output 

Table 4 provides a summary of the project files and associated plans for the HEC
RAS analysis. Detailed input and outputs for each of these plans are included in 
Appendices D, E, and F. Electronic files are included on CD in Appendix I. 

Table 4 
Summary of Project Files for CLOMR Submittal 

Modeling HEC-RAS File Name Appendix 
Condition for Output 

Duplicate 
Effective DuplicateEffective.prj D 

Pre-Project 
Model Pre-Project. prj E 

Post-Project 
Model Post-Project.prj F 
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35th Ave Bridge Looking East 

• 

• 35th Ave Bridge Looking East 
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Mining Pit Standing Water (N . Side of Salt River) 

• 

• River Bottom Looking East 
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River Bottom Looking Northwest 

• 

• 51st Ave Bridge Looking West 



• 

South Bank Near 43 'd Ave Looking West 

• 

• South Bank Near 43'd Ave Looking East 
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APPENDIX B 

EFFECTIVE LOMR DOCUMENTS 
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Page 1 of 4 I Issue Date: November 28, 2008 I Effective Date : November 28, 2008 I Case No.: 08-09-1 412P I LOMR-APP 

COMMUNITY 

IDENTIFIER 

TYPE: FIRM' 

TYPE: FIRM' 

Federal Emergency Management Agency 
Washington, D. C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT 

COMMUNITY AND REVISION INFORMATION 

City of Phoen ix 
Maricopa County 

Arizona 

COMMUNITY NO.: 040051 

LOMR for the Salt River Bridge at 35th Avenue 

ANNOTATED MAPPING ENCLOSURES 

NO.: 04013C2120 G 

NO.: 04013C2140 G 

DATE: September 30 , 2005 

DATE: September 30, 2005 

PROJECT DESCRIPTION 

BRIDGE 

BASIS OF REQUEST 

HYDRAULIC ANALYSIS 
NEW TOPOG RAPHIC DATA 

APPROXIMATE LATITUDE & LONGITUDE : 33.410, -112.1 20 
SOURCE : Precision Mapping Streets DATUM : NAD 27 

ANNOTATED STUDY ENr.t OSURES 

DATE OF EFFECTIVE FLOOD INSURANCE STUDY REPORT: September 30, 2005 

PROFILE(S) : 279P-281 P 

FLOODWAY DATA TABLE: 5 

re flect change~ to flood ina sources affected by this revis ion . 
IRM - Flood lnsu Rate Map;;. FBFM- Flood ary and Floodway Map; ... FHBM - Flood Hazard Boundary Map 

FLOODING SOURCE(S) & REVISED REACH(ES) 

Salt River- from approximately 1,100 feet downstream of 35th Avenue to approximately 1 ,200 feet downstream of 7th Avenue 

SUMMARY OF REVISIONS 

Flooding Source Effective Flooding Revised Flooding Increases Decreases 

Sa~ River Zone AE Zone AE NONE YES 

Floodway Floodway YES NON E 

BFEs' BFEs NONE YES 

BFEs Base Flood Elbvcuov"" 

DETERMINATION 
This document provides the determination from the Department of Homeland Security's Federal Emergency Management Agency (FEMA) 
regarding a request for a Letter of Map Revision (LOMR) for the area described above. Using the information submitted, we have determined that 
a revision to the flood hazards depicted in the Flood Insurance Study (FIS) report and/or National Flood Insurance Program (NFIP) map is 
warranted. This document revises the effective NFIP map, as indicated in the attached documentation . Please use the enclosed annotated map 
panels revised by this LOMR for floodplain management purposes and for all flood insurance policies and renewals in your community. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination . If you have 
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1 -877-FEMA MAP) or by letter addressed to the 

R Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFI P is available on our website at http ://www.fema.gov/nfip . 

Joshua A. Smith , CFM, Prog ram Specialist 
Engineering Management Branch 
Mitigation Directorate 11 2553 10.3. 1.0809141 2 102-D-A 
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Federal Emergency Man agement Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION 

APPLICABLE NFIP REGULATIONS/COMMUNITY OBLIGATION 

LOMR-APP 

We have made this determination pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (P .L. 93-234) and in accordance 
with the National Flood Insurance Act of 1968, as amended (Title XIII of the Housing and Urban Development Act of 1968, P.L. 90-448), 
42 U.S .C. 4001-4128, and 44 CFR Part 65 . Pursuant to Section 1361 of the National Flood lnsmance Act of 1968, as amended, 
conmmoities participating in the NFIP are required to adopt and enforce floodplain management regulations that meet or exceed NFIP 
critetia. These criteria, including adoption of the FIS report and FIRM, and the modifications made by this LOMR, are the minimum 
requirements for continued NFIP participation and do not supersede more stringent State/Commonwealth or local requ irements to which 
the regulations apply. 

We provide the floodway designation to your conmmnity as a tool to regulate floodplain development. Therefore, the floodway revision 
we have described in this letter, while acceptable to us, must also be acceptable to your community and adopted by appropriate 
community action, as specified in Paragraph 60.3( d) of the NFIP regulations. 

NFIP regulations Subparagraph 60.3(b)(7) requires communities to ensure that the flood-carrying capacity within the altered or relocated 
of any watercourse is maintained. This provision is incorporated into your community's existing floodplain management 

; therefore, responsibility for maintenance of the altered or relocated watercourse, including any related appurtenances such as 
culverts, and other drainage structmes, rests with your community. We may request that your community submit a description 

and schedule of maintenance activities necessary to ensme this requirement. 

COMMUNITY REMINDERS 

We based this determination on the 1-percent-annual-chance flood discharges computed in the FIS for your community without 
considering subsequent changes in watershed characteristics that could increase flood discharges. Fun1re development of projects 
upstream could cause increased flood discharges, which could cause increased flood hazards. A comprehensive restudy of your 
conmmnity 's flood hazards would consider the cumulative effects of development on flood discharges subsequent to the publication of 
the FIS report for your conmmnity and could, therefore, establish greater flood hazards in this area . 

Your conmmnity must regulate all proposed floodplain development and ensure that permits required by Federal and/or 
State/Commonwealth Jaw have been obtained. State/Commonwealth or community officials, based on knowledge of local conditions and 
in the interest of safety, may set higher standards for construction or may limit development in floodplain areas. If yom 
State/Commonwealth or conmmnity has adopted more restrictive or comprehensive floodplain management criteria, those criteria take 
precedence over the minimum NFIP requirements. 

We will not print and distribute this LOMR to primary users, such as local insurance agents or mortgage lenders; instead, the community 
will serve as a repository for the new data. We encourage you to disseminate the information in this LOMR by preparing a news release 
for publication in your community' s newspaper that describes the revision and explains how your community will provide the data and 
help interpret the NFIP maps. In that way, interested persons, such as property owners, insurance agents, and mortgage lenders, can 
benefit from the information. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have 
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 

R Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFI P is available on our website at http://www.fema.gov/nfip . 

...... · · ~:~ .··· 

.::"/::::/7::~;-{:,:: . · ·/~::/ __ /{_.;:,/ 

Joshua A. Smith , CFM, Program Specialist 
Engineering Management Branch 
Mitigation Directorate 11255310.3.1.08091412 102-D-A 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

I LOMR-APP 

We have designated a Consultation Coordination Officer (CCO) to assist your conmmnity. The CCO will be the primary liaison between 
your community and FEMA. For information regarding your CCO, please contact: 

Ms. Sally M. Ziolkowski 
Director, Mitigation Division 

Federal Emergency Management Agency, Region IX 
1111 Broadway Street, Suite 1200 

Oakland, CA 94607-4052 
(510) 627-7175 

STATUS OF THE COMMUNITY NFIP MAPS 

We will not physically revise and republish the FIRl\tl and FIS report for your conmmnity to reflect the modifications made by this 
LOMR at this time. When changes to the previously cited FIRM panel(s) and FIS report warrant physical revision and republication in 
the fun1re, we will incorporate the modifications made by this LOMR at that time. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination . If you have 
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 

R Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional In formation about the NFIP is available on our website at http://www.fema.gov/nfip. 

Joshua A. Smith, CFM, Prog ram Specialist 
Engineering Management Branch 
Mitigation Directorate 112553 10.3. 1.08091412 102-D-A 
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FLOODING SOURCE 

Salt River 

Federal Emergency Management Agency 
Washington, D. C. 204 72 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

PUBLIC NOTIFICATION OF REVISION 

PUBLIC NOTIFICATION 

BFE (FEET NGVD 29) 
LOCATION OF REFERENCED ELEVATION 

EFFECTIVE REVISED 

Approximately 300 feet upstream of 35th Avenue 1,035 1,034 

Just upstream of 27th Avenue 1,037 1,036 

I LOMR-APP 

MAP PANEL 
NUMBER(S) 

04013C2120 G 

04013C2140 G 

Within 90 days of the second publication in the local newspaper, any interested party may request that we reconsider this determination. 
Any request for reconsideration must be based on scientific or technical data. This revision is effective as of the date of this letter. 
However, until the 90-day period has elapsed, the revised BFEs presented in this LOMR may be changed. 

A notice of changes will be published in the Federal Register. A short notice also will be published in your local newspaper on or about 
the dates listed below. Please refer to FEMA's website at https://www.floodmaps.fema.gov/fhm/Scripts/bfe_main.asp for a more detailed 
description of proposed BFE changes, which will be posted within a week of the date of this letter. 

~Of'AT NEWSPAPER Name: The Arizona Business Gazette 
Dates: 12111108 12/18/08 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding th is determination. If you have 
questions about th is document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
R Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is avai lable on our website at http://www.fema.gov/nfip . 

.. ·k·· .. :· 

L--~:~:~,~t,: ---:. ~/ .. AL;.:/ 
·::: . ..-

Joshua A. Smith, CFM, Program Specialist 
Engineering Management Branch 
Mitigation Directorate 11255310.3. 1.08091412 102-D-A 



!Revised Area I ] 

T 
A 

8 
L 

E 

5 

~ 

FLOODING SOURCE FLOODWAY 
BASE FLOOD 

WATER SURFACE ELEVATION 
SECTION MEAN REGULATORY I WITHOUT I WITH I 

DISTANCE' 
W IDTH AREA VELOCITY FLOODWAY FLOODWAY 

CROSS SECTION 
(FEET) (SQUARE (FEET PER 

FEET) SECOND) (FEET NGVD) 

Salt River 

A 0.284 5,175 53,136 3.7 949.0/948.32 948.3 949.3 

B 0.661 3,770 38,392 4.7 950.8/950.22 
950.2 951.1 

c 1.139 3,940 33,793 4.9 954.1 /953.82 953.8 954.2 

D 1.614 3,899 36,618 4.5 956.6/956.52 956.5 956.7 
E 2.087 3,383 29,242 5.6 960.4 960.4 960.5 
F 2.553 3,626 26,811 6.1 963.3 963.3 963.4 
G 3.042 2,943 23,417 7.0 967.7 967.7 967.8 
H 3.549 2,458 22,950 7.2 971.5 971.5 971.9 
I 4.038 2,912 24,568 6.7 975.9 975.9 976.3 
J 4.512 2,051 14,478 11.3 977.7 977.7 978.0 
K 4.978 1,654 17,123 9.6 986.4 986.4 986.4 
L 5.437 1,542 22,409 7.3 990.2 990.2 990.4 
M 5.911 1,563 22,084 7.4 993.6 993.6 994.0 
N 6.313 2,402 25,689 6.5 995.1 995.1 995.8 
0 6.787 2,542 21,235 7.8 999.8 999.8 1,000.7 
p 7.262 2,353 27,986 5.9 1,003.3 1,003.3 1,004.3 
0 7.725 1,735 17,441 9.5 1,007.6 1,007.6 1,008.3 
R 8.054 1,579 22,816 7.3 1 ,0 12.1 1,012.1 1 ,012.3 
s 8.468 3,033 25,411 6.5 1 ,016.4 1 ,016.4 1 ,016.6 
T 8.954 2,286 19,622 8.5 1,020.4 1,020.4 1,020.5 
u 9.421 1 950 15 511 10.7 1 025.8 1 025.8 1 025.8 
v 9.896 1,585 26,575 6.3 1,032.4 1,032.4 1,032.7 
w 10.262 1,671 24,934 6.7 1,034.4 1,034.4 1,034.6 
X 10.730 1,975 26,979 6.2 1,035.3 1,035.3 1,035.6 
y 11 .210 1,479 19,037 8.7 1,036.7 1,036.7 1,036.7 

z 11.691 1,081 20,618 8.1 1,039.9 1,039.9 1,040.4 

1 Miles above confluence with Gila River "River side/land side 

FEDERALEMERGENCYMANAGEMENTAGENCY FLOODWAY DATA 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS EFFECT~VE : November 28, 2008 SALT RIVER 

INCREASE 

1.0 

0.9 

0.4 

0.2 
0.1 
0.1 
0.1 
0.4 
0.4 
0.3 
0.0 
0.2 
0.4 
0.7 
0.9 
1.0 
0.7 
0.2 
0.2 
0.1 
0.0 
0.3 
0.2 
0.3 
0.0 

0.5 



FLOODING SOURCE FLOODWAY 
BASE FLOOD 

WATER SURFACE ELEVATION 
Scv i iUN MI=AO REGULATORY I WITHOUT _I WITH I INCREASE 

WIDTH AREA VELOCITY FLOODWAY FLOODWAY 
CROSS SECTION DISTANCE' 

(FEET) (SQUARE (FEET PER 

FEET) SECOND) (FEET NGVD) 

1 Revised Area 1 Salt River 

~ 
!Cont'rl \ 

AA 12.139 526 10,482 15.8 1,043.5 1,043 .5 1,043 .7 0.2 
AB 12.580 550 11 ,564 14.4 1,048.6 1,048.6 1,048.6 0.1 
AC 13.059 558 9,738 17.1 1,056.2 1,056.2 1,056.3 0.1 
AD 13.409 636 11 ,740 14.1 1,063 .5 1,063 .5 1,063.6 0.1 
AE 13.809 880 19,319 8.8 1,068.0 1,068.0 1,068 .0 0.0 
AF 14.141 852 13,541 12.5 1,069.2 1,069.2 1,069 .2 0.0 
AG 14.520 745 15,305 11 .0 1,074.2 1,074 .2 1,074.2 0.0 
AH 14.900 900 22,831 7.4 1,076.9 1,076 .9 1,076 .9 0.0 
AI 15.337 1,054 17,199 9.8 1,078.1 1,078.1 1,078 .1 0.0 
AJ 15.750 594 9,383 18.0 1,081.9 1,081 .9 1 ,081 .9 0.0 
AK 16.223 890 14,237 11.9 1,088.3 1,088.3 1,088 .3 0.0 
AL 16.515 907 11 ,465 14.7 1,093.7 1,093.7 1 ,093 .7 0.0 
AM 16.990 947 14,614 11 .6 1,098.9 1,098.9 1,098.9 0.0 
AN 17.328 897 16,768 10.1 1,1 03 .1 1,1 03 .1 1,1 03.1 0.0 
AO 17.802 999 14,340 11 .8 1,107.2 1,107.2 1,107.2 0.0 
AP 18.273 824 11 ,392 14.8 1,111 .7 1,111.7 1,111 .7 0.0 
AQ 18.750 1,035 14,553 11.6 1,118.2 1,118.2 1,118.2 0.0 
AR 19.224 987 14,890 11 .4 1,123 .6 1,123 .6 1,123.6 0.0 
AS 19.553 1,027 14,367 11 .8 1,127.8 1,127.8 1,127.8 0.0 
AT 20.026 1,006 14,993 11 .3 1,132.9 1,132.9 1,132.9 0.0 
AU 20.547 907 13,097 12.9 1,139.7 1,139.7 1,139.7 0.0 
AV 20.960 912 14,837 11.4 1,145.0 1,145.0 1,145.0 0.0 
AW 21.435 906 15,058 11 .2 1,149.4 1,149.4 1,149.4 0.0 
AX 21 .719 973 17,696 9.6 1,152.2 1,152.2 1,152 .2 0.0 
AY 22.015 929 13,822 12.4 1,154.6 1,154.6 1,154.6 0.0 
AZ 22.503 1,01 2 16,481 10.4 1,159.0 1,159.0 1,159.0 0.0 

1 Miles above confluence with Gila River RE\~~SED 1"0 
REFLECT LOMR 
EFFECl~~VE : NoverT~ber 23, 2008 

T FEDERALEMERGENCYMANAGEMENTAGENCY 
A FLOODWAY DATA 
B 

L MARICOPA COUNTY, AZ 
E AND INCORPORATED AREAS SALT RIVER 
5 
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COMMUNITY 

IDENTIFIER 

TYPE: FIRM* 

Issue Date: April 23, 2009 Effective Date: April 23, 2009 Case No.: 08-09-1294P 

Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT 

FILL FLOODWAY 

LOMR-APP 

City of Phoenix 
Maricopa County 

Arizona 

HYDRAULIC ANALYSIS 
NEW TOPOGRAPHIC OAT A 

COMMUNITY NO.: 040051 

Shumway Property I APN# 1 05·69-009A APPROXIMATE LATITUDE & LONGITUDE: 33 .412, -112.148 
SOURCE: USGS QUADRANGLE DATUM: NAD 83 

NO.: 04013C2120 G DATE: September 30. 2005 DATE OF EFFECTIVE FLOOD INSURANCE STUDY: September 30. 2005 

PROFILE(S). 279P 
FLOODWAY DATA TABLE: 5 

Map; *** FHBM · Flood Hazard Boundary Map 

FLOODING SOURCE(S) & REVISED REACH(ES) 

Salt River- from approximately 5,280 feet upstream of 51st Avenue to approximately 7,870 feet upstream 

Flooding Source 

Salt River 

SUMMARY OF REVISIONS 

Effective Flooding 

BFEs* 
Floodway 
Zone AE 

Revised Flood ing 

BFEs 
Flood way 
ZoneAE 

DETERMINATION 

Increases 

YES 
NONE 
NONE 

Decreases 

YES 
YES 
YES 

This document provides the determination from the Department of Homeland Security's Federal Emergency Management Agency (FEMA) 
regarding a request for a Letter of Map Revision (LOMR) for the area described above. Using the information submitted, we have determined that 
a revision to the flood hazards depicted in the Flood Insurance Study (FIS) report and/or National Flood Insurance Program (NFIP) map is 
warranted . This document revises the effective NFIP map, as indicated in the attached documentation. Please use the enclosed annotated map 
panels revised by this LOMR for floodpla in management purposes and for all flood insurance policies and renewals in your community . 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have 
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
LOMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Add itional Information about the NFIP is available on our website at http://www.fema .gov/nfip . 

4)~~ 
Dahlia Kasperski, P.E., CFM , Program Specialist 
Eng ineering Management Branch 
Mitigation Directorate 112553 1 0.3.1.08091294 102·1-A-C 
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Federal Emergency Management Agency 
Washington, D. C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

OTHER COMMUNITIES AFFECTED BY THIS REVISION 

CID Number: 040037 Name: Maricopa County, Arizona 

AFFECTED MAP PANELS 

TYPE: FIRM" NO.: 04013C2120 G DATE: September 30. 2005 

AFFECTED PORTIONS OF THE FLOOD INSURANCE STUDY REPORT 

DATE OF EFFECTIVE FLOOD INSURANCE STUDY: September 30. 2005 
PROFILE(S): 279P 
FLOODWAY DATA TABLE· 5 

Th is determination is based on the flood data presently available. The enclosed documents provide additional information regarding th is determination . If you have 
any questions about this document. please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 ( 1-877 -FEMA MAP) or by letter addressed to the 
LOMR Depot, 3601 Eisenhower Avenue, Alexandria , VA 22304. Additional Information about the NFIP is avai lable on our website at http://www.fema .gov/nfip. 

Dahl ia ~~-~m Specialist 
Engineering Management Branch 
Mitigation Directorate 112553 10.3.1.08091294 102-1-A-C 



• 

• 

• 

Page 3 of 5 I Issue Date: April 23, 2009 I Effective Date: April 23, 2009 I Case No.: 08-09-1294P 

Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION 

APPLICABLE NFIP REGULATIONS/COMMUNITY OBLIGATION 

I LOMR-APP 

We have made this determination pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (P.L. 93-234) and in accordance 
with the National Flood Insurance Act of 1968, as amended (Title XIII of the Housing and Urban Development Act of 1968, P.L. 90-448), 
42 U.S.C. 4001-4 128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as amended, 
communities participating in the NFJP are required to adopt and enforce floodplain management regulations that meet or exceed NFIP 
criteria. These criteria, including adoption of the fJS report and FIRM, and the modifications made by this LOMR, are the minimum 
requirements for continued NF IP participation and do not supersede more stringent State/Commonwealth or local requirements to which 
the regulations apply . 

We provide the floodway designation to your community as a tool to regulate floodplain development. Therefore, the floodway revision 
we have described in this Jetter, while acceptable to us, must also be acceptab le to your community and adopted by appropriate 
commun ity action , as specified in Paragraph 60.3(d) of the NFIP regulations . 

COMMUNITY REMINDERS 

We based this determination on the !-percent-annual-chance flood discharges computed in the FIS for your community without 
cons idering subsequent changes in watershed characteristics that could increase flood discharges. Future development of projects 
upstream could cause increased flood discharges, which could cause increased flood hazards. A comprehens ive restudy of your 
commun ity's flood hazards wou ld cons ider the cumulative effects of development on flood discharges subsequent to the publication of 
the FIS report for your community and cou ld , therefore, estab li sh greater fl ood hazards in this area. 

Your comm uni ty must regu late all proposed floodplain development and ensure that permits required by Federal and/or 
State/Commonwealth law have been obtained. State/Commonwea lth or community officials, based on knowledge of local cond itions and 
in the interest of safety, may set higher standards fo r construction or may lim it development in floodplai n areas. If your 
State/Commonwealth or community has adopted more restricti ve or comprehens ive floodpla in management criteria, those criteria take 
precedence over the minimum NFIP requirements. 

We will not print and distribute this LOMR to primary users, such as local insurance agents or mortgage lenders; instead, the commun ity 
will serve as a repos itory for the new data. We encourage you to disseminate the in format ion in this LOMR by preparing a news re lease 
for publication in your community's newspaper that describes the revision and explains how yo ur community will provide the data and 
help interpret the FIP maps. In that way, interested persons, such as property owners, insurance agents, and mortgage lenders, can 
benefit from the infonnation. 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination . If you have 
any questions about this document, please contact the FEMA Map Assistance Center toll free at1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
LOMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip . 

Dahlia Ka~~ ~Specialist 
Engineering Management Branch 
Mitigation Directorate 112553 10.3.1.08091294 102-1-A-C 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

LOMR-APP 

We have designated a Consultation Coordination Officer (CCO) to assist your community. The CCO will be the primary liaison between 
your community and FEMA. For information regarding your CCO, please contact: 

Ms. Sally M. Ziolkowski 
Director, Mitigation Division 

Federal Emergency Management Agency, Region IX 
II II Broadway Street, Suite 1200 

Oakland, CA 94607-4052 
(510) 627-7175 

STATUS OF THE COMMUNITY NFIP MAPS 

We will not physically revise and republish the FIRM and FIS report for your community to reflect the modifications made by this 
LOMR at this time. When changes to the previously cited FIRM panel(s) and FIS report warrant physical revision and republication in 
the future , we will incorporate the modifications made by this LOMR at that time. 

This determ ination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have 
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
LOMR Depot, 3601 Eisenhower Avenue. Alexandria , VA 22304. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip. 

cg~~ 
Dahlia Kasperski , P.E. , CFM , Program Specialist 
Eng ineering Management Branch 
Mitigation Directorate 112553 10.3.1.08091294 102-1-A-C 
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FLOODING SOURCE 

Salt River 

Federal Emergency Management Agency 
Washington, D.C. 20472 

LETTER OF MAP REVISION 
DETERMINATION DOCUMENT (CONTINUED) 

PUBLIC NOTIFICATION OF REVISION 

PUBLIC NOTIFICATION 

BFE (FEET NGVD 29) 
LOCATION OF REFERENCED ELEVATION 

EFFECTIVE REVISED 

Approximately 6,070 feet upstream of 51st Avenue 1,023 1,024 

Approximately 7,340 feet upstream of 51st Avenue 1,026 1,027 

I LOMR-APP 

MAP PANEL 
NUMBER(S) 

0401 3C2120 G 

04013C2120 G 

Within 90 days of the second publication in the local newspaper, a citizen may request that we recons ider th is determination . Any request 
for reconsideration must be based on scientific or technical data. This revision is effecti ve as of the date of this letter. However, until the 
90-day period has elapsed, the revised BFEs presented in this LOMR may be changed. 

A notice of changes wi ll be published in the Federal Register. A short notice also will be published in yo ur local newspaper on or about 
the dates li sted below. Please refer to FEMA 's website at https://www.floodmaps.fema.gov/fhm/Scripts/bfe_main.asp for a more detailed 
description of proposed BFE changes, wh ich will be posted within a week of the date of th is letter. 

LOCAL NEWSPAPER Name: 
Dates: 

Arizona Business Gazette 
05/07/2009 05/ 14/2009 

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination . If you have 
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the 
LOMR Depot, 3601 Eisenhower Avenue , Alexandria . VA 22304. Additiona l Information about the NFIP is available on our website at http://www.fema.gov/nfip. 

(\)~~ 
Dahlia Kasperski , P.E .. CFM , Program Specialist 
Engineering Management Branch 
Mitigation Directorate 112553 1 0.3.1 08091294 102-1-A-C 



• • • 
FLOODING SOURCE FLOODWAY 

BASE FLOOD 
WATER SURFACE ELEVATION 

SECTION MEAN REGULATORY I WITHOUT I WITH I INCREASE 

CROSS SECT10N DISTANCE' 
WIDTH AREA VELOCiiY FLOODWAY FLOODWAY 
(FEEl) (SQUARE (FEET PER 

FEEl) SECOND) (FEET NGVD) 

Salt River 

A 0.284 5,175 53,136 3.7 949.0t948 .Y 948.3 949.3 1.0 
8 0.661 3,770 38 ,392 4.7 950.8/950.22 950.2 951.1 0.9 
c 1.139 3,940 33,793 4.9 954.1/953.82 953.8 954.2 0.4 
D 1.614 3,899 36,618 4.5 956.6/956.52 956.5 956.7 0.2 
E 2.087 3,383 29.242 5.6 960.4 960.4 960.5 0.1 
F 2.553 3,626 26,811 6.1 963.3 963.3 963.4 0.1 
G 3.042 2,943 23,417 7.0 967.7 967.7 967.8 0.1 
H 3.549 2,458 22,950 7.2 971 .5 971.5 971.9 0.4 
I 4.038 2,912 24,568 6.7 975.9 975.9 976.3 0.4 
J 4.512 2,051 14,478 11.3 977.7 977.7 978.0 0.3 
K 4.978 1,654 17,123 9.6 986.4 986.4 986.4 0.0 
L 5.437 1,542 22,409 7.3 990.2 990.2 990.4 0.2 
M 5.911 1,563 22,084 7.4 993.6 993.6 994.0 0.4 
N 6.313 2,402 25,689 6.5 995.1 995.1 995.8 0.7 
0 6.787 2,542 21,235 7.8 999.8 999.8 1,000.7 0.9 
p 7.262 2,353 27,986 5.9 1,003.3 1,003.3 1,004.3 1.0 
Q 7.725 1,735 17,441 9.5 1,007.6 1,007.6 1,008.3 0.7 
R 8.054 1,579 22,816 7.3 1,012.1 1,012.1 1,012.3 0.2 Revised 

s 8.468 3,033 25,411 6.5 1,016.4 1,016.4 1,016.6 0.2 v T 8.954 2,286 19,622 8.5 1,020.4 1,020.4 1,020.5 0.1 
u 9.323 1,54'9 18,880 8 .8 1,026.4 1 026.4 1,026 .4 0 .0 
v 9.896 1,593 18,829 8.8 1,032.0 1,032.0 1,032.3 0.3 
w 10.263 1,875 25,614 6.5 1,035.9 1,035.9 1,036.1 0.2 
X 10.736 1,980 31 ,047 5.4 1,037.4 1,037.4 1,037.7 0.3 
y 11.211 1,411 20,957 7.9 1,038.3 1,038.3 1,038.3 0.0 
z 11.687 1,112 21,561 7.7 1,040.6 1,040.6 1,041.3 0.7 

'Miles above confluence with Gila River <River side/land side 
T 

FEDERAL EMERGENCY MANAGEMENT AGENCY 
A FLOODWAY DATA 
8 REVISED TO 
L MARICOPA COUNTY, AZ REFLECT LOMR 
E AND INCORPORATED AREAS EFFECTIVE: April 23, 2009 SALT RIVER 
5 
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Legend 

l:;:;:;:;:;::j 1% annual chance 
(1 00-Year) Floodplain 

[::;:;(] 1% annual chance 
--- (100-Year) Floodway 

j::::::::::l 0.2% annual chance 
(500-Year) Floodplain 

MAP SCALE 1" = 1 000' 

LJ:=:LH ~ 
f--------{ J--=f---

------------, 

MARICOPA COUNTY, 

ARIZONA 
AND INCORPORATED AREAS 

(SEE MAP INDEX FOR FIRM PANEL LAYOUT) 

CONJA!NS 

COMMUNITY ~~~ 
Gt0037 2120 G 
040051 2120 G 

DTO 
LOMR 
. April23, 2009 

NotiCe to User. The Map Numbw shown beb¥ shoUd be 
used when plaang map orders: the Community Number Shown 
above should be used on IOSutance appicaliona lor the sub;ed 
community. 

Federal Emergency Management Age ncy 
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Salt River CLOMR -Phoenix AZ Technical Data Notebook 

APPENDIX C 

DUPLICATE EFFECTIVE MODEL 

AZTEC 



HEC RAS Plan· DupEff River 1 Reach · 1 • Reach RiverSta Profile QTotal MinCh El W.S. Elev CritW.S. E.G. Etev E.G. Stope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (fVft) (fVs) (sq ft) (ft) 

1 214.14 PF#1 169000.00 1048.70 1075.50 1062.66 1077.01 0.000804 9.84 17180.89 1312.52 1 0.36 

1 214. 14 PF#2 169000.00 1048.70 1075.51 1062.66 1077.01 0.000803 9.83 17184.88 726.86 0.36 

1 214.04 PF#1 169000.00 1048.80 1075.04 1062.64 1076.58 0.000846 9.95 16977.45 813.60 0.36 

1 214.04 PF#2 169000.00 1048.80 1075.05 1062.64 1076.59 0.000845 9.95 16981 .83 733.89 0.36 

1 213.95 PF#1 I 169000.00 1049.30 1074.16 1063.67 1076.05 0.001 218 11 .04 15307.12 777.40 0.43 

1 213.95 PF#2 169000.00 1049.30 1074.16 1063.67 1076.06 0.00121 6 11 .04 15312.49 745.1 9 1 0.43 

1 213.85 PF#1 169000.00 1048.10 1071.66 1065.14 1075.08 0.002230 14.98 11764.97 1017.61 0.58 

1 213.85 PF#2 169000.00 1048.10 1071.66 1065.14 1075.09 0.002229 14.98 11769.51 702.59 0.58 

1 213.75 PF#1 169000.00 1044.60 1071.97 1060.91 1073.93 0.000919 11 .25 15022.46 656.45 0.41 

1 213.75 PF#2 169000.00 1044.60 1071.98 1060.91 1073.94 0.000918 11 .25 15027.91 656.35 0.41 

1 213.745 Bridge 

1 213.74 PF#1 169000.00 1044.60 1071.66 1060.91 1073.68 0.000958 11 .40 1481 8.63 654.76 0.42 

1 213.74 PF#2 169000.00 1044.60 1071.67 1060.91 1073.69 0.000957 11.40 14824.30 654 .73 0.42 

1 213.66 PF# 1 169000.00 1047.60 1069.25 1063.62 1072.99 0.0021 99 15.51 10898.94 586.13 0.62 
1 213.66 PF#2 169000.00 1047.60 1069.27 1063.62 1073.00 0.002194 15.50 10906.67 565.99 0.62 

1 213.57 PF#1 169000.00 1046.70 1069.19 1063.08 1071.61 0.001831 12.49 13535.60 1275.10 0.55 

1 213.57 PF#2 169000.00 1046.70 1069.20 1063.08 1071 .62 0.001827 12.47 13548.71 852.1 6 0.55 

1 213.47 PF#1 169000.00 1045.80 1068.60 1061.42 1070.60 0.001694 11 .35 14886.30 1424.00 0.52 

1 213.47 PF#2 169000.00 1045.80 1068.62 1061.42 1070.62 0.001691 11.34 14903.79 1023.12 0.52 

1 213.38 PF#1 169000.00 1045.40 1068.60 1059.34 1069.81 0.000809 8.83 19139.19 1251.70 0.37 

1 213.38 PF#2 169000.00 1045.40 1068.61 1059.34 1069.82 0.000810 8.82 19155.73 1101 .75 0.37 

1 213.33 PF#1 169000.00 1045.40 1068.57 1057.70 1069.53 0.000606 7.87 21480.53 1371 .95 0.33 

1 213.33 PF#2 169000.00 1045.40 1068.58 1057.70 1069.54 0.000608 7.86 21497.32 1185.62 0.33 

• 1 213.26 PF#1 169000.00 1040.40 1068.16 1055.61 1069.32 0.000568 8.67 19493.06 881 .25 0.32 

1 213.26 PF#2 169000.00 1040.40 1068.17 1055.61 1069.34 0.000567 8.66 19505.43 881.21 1 0.32 

1 213.255 Bridge 

1 213.25 PF#1 169000.00 1040.40 1067.95 1055.61 1069.14 0.000585 8.75 19310.07 880.24 0.33 

1 213.25 PF#2 169000.00 1040.40 1067.96 1055.61 1069.15 0.000584 8.75 19322.76 880.24 0.33 

1 213.21 PF#1 166000.00 1044.90 1067.99 1055.88 1069.03 0.000510 8.17 20358.92 1540.79 0.31 

1 213.21 PF#2 166000.00 1044.90 1068.00 1055.88 1069.04 0.000528 8. 17 20315.02 928.20 0.31 

I 
1 213.11 PF#1 166000.00 1047.60 1067.16 1058.35 1068.63 0.000913 9.73 17066.41 927.80 1 0.40 

1 213.11 PF#2 166000.00 1047.60 1067.16 1 1058.35 1068.63 0.000912 9.72 17072.18 927.79 0.40 

1 213.03 PF#1 166000.00 1046.70 1066.57 1058.30 1068.17 0.001032 10.14 16391.47 965.60 0.42 

1 213.03 PF#2 166000.00 1046.70 1066.58 1058.30 1068.17 0.001031 10.13 16382.68 919.76 0.42 

1 212.93 PF# 1 166000.00 1045.40 1065.48 1058.04 1067.55 0.001316 11 .53 14402.09 850.19 0.48 

1 212.93 PF#2 166000.00 1045.40 1065.49 1058.04 1067.55 0.001314 11.52 14408.82 798.99 0.48 

1 212.84 PF#1 166000.00 1043.10 1063.54 1057.57 1066.65 0.001930 14.14 11737.26 635.75 0.58 

1 212.84 PF#2 166000.00 1043.10 1063.56 1057.57 1066.66 0.001926 14.13 11745.09 635.75 0.58 

I 
1 212.74 PF#1 166000.00 1041.60 1063.06 1 1055.53 1065.57 0.001465 12.71 13064.60 721.72 0.51 

1 212.74 PF#2 166000.00 1041.60 1063.08 1 1055.53 1065.58 0.001462 12.70 13074.10 676.59 0.51 

I 
1 212.68 PF#1 166000.00 1036.90 1063.02 1 1052.69 1065.16 0.001030 11.74 14139.91 629.02 0.44 

1 212.68 PF#2 166000.00 1036.90 1063.04 1052.69 1065.17 0.001028 11.73 14148.66 629.03 0.44 

1 212.675 Bridge 

1 212.67 PF#1 166000.00 1036.90 1062.53 1052.69 1064.77 0.001102 12.00 13830.37 626.50 0.45 

1 212.67 PF#2 166000.00 1036.90 1062.54 1052.69 1064.77 0.001101 12.00 13834.12 626.51 0.45 

I 
1 212.56 PF#1 166000.00 1039.30 1056.87 1 1055.74 1063.23 0.004887 20.23 8207.39 521.49 0.90 

1 212.56 PF#2 166000.00 1039.30 1056.98 1055.74 1063.25 0.004781 20.09 8263.99 521.09 0.89 

I I • 1 212.46 PF#1 166000.00 1037.20 1056.23 1052.77 1060.78 0.003034 17.11 9703.67 1555.15 1 0.72 

1 212.46 PF#2 166000.00 1037.20 1056.29 1052.77 1060.80 0.003114 17.05 9738.10 557.66 1 0.72 

I 



HEC RAS Plan· DupEff River· 1 Reach · 1 (Continued) • Reach RiverSta Profile QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width I Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) I 
1 212.37 PF#1 166000.00 1036.60 1053.09 1 1051 .73 1058.81 0.004658 19.1 9 8651 .10 573.58 0.87 

1 212.37 PF#2 166000.00 1036.60 1053.10 1051.73 1058.81 0.004647 19.1 7 8657.61 573.63 0.87 

1 212.27 PF#1 166000.00 1035.10 1050.68 1049.57 1056.35 0.005222 19.1 0 8689.03 2801.44 0.89 

1 212.27 PF#2 166000.00 1035.10 1050.71 1049.57 1056.36 0.005192 19.07 8704 .85 605.70 0.89 

1 212.18 PF#1 166000.00 1030.80 1050.27 1045.89 1053.95 0.002685 15.41 10771.28 2341 .16 0.66 

1 212.18 PF#2 166000.00 1030.80 1050.30 1045.89 1053.97 0.002669 15.38 10791 .50 627.68 0.65 

1 212.08 PF#1 166000.00 1025.90 1050.06 1041.45 1052.68 0.001412 12.99 12782.71 2180.90 0.49 

1 212.08 PF#2 166000.00 1025.90 1050.09 1041.45 1052.70 0.001405 12.97 12803.52 589.77 0.49 

1 211.99 PF#1 166000.00 1025.39 1048.57 1041.17 1051 .79 0.00181 7 14.39 11535.15 1310.55 0.55 

1 211.99 PF#2 166000.00 1025.39 1048.62 1 1041.17 1051.82 0.001 806 14.36 11560.38 549.74 0.55 

1 211.89 PF#1 166000.00 1024.19 1047.95 1039.97 1050.86 0.001 595 13.69 12125.97 564.78 0.52 

1 211.89 PF#2 166000.00 1024.19 1048.01 I 1039.97 1050.90 0.001583 13.66 12154.99 564.94 0.52 

I 
1 211.79 PF#1 166000.00 1023.84 1047.10 1039.26 1050.02 0.001613 13.71 12111 .00 1186.74 1 0.52 

1 211.79 PF#2 166000.00 1023.84 1047.16 1039.26 1050.06 0.001599 13.67 12145.65 567.77 1 0.52 

I 
1 211.71 PF#1 166000.00 1023.19 1046.38 1038.56 1049.29 0.001 615 13.70 12118.89 637.47 0.52 

1 211.71 PF#2 166000.00 1023.19 1046.45 1038.56 1049.34 0.001599 13.65 12158.51 569.33 0.52 

1 211.64 PF#1 166000.00 1022.58 1045.49 1038.24 1048.61 0.001773 14.16 11720.96 835.81 0.55 

1 211.64 PF#2 166000.00 1022.58 1045.57 1038.24 1048.66 0.001751 14.11 11767.87 562.02 0.54 

1 211.54 PF#1 166000.00 1021.90 1043.53 1038.07 1047.48 0.002272 15.95 10410.75 52550 1 0.63 

1 211.54 PF#2 166000.00 1021.90 1043.66 1038.07 1047.56 0.002226 15.84 10478.70 525.86 0.63 

1 211 .525 Bridge I 

1 211.51 PF#1 166000.00 1021.80 1041.88 1037.98 1046.51 0.002923 17.26 9616.05 521 .31 0.71 

1 211.51 PF#2 166000.00 1021.80 1042.12 1037.98 1046.63 0.002807 17.05 9738.69 521.98 0.70 

• 1 211.41 PF#1 166000.00 1018.30 1041.42 1044.81 0.001948 14.79 11221.50 565.86 0.59 

1 21 1.41 PF#2 166000.00 1018.30 1041.69 1 1044.99 0.001869 14.59 11375.19 567.44 0.57 

1 211.31 PF# 1 166000.00 1020.80 1040.20 1037.24 1043.59 0.003137 14.78 11234.25 821.06 0.70 

1 211.31 PF#2 166000.00 1020.80 104Q.63 1037.24 1043.81 0.002845 14.33 11585.76 823.96 0.67 

1 211.21 PF#1 166000.00 1021.10 1039.45 1 1035.55 1041.89 0.002343 12.54 13237.48 989.51 0.60 

1 211.21 PF#2 166000.00 1021.10 1040.04 1035.55 1042.28 0.002037 12.01 13818.43 991.82 0.57 

1 211 .12 PF#1 166000.00 1015.70 1039.87 1 1029.88 1040.93 0.000644 8.29 20026.95 1060.56 0.34 

1 211.12 PF#2 166000.00 1015.70 1040.41 1029.88 104 1.42 0.000587 8.06 20608.32 1081.14 0.32 

1 211.02 PF# 1 166000.00 1019.40 1038.44 1032.11 1040.38 0.001433 1 (22 15256.11 1310.75 0.49 

1 211.02 PF#2 166000.00 1019.40 1039.06 1032.12 1040.91 0.001298 10.92 15277.02 1005.42 0.47 

1 210.93 PF#1 166000.00 1018.70 1038.11 1034.18 1039.54 0.001361 10.24 19460.52 2668.95 0.47 

1 210.93 PF#2 166000.00 1018.70 1038.16 1033.38 1040.16 0.001720 11.53 15120.02 1173.11 0.53 

1 210.83 PF# 1 166000.00 1019.10 1037.40 1032.21 1038.86 0.001318 10.23 19536.87 2260.41 0.46 

1 210.83 PF#2 166000.00 1019.10 1037.36 1031.99 1039.30 0.001616 11 .31 15485.58 1303.30 0.51 

1 210.74 PF# 1 166000.00 1018.20 1036.90 1029.79 1038.25 0.001002 9.51 19824.06 2325.61 I 0.41 

1 210.74 PF#2 166000.00 1018.20 1037.01 1029.51 1038.51 0.001066 9.85 17018.50 1365.70 0.42 

1 210.64 PF#1 166000.00 1017.70 1036.64 1029.00 1037.70 0.000835 8.61 22697.83 2997.54 0.37 

1 210.64 PF#2 166000.00 1017.70 1036.65 1029.00 1037.94 0.000956 9.21 19007.99 1479.19 0.40 

I 
1 210.55 PF#1 166000.00 1018.00 1035.92 1028.55 1037.21 0.001015 9.17 19327.74 2363.76 0.41 

1 210.55 PF#2 166000.00 1018.00 1036 18 1 1028.55 1037.43 0.000970 9.04 19351.21 1743.43 0.40 

I 
1 210.46 PF#1 166000.00 1016.30 1036.30 1025.05 1036.70 0.000315 5.06 32809.68 2068.39 0.21 

1 210.46 PF#2 166000.00 1016.30 1036.55 1 1025.05 1036.94 0.000304 4.99 33290.61 1905.27 0.21 

1 210.36 PF#1 166000.00 1017.40 1035.87 1027.55 1036.46 0.000542 6.21 26745.7 1 1908.19 0.29 

1 210.36 PF#2 166000.00 1017.40 1036.14 1027.55 1036.72 0.000509 6.09 27269.74 1909.31 0.28 

I 
1 210.26 PF#1 166000.00 1016.90 1035.68 1026.47 1036.19 0.000463 5.72 29013.43 1943.97 1 0.26 

• 1 210.26 PF#2 166000.00 1016.90 1035.97 1026.47 1036.46 0.000435 5.61 29570.83 1945.53 0.25 

I 
1 210.17 PF#1 166000.00 101 4.70 1035.29 1027.95 1035.91 0.000609 6.31 26319.87 2187 .11 0.30 



HEC-RAS Plan· OupEff River· 1 Reach· 1 (Continued) • Reach River Sta Profile QTolal MinCh El W.S. Elev CriiW.S. E.G. Elev E.G. S lope Vel Chnl Flow Area TopWidlh Froude # Chi 

(cfs) (ft) (ft) (fl) (fl) (fVfl) (fVs) (sq ft ) (ft) 

1 210.17 PF#2 166000.00 1014.70 1035.61 1027.95 1036.20 0.000565 6.1 6 26940.91 1975.40 0.29 

I 
1 210.07 PF#1 166000.00 1018.70 1035.08 1026.32 1035.59 0.000543 5.78 29128.99 2347.69 0.26 

1 210.07 PF#2 166000.00 1018.70 1035.40 1026.28 1035.90 0.000526 5.74 29207.43 2015.00 0.26 

1 209.98 PF#1 166000.00 998.62 1035.11 1019.92 1035.39 0.000164 4.32 39949.28 2495.85 0.17 

1 209.98 PF#2 166000.00 998.62 1035.39 1019.88 1035.70 0.000177 4.49 36985.45 1842.97 0.18 

I 
1 209.88 PF#1 166000.00 997.42 1034.93 1018.36 1035.29 0.000201 4.89 34725.63 1828.99 0.20 

1 209.88 PF#2 166000.00 997.42 1035.19 1018.32 1035.60 0.000216 5.1 0 32558.83 1650.94 1 0.20 

I 
1 209.79 PF#1 166000.00 1003.93 1034.85 1019.46 1035.18 0.000207 4.68 35815.89 2274.68 0.19 

1 209.79 PF#2 166000.00 1003.93 1035.09 1019.65 1035.48 0.000234 4.97 33396.39 1686.12 0.20 

I 
1 209.69 PF#1 166000.00 1004.96 1034.41 1021.44 1035.00 0.000504 6.17 26927.41 2254 .04 1 0.28 

1 209.69 PF#2 166000.00 1004.96 1034.58 1021.87 1035.27 0.000612 6.67 24896.48 1666.72 0.30 

1 209.6 PF#1 166000.00 1003.48 1034.21 1022.79 1034.75 0.000344 6.21 28592.34 2390.29 0.25 

1 209.6 PF#2 166000.00 1003.48 1034.26 1023.22 1034.98 0.000430 6.96 24606.78 1328.1 1 0.28 

1 209.54 PF#1 166000.0 0 1 0 0 5 .00 1032.94 1026. 10 103 4 .51 0.000808 12 .1 5 18920.65 1093.87 0.41 

1 209.54 PF#2 166000.00 1005.00 1033.17 1026.10 1034.73 0.000796 12.13 18832.48 1050.00 0.40 

1 209.535 Bridge 

1 209.53 PF#1 166000.00 1005.00 1032.62 1026.09 1034.25 0.000855 12.41 18565.73 1093.87 0.42 

1 209.53 PF#2 166000.00 1005.00 1032.84 1026.10 1034.48 0.000840 12.37 18495.38 1050.00 0.41 

1 209.42 PF#1 166000.00 1003.87 1032.51 1024.61 1033.34 0.000757 7.34 22651.20 3449.86 0.35 

1 209.42 PF#2 166000.00 1003.87 1032.77 1024.61 1033.57 0.000713 7.20 23049.24 1636.60 0.34 

1 209.33 PF#1 166000.00 996.31 1032.38 1021 .18 1032.99 0.000445 6.32 26675.06 6734 .89 0.27 

1 209.33 PF#2 166000.00 996.31 1032.63 1021.18 1033.24 0.000432 6.26 26537.57 1585.47 0.27 

1 209.24 PF#1 166000.00 1008.90 1031.35 1026.1 1 1032.58 0.001239 9.36 20160.96 3668.36 0.44 • 1 209.24 PF#2 166000.00 1008.90 1031.34 1 1026.15 1032.80 0.001403 9.95 18055.99 1637.72 0.47 

1 209.14 PF# 1 166000.00 1010.60 1030.69 1 1025.89 1031.94 0.001275 9.50 20412.75 3553.73 0.45 

1 209.14 PF#2 166000.00 1010.60 1030.60 1026.05 1032.06 0.001458 10.11 18577.89 1899.79 0.48 

1 209.04 PF#1 166000.00 1012.20 1030.45 1023.93 1031.32 0.000816 8.02 24080.08 4633.32 0.37 

1 209.04 PF#2 166000.00 1012.20 1030.39 1 1023.99 1031 .35 0.000885 8.33 22691.72 1980.00 0.38 

I 
1 208.95 PF# 1 166000.00 1013.80 1027.37 1027.01 1030.35 0.003774 14.37 13413.33 3710.50 0.77 

1 208.95 PF#2 166000.00 1013.80 1027.38 1027.00 1030.36 0.003762 14.35 13433.12 2058.96 0.77 

I 
1 208.85 PF#1 166000.00 1013.40 1027.11 1024.13 1028.51 0.002038 9.75 17958.04 3049.03 0.54 

1 208.85 PF#2 166000.00 1013.40 1027.11 1024.11 1028.51 0.002037 9.75 17971.29 1945.66 0.54 

1 208.75 PF#1 166000.00 1005.20 1026.41 1021.31 1027.61 0.001289 8.80 18870.67 2854.08 0.44 

1 208.75 PF#2 166000.00 1005.20 1026.42 1021 .31 1027.62 0.001294 8.79 18880.31 1548.90 0.44 

1 208.67 PF#1 166000.00 1007.60 1025.63 1021 .02 1026.96 0.001614 9.25 17964.56 3257 .49 0.48 

1 208.67 PF#2 166000.00 1007.60 1025.64 1021 .02 1026.97 0.001615 9.25 17944.12 1585.22 0.48 

1 208.57 PF#1 166000.00 1007.60 1021.05 1 1021.05 1025.15 0.007401 16.25 10216.43 1588.16 1.00 

1 208.57 PF#2 166000.00 1007.60 1021 .05 1021 .05 1025.15 0.007440 16.25 10216.43 1241.44 1.00 

I 
1 208.48 PF# 1 166000.00 1007.60 1021 .36 1 1017.86 1022.45 0 .001742 8.36 19846.45 2170.30 0.49 

1 208.48 PF#2 166000.00 1007.60 1021 .38 1 1017.86 1022.46 0.001731 8.35 19884.46 2170.30 0.49 

I I 
1 208.39 PF#1 166000.00 1005.60 1020.44 1017.33 1021 .56 0.002009 8.49 19556.29 2917.06 0.51 

1 208.39 PF#2 166000.00 1005.60 1020.47 1017.33 1021 .58 0.001987 8.46 19622.28 2285.85 0.51 

1 208.29 PF# 1 166000.00 1004.70 1019.52 1016.25 1020.55 0.001814 8.14 20401.30 2550.03 0.49 

1 208.29 PF#2 166000.00 1004.70 1019.57 1016.25 1020.59 0.001783 8.09 20508.57 2381.47 0.49 

I 
1 208.1 9 PF#1 I 166000.00 1004.70 1018.79 1 1014 .91 1019.66 0.001564 7.49 22151.56 2675.20 0.46 

1 208.19 PF#2 166000.00 1004.70 1018.85 1 1014.91 1019.71 0.001524 7.44 22325.38 2664.02 0.45 

I 
1 208.1 PF#1 166000.00 1001.40 1018.03 1 1014.27 1018.84 0.001569 7.22 22976.38 3169.18 0.46 

1 208.1 PF#2 166000.00 1001.40 1018.12 1 1014.27 1018.91 0.001506 7.14 23258.76 2944.81 1 0.45 

• I 
1 207.99 PF#1 166000.00 999.90 1016.92 1013.04 1017.87 0.001846 7.82 21224.66 3550.63 0.49 

1 207.99 PF#2 166000.00 999.90 1017.08 1 1013.04 1018.00 0.001749 7.66 21661 .21 2749.34 1 0.48 



HEC·RAS Plan· DupEff River· 1 Reach· 1 (Continued) • Reach RiverSta Profile Q Total MinCh El W.S. Elev CritW.S . E.G . Elev E.G. S lope Vel Chnl Flow Area Top Width Froude # Chi 

(cis) (ft) (ft) (ft) (It) (fUft) (IUs) (sq ft) (ft) 

1 207.9 PF#1 166000.00 1000.80 1016.38 1012.13 1017.07 0.001248 6.69 24842.12 3677.94 0.41 

1 207.9 PF#2 166000.00 1000.80 1016.58 1012.13 1017.24 0.001 158 6.53 25415.12 3016.31 0.40 

1 207.8 PF#1 166000.00 999.10 1015.41 1011 .92 1016.32 0.001667 7.69 21970.15 4717.03 0.47 

1 207.8 PF#2 166000.00 999.10 1015.66 1011 .92 1016.54 0.001 544 7.53 22032.87 2617.43 0.46 

1 207.71 PF#1 166000.00 1000.30 1014.41 1011 .60 1015.43 0.001 884 8.24 20770.72 3875.76 0.50 

1 207.71 PF#2 166000.00 1000.30 1014.58 1011.48 1015.67 0.001904 8.39 19789.24 2344 .11 1 0.51 

I 
1 207.62 PF#1 166000.00 1000.20 1012.76 1010.44 1014.28 0.002780 9.99 17277.21 4261 .97 1 0.61 

1 207.62 PF#2 166000.00 1000.20 1012.98 1010.38 1014.53 0.002696 10.01 16602.68 1962.23 0.61 

1 207.53 PF#1 166000.00 999.10 1012.09 1008.07 1013.25 0.001487 8.78 19697.37 4480.19 0.47 

1 207.53 PF#2 166000.00 999.10 1012.25 1007.97 1013.51 0.001553 9.01 18428.21 1672.10 0.48 

1 207.49 PF# 1 166000.00 992.20 1012.07 1004.75 1012.92 0.000745 7.40 22425.83 3807.67 0.35 

1 207.49 PF#2 166000.00 992.20 1012.33 1004.75 1013.15 0.000702 7.27 22830.88 1579.37 0.34 

1 207.485 Bridge 

1 207.48 PF#1 166000.00 992.20 1011 .97 1004.75 1012.83 0.000763 7.46 22259.18 3764.82 0.35 

1 207.48 PF#2 166000.00 992.20 1012.22 1004.75 1013.05 0.000720 7.33 22660.16 1578.87 0.34 

1 207.43 PF#1 166000.00 999.00 1010.99 1007.63 1012.48 0.002056 9.80 16943.05 3420.35 0.54 

1 207.43 PF#2 166000.00 999.00 1011.34 1007.63 1012.73 0.001848 9.47 17535.23 1686.77 0.52 

1 207.34 PF#1 166000.00 995.90 1009.51 1006.72 1011.35 0.002647 10.88 15262.63 3294.41 0.61 

1 207.34 PF#2 166000.00 995.90 1010.15 1006.72 101 1.77 0.002156 10.21 16265.80 1568.77 0.56 

1 207.27 PF#1 166000.00 993.30 1008.39 1006.08 1010.28 0.002803 10.35 15197.74 2021 .75 0.62 

1 207.27 PF#2 166000.00 993.30 1009.39 1006.07 1010.93 0.002031 9.44 16777.84 1617.90 0.54 

1 207.16 PF#1 166000.00 992.70 1007.63 1004.57 1008.85 0.001702 9.42 19339.72 2937.65 0.50 

1 207.16 PF#2 166000.00 992.70 1008.33 1005.08 1009.81 0.001825 10.16 17450.59 1734.50 0.52 • 1 207.07 PF#1 166000.00 992.80 1004.30 1004.30 1007.37 0.005272 15.04 12709.44 2121 .27 0.86 

1 207.07 PF#2 166000.00 992.80 1004.74 1004.74 1008.25 0.005422 15.68 11728.65 1710.74 0.88 

1 206.97 PF#1 166000.00 981.70 1003.73 995.22 1004.80 0.000773 8.53 21352.60 2153.01 0.36 

1 206.97 PF#2 166000.00 981 .70 1004.63 995.22 1005.77 0.000760 8.62 19950.52 1567.64 0.36 

1 206.88 PF#1 166000.00 981.80 1003.59 993.27 1004.41 0.000528 7.55 24354.50 2551.40 0.31 

1 206.88 PF#2 166000.00 981.80 1004.48 993.27 1005.39 0.000533 7.71 22622.29 1800.86 0.31 

1 206.79 PF#1 166000.00 981 .80 1003.431 992.85 1004.13 0.000488 6.93 26343.78 3026.51 0.29 

1 206.79 PF#2 166000.00 981.80 1004.34 1 992 .85 1005.10 0.000478 7.08 24760.10 1934.31 0.29 

I 
1 206.7 PF#1 166000.00 981.80 1003.32 1 994.04 1003.85 0.000441 6.03 29831.77 3518.68 0.27 

1 206.7 PF#2 166000.00 981.80 1004.25 994.04 1004.82 0.000429 6.14 27986.52 2093.13 0.27 

1 206.6 PF#1 166000.00 981 .80 1002.90 1 996.86 1003.56 0.000710 6.91 26877.21 3305.80 0.33 

1 206.6 PF#2 166000.00 981.80 1003.79 1 996.68 1004.54 0.000695 7.14 24927.56 2185.35 0.33 

1 206.51 PF#1 166000.00 981.80 1002.02 998.52 1003.04 0.001 348 8.99 22111.25 4076.37 0.45 

1 206.51 PF#2 166000.00 981.80 1002.84 1 999.19 1004.02 0.001341 9.36 20116.29 2060.75 0.46 

I 
1 206.41 PF#1 166000.00 982.50 1001.41 997.88 1002.32 0.001436 8.71 23370.94 3862.05 0.46 

1 206.41 PF#2 166000.00 982.50 1002.21 998.36 1003.30 0.001435 9.12 20569.79 2190.50 0.47 

I 
1 206.32 PF#1 166000.00 982.80 1000.76 1 997.04 1001 .56 0.001495 8.05 24553.57 3961.10 0.46 

1 206.32 PF#2 166000.00 982.80 1001.56 1 997.90 1002.55 0.001498 8.50 21191 .37 2377.93 0.47 

1 206.22 PF#1 166000.00 983.00 999.83 996.54 1000.70 0.001855 8.54 24922.30 3819.75 0.52 

1 206.22 PF#2 166000.00 983.00 1000.69 996.71 1001 .72 0.001734 8.70 21236.13 2441.77 0.51 

I 
1 206.13 PF#1 166000.00 984.60 998.84 999.71 0.002097 1 8.44 24241.50 3610.69 0.52 

1 206.1 3 PF#2 166000.00 984.60 999.43 1000.66 0.002539 9.44 19323.79 2386.31 1 0.57 

1 206.03 PF#1 166000.00 984.50 997.19 1 995.40 998.47 0.002920 10.04 20468.71 3627.33 0.61 

1 206.03 PF#2 166000.00 984 .50 997.37 1 995.41 999.15 0.003548 11 .22 16111 .43 2131 .13 1 0.67 

I I • 1 205.94 PF#1 166000.00 981.00 996.28 992.36 997.17 0.001782 8.09 23804.66 3972.87 0.48 

1 205.94 PF#2 166000.00 981.00 996.85 992.30 997.71 0.001519 7.77 22932.78 2567.00 0.45 

I I 



HEC-RAS Plan · DupEff River· 1 Reach· 1 (Continued) • Reach River Sla Profile QTotal MinCh El W.S . Elev Cri t W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width I Froude # Chi 

(cfs) (ft) (ft) (ft) (ft) (ftlft) (fils) (sq ft) (ft) I 
1 205.84 PF#1 166000.00 979.50 995.78 991 .10 996.43 0.001 006 6.80 27802.52 3933.88 1 0.38 

1 205.84 PF#2 166000.00 979.50 996.39 1 991 .10 997.06 0.000928 6.78 25657.05 2435.70 1 0.36 

1 205.75 PF#1 166000.00 973.90 995.10 989.59 995.78 0.001766 6.71 25677.68 3323.85 0.37 

1 205.75 PF#2 166000.00 973.90 995.83 989.59 996.48 0.001497 6.46 25689.44 2402.30 0.35 

1 205.62 PF# 1 166000.00 976.00 994.55 988.70 995.07 0.000680 5.99 3011 5.70 4036.31 0.31 

1 205.62 PF#2 166000.00 976.00 995.25 988.65 995.85 0.000671 6.18 26878.39 2234.10 0.31 

1 205.52 PF# 1 166000.00 975.90 994.29 987.07 994.75 0.000496 5.67 33142.23 4244.89 0.28 

1 205.52 PF#2 166000.00 975.90 994.95 987.28 995.53 0.000543 6.12 271 21.18 2019.90 0.29 

1 205.43 PF# 1 166000.00 976.10 994.00 986.93 994.50 0.000544 6.04 31497.11 3841 .68 0.29 

1 205.43 PF#2 166000.00 976.10 994.53 986.96 995.24 0.000647 6.76 24572 .45 1842.37 0.33 

1 205.4 PF# 1 164000.00 975.50 993.99 984.67 994.40 0.000362 5.41 35918.39 4097.71 0.24 

1 205.4 PF#2 164000.00 975.50 994.56 984.67 995.10 0.0004 13 5.90 27793.38 1747.80 0.26 

I 
1 205.34 PF# 1 164000.00 975.57 993.64 986.68 994 .20 0.001 005 6.45 29523.69 7348.85 0.30 

1 205.34 PF#2 164000.00 975.57 993.98 986.65 994 .85 0.001336 7.53 22084.53 1562.96 0.35 

1 205.25 PF# 1 164000.00 973.40 993.26 985.26 993.82 0.000623 6.64 30541 .15 4512.59 0.28 

1 205.25 PF#2 164000.00 973.40 993.49 985.16 994 .34 0.000817 7.64 22668.13 1482.30 1 0.32 

1 205.15 PF#1 164000.00 973.10 991 .76 987.66 993.21 0.002039 10.40 19449.29 3049.28 0.49 

1 205.15 PF#2 164000.00 973.10 992.25 987.65 993.69 0.001819 10.06 17454.60 1445.00 0.47 

1 205.06 PF#1 164000.00 970.50 990.85 984.95 992.22 0.001875 9.62 18539.88 221 0.68 0.47 

1 205.06 PF#2 164000.00 970.50 991.36 984 .95 992.79 0.001795 9.65 17328.48 1435.30 0.46 

I 
1 204.97 PF#1 164000.00 973.30 990.56 984.97 991.30 0.001134 7.35 2481 9.05 3736.09 0.36 

1 204.97 PF#2 164000.00 973.30 990.76 985.05 991.87 0.001485 8.49 19457.05 1516.30 0.42 

I 
1 204.87 PF#1 164000.00 968.10 990.19 982.94 990.80 0.000767 6.60 27860.69 3635.74 0.31 

1 204.87 PF#2 164000.00 968.10 990.37 982.85 991.20 0.000942 7.37 22409.55 1542.20 0.34 • 1 204.78 PF#1 164000.00 967.60 990.01 1 980.93 990.45 0.000477 5.68 31874.88 4837.51 0.25 

1 204.78 PF#2 164000.00 967.60 990.13 980.78 990.77 0.000611 6.47 25928.85 1620.43 0.28 

I 
1 204.68 PF# 1 164000.00 971.40 989.36 982.91 990.10 0.000903 7.28 24862.56 3375.81 0.33 

1 204.68 PF#2 164000.00 971.40 989.32 982.81 990.31 0.001151 8.21 21000.50 1586.28 0.38 

1 204.61 PF#1 164000.00 972.60 988.59 983.53 989.64 0.001360 8.79 20900.84 7282.60 0.41 

1 204.61 PF#2 164000.00 972.60 988.62 983.47 989.78 0.001462 9.12 19542.28 1602.90 0.42 

1 204.53 PF#1 164000.00 972.70 987.68 1 982.99 988.93 0.001814 9.22 18844.19 4061.16 0.46 

1 204.53 PF#2 164000.00 972.70 987.68 982.94 989.03 0.001919 9.48 18005.97 1610.90 0.47 

1 204.42 PF# 1 164000.00 971.40 986.40 1 982.76 987.76 0.002432 9.40 17715.45 2778.70 0.51 

1 204.42 PF#2 164000.00 97 1.40 986.38 982.73 987.81 0.002531 9.57 17129.48 1653.57 0.52 

1 204.34 PF#1 164000.00 969.30 985.28 981.45 986.65 0.002470 9.39 17462.96 2452.20 0.52 
1 204.34 PF#2 164000.00 969.30 985.29 981.45 986.66 0.002469 9.38 17480.30 1701.99 0.52 

1 204.25 PF#1 164000.00 969.22 980.90 980.90 984 .46 0.007742 15.13 10836.44 1993.93 1.00 
1 204.25 PF#2 164000.00 969.22 980.89 980.89 984.46 0.007809 15.17 10810.89 1516.99 1.00 

1 204.15 PF#1 164000.00 966.00 981 .17 1 975.82 982.09 0.001058 7.72 21240.76 2149.48 0.40 

1 204.15 PF#2 164000.00 966.00 981. 18 975.82 982.11 0.001059 7.71 21274.63 1831.89 0.40 

1 204.05 PF#1 164000.00 965.00 980.27 1 976.80 981.39 0.001759 1 8.49 19320.37 2116.76 0.50 

1 204.05 PF#2 164000.00 965.00 980.29 1 976.80 981.41 0.001744 8.47 19370.37 21 16.76 0.49 

1 203.96 PF#1 164000.00 964.10 977.711 976.71 979.86 0.005220 11 .77 13938.65 2225.53 0.80 

1 203.96 PF#2 164000.00 964.10 977.98 976.71 979.97 0.004601 11 .33 14478.25 2050.76 0.75 

I I 
1 203.86 PF#1 164000.00 962.30 977.81 1 971 .84 978.53 0.000902 1 6.82 24032.73 2201.58 0.36 

1 203.86 PF#2 164000.00 962.30 978.06 1 971.84 978.75 0.000838 6.67 24588.83 2191 .78 0.35 

1 203.77 PF#1 164000.00 963.30 977.43 971 .58 978.06 0.000873 6.37 25746.39 2518.56 0.35 

1 203.77 PF#2 164000.00 963.30 977.72 971 .58 978.32 0.000799 6.19 26473.99 2511.27 0.34 

I • 1 203.67 PF#1 164000.00 962.30 976.93 1 971.58 977 .61 0.000940 6.66 25646.21 3648.91 1 0.37 

1 203.67 PF#2 164000.00 962.30 977.23 1 971.58 977.89 0.000885 6.58 25407.91 2567.43 0.36 

I I 



HEC RAS Plan· DupEff River· 1 Reach· 1 (Continued) • Reach River Sta Profile Q Total MinCh El W.S. Elev I Grit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width I Froude # Chi 

(cis) (It) (It) I (ft) (It) (tuft) (IUs) (sq ft) (ft) 

1 203.58 PF#1 164000.00 962.10 976.47 1 971.52 977 .14 0.000945 6.64 25340.30 4630.96 0.37 

1 203.58 PF#2 164000.00 962.10 976.81 971 .52 977.46 0.000858 6.46 25597.65 2676.39 0.36 

1 203.48 PF#1 164000.00 962.20 975.92 972.02 976.58 0 .001248 6.66 25618.08 4863.77 0.41 

1 203.48 PF#2 164000.00 962.20 976.25 971.97 976.94 0.0011 96 6.68 24567.80 2911 .71 0.40 

1 203.39 PF#1 164000.00 959.90 975.23 971 .15 975.93 0.001331 6.81 24862.43 4207.76 0.42 

1 203.39 PF#2 164000.00 959.90 975.62 971 .10 976.32 0.001254 6.69 24520.14 2930.05 0.41 

1 203.29 PF#1 164000.00 960.70 974.46 970.77 975.20 0.001572 6.98 24302.16 4967.77 0.45 

1 203.29 PF#2 164000.00 960.70 974.88 970.71 975.63 0.001478 6.94 23633.34 3009.26 0.44 

1 203.19 PF#1 164000.00 956.70 973.59 970.04 974.28 0.001787 6.81 25046.62 3491.38 0.42 

1 203.19 PF#2 164000.00 956.70 973.95 970.04 974 .74 0 .001849 7.13 23041.46 2689.14 1 0.43 

I 
1 203.09 PF#1 164000.00 958.70 972.42 969.19 973.25 0.0021 12 7.51 23337.60 3213.89 0.46 

1 203.09 PF#2 164000.00 958.70 972.75 968.97 973.69 0.002162 7.79 21 163.56 2475.85 0.46 

1 202.99 PF#1 164000.00 959.20 971.50 967.56 972.24 0.001726 7.08 24615.47 3260.60 0.42 

1 202.99 PF#2 164000.00 959.20 971 .87 967.53 972.66 0.001 673 7.15 22949.27 2457.50 0.41 

1 202.9 PF#1 164000.00 956.50 970.92 966.33 971 .52 0.001285 6.37 27288.47 34 19.52 0.36 

1 202.9 PF#2 164000.00 956.50 971.28 966.26 971 .95 0.001 31 5 6.59 24881.66 2511 .71 0.37 

1 202.8 PF#1 164000.00 956.40 970.32 965.61 970.84 0.001157 5.94 29050.37 3577.40 0.34 

1 202.8 PF#2 164000.00 956.40 970.64 965.52 971 .25 0.001223 6.25 26258.33 2620.78 0.35 

1 202.69 PF#1 164000.00 953.70 969.50 965.26 970.12 0.00141 6 6.45 27011 .89 371 6.99 0.37 

1 202.69 PF#2 164000.00 953.70 969.79 965.27 970.49 0.001483 6.73 24379.59 2553.41 0.38 

1 202.59 PF#1 164000.00 953.70 968.55 964.73 969.23 0.001 710 6.76 25201 .38 3795.64 0.40 

1 202.59 PF#2 164000.00 953.70 968.77 964.70 969.56 0.001832 7.10 23099.83 2606.65 0.42 

1 202.48 PF#1 164000.00 952.50 967.66 963.72 968.30 0.001617 6.64 26503.22 3830.22 0.40 

1 202.48 PF#2 164000.00 952.50 967.77 963.79 968.54 0.001789 7.04 23415.23 2826.14 0.42 • 1 202.37 PF#1 164000.00 954.60 966.79 962.77 967 .38 0.001487 6.30 27725.8 2 4026.46 0.39 

1 202.37 PF#2 164000.00 954.60 966.82 963.06 967.52 0.001673 6.70 24843.07 3165.40 0.41 

1 202.29 PF#1 164000.00 955.50 966.51 961.30 966.88 0.000809 4.90 34227.32 4327.50 0.29 

1 202.29 PF#2 164000.00 955.50 966.59 961 .30 966.97 0 .000812 4.93 33283.39 3605.60 0.29 

1 202.18 PF#1 164000.00 950.00 965.70 961.75 966.23 0.001 545 5.88 28639.20 4356.13 0.38 

1 202.18 PF#2 164000.00 950.00 965.77 961.75 966.31 0.001559 5.94 27619.54 3692.06 0.38 

1 202.09 PF#1 164000.00 950.00 964 .09 961 .98 965.01 0 .003848 7.74 21594 .75 4052.05 0.57 

1 202.09 PF#2 164000.00 950.00 964.16 961.95 965.09 0.003803 7.75 21163.39 3682.20 0.57 

1 201.99 PF#1 164000.00 948.70 963.29 958.65 963.87 0.001252 6.13 27234.15 5331.46 0.38 
1 201.99 PF#2 164000.00 948.70 963.38 958.65 963.96 0.001241 6.12 26811.01 3219.77 0.37 

1 201.9 PF#1 164000.00 947.20 962 94 1 957.27 963.35 0 .000785 5.15 31873.70 5241.54 0.31 

1 201.9 PF#2 164000.00 947.20 963.05 957.27 963.45 0.000756 5.08 32284 .29 3830.97 0.31 

1 201.81 PF#1 164000.00 946.00 962.64 955.84 962.99 0.000619 4.79 34251.95 5916.44 0.28 

1 201.81 PF#2 164000.00 946.00 962.75 1 955.84 963.10 0.000597 4.73 34684.20 3650 .46 0.27 

1 201.71 PF#1 164000.00 946.00 961.87 958.21 962.46 0.001826 6.22 26658.13 8308.19 0.40 

1 201.71 PF#2 164000.00 946.00 961 .98 958.21 962.58 0.001807 6.24 26277.29 3415.69 0.40 

1 201.62 PF#1 164000.00 945.60 961.15 956.72 961.66 0.001385 5.78 28773.37 7614.80 0.35 

1 201 .62 PF#2 164000.00 945.60 961 .28 1 956.72 961 .80 0.001343 5.74 28552.62 3241 .81 0.34 

I 
1 201.52 PF#1 164000.00 940.90 960.41 1 955.39 960.87 0.001854 5.50 30263.04 8984.51 0.33 

1 201.52 PF#2 164000.00 940.90 960.53 1 955.39 961.02 0.001898 1 5.61 29242.62 3382.85 0.34 

1 201 .43 PF#1 164000.00 941 .30 959.46 954.87 960.01 0.00161 9 5.99 27971.80 6526.99 0.37 

1 201.43 PF#2 164000.00 941.30 959.60 954.87 960.15 0.001604 6.00 27334.01 3288.24 1 0.37 

I 
1 201.33 PF#1 164000.00 943.00 958.44 954 .88 959.06 0.002024 6.40 26135.11 5745.25 0.41 

1 201.33 PF#2 164000.00 943.00 958.60 954.88 959.23 0.001959 6.36 25785.53 3307.45 0.40 

I • 1 201.24 PF#1 164000.00 943.00 957.46 1 953.61 958.06 0.001852 6.23 26885.10 6935.04 0.40 

1 201.24 PF#2 164000.00 943.00 957.66 953.61 958.26 0.001790 6.21 26420.07 3500.08 0.40 

I 



HEC-RAS Plan· DupEff River· 1 Reach· 1 (Continued) • Reach River Sta Profile Q Total MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cis) (ft) (ft) (ft) (ft) (tuft) (IUs) (sq ft) (ft) 

1 201.1 4 PF# 1 164000.00 940.40 956.91 952.08 957.32 0.001090 5.20 32069.34 8631.33 0.31 

1 201 .14 PF#2 164000.00 940.40 957.15 952.08 957.55 0.001017 5.10 32150.13 3680.58 0.30 

1 201.05 PF#1 164000.00 941.50 956.49 950.99 956.80 0.000974 4.50 37110.44 9249.94 0.26 

1 201.05 PF#2 164000.00 941.50 956.74 950.99 957.06 0.000928 4.48 36618.90 3898.52 0.26 

1 200.95 PF#1 164000.00 939.80 956.09 949.86 956.38 0.000668 4.33 39057.14 10045.22 0.25 

1 200.95 PF#2 164000.00 939.80 956.38 949.86 956.66 0.000629 4.27 38407.73 4001 .09 0.24 

1 200.86 PF# 1 164000.00 938.50 955.63 949.69 955.94 0.001346 4.48 37607.63 11080.59 0.27 

1 200.86 PF#2 164000.00 938.50 955.94 949.69 956.24 0.001276 4.46 36762.91 4032.00 0.26 

1 200.77 PF#1 164000.00 936.90 955.02 949.21 955.35 0.000950 4.62 36840.73 11449.90 0.28 

1 200.77 PF#2 164000.00 936.90 955.38 949.21 955.70 0.000875 4.52 36283.86 4122.20 0.27 

I 
1 200.67 PF#1 164000.00 939.80 954.42 1 948.98 954 .80 0.001288 4.96 33784.71 10368.24 0.30 

1 200.67 PF#2 164000.00 939.80 954.84 948.98 955.20 0.001158 4.82 34281 .14 4009.30 0.28 

1 200.58 PF#1 164000.00 937.60 953.76 948.29 954.14 0.001313 5.04 33541.77 10091 .02 0.30 

1 200.58 PF#2 164000.00 937.60 954.23 948.29 954.60 0.001187 4.91 33793.59 3940.00 0.28 

1 200.49 PF#1 164000.00 936.90 953.28 946.97 953.59 0.000940 4.59 37370.44 10978.11 0.26 

1 200.49 PF#2 164000.00 936.90 953.77 946.97 954.10 0.000893 4.59 36178.07 3791.00 0.25 

1 200.39 PF#1 164000.00 937.00 952.89 946.26 953.17 0.000739 4.35 39814.10 11315.74 0.24 

1 200.39 PF#2 I 164000.00 937.00 953.40 946.26 953.70 0.000702 4.37 38317.51 3741.00 0.23 

1 200.3 PF# 1 179750.00 937.70 952.12 947.18 952.61 0.001603 5.79 36487.07 91 18.91 0.34 

1 200.3 PF#2 179750.00 937.70 952.73 947.17 953.18 0.001382 5.57 36217.73 3683.53 0.31 

1 200.2 PF#1 179750.00 937.00 951.10 946.78 951.67 0.002027 6.37 35619.57 11857.73 0.37 

1 200.2 PF#2 179750.00 937.00 951.83 946.77 952.38 0.001732 6.15 34725.75 3629.00 0.35 

1 200.1 PF#1 179750.00 934.50 950.19 945.22 950.66 0.001730 5.74 37659.50 11254.10 0.32 

1 200.1 PF#2 179750.00 934.50 951.11 945.22 951.53 0.001392 5.36 38392.25 3770.00 0.29 • 1 200 PF#1 179750.00 933.40 949.74 944.16 950.01 0.000864 4.29 44537.34 111 93.60 0.24 

1 200 PF#2 179750.00 933.40 950.70 944.16 950.98 0.000792 4.23 42550.11 4100.00 0.23 

1 199.91 PF# 1 179750.00 932.10 949.39 943.36 949.60 0.000668 3.83 50254.95 10846.61 0.22 

1 199.91 PF#2 179750.00 932.10 950.39 943.36 950.61 0.000573 3.75 48102.12 4530.00 0.20 

1 199.82 PF#1 179750.00 931.20 948.90 943.28 949.09 0.002007 3.30 51778.97 10752.57 0.19 

1 199.82 PF#2 179750.00 931.20 949.90 943.25 950.14 0.002185 3.68 47698.04 4780.00 0.20 
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Duplicate Effective Plan : Duplicate Effective 8/14/2013 
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RS = 209.79 Cross Section updated per TranSystems Corporation Mapping (2004) 
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Duplicate Effective Plan : Dupl icate Effective 8/14/2013 
RS = 209.6 Cross Section updated per TranSystems Corporation Mapping (2004) 
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HEC-RAS vers i on 4 . 0 . 0 March 2008 
u.s. Army Corps of Engineers 

Hydrol ogi c Engi neering Center 
609 Second Street 
Davis, California 

X X XXXXXX xxxx 
X X X X X 
X X X X 
xxxxxxx xxxx X XXX 
X X X X 
X X X X X 
X X )()()()()()( xxxx 

PROJECT DATA 
Project Title: Duplicate Effecti ve 
ProJect File : DuplicateEffective . prj 
Run Dat e and Ti me : 8/ 23/ 2013 10:22:56 AM 

Pro j ect in Engli s h unit s 

Project Description : 

xxxx 
X X 
X X 
xxxx 
X X 
X X 
X X 

City of Phoeni x ARS (AZTEC pro]ect No AZE1005 ) 
salt Ri ver Effect i ve model -
Recei ved from FEMA for LOMR case no . 08-09-1412P 
salt Ri ver Effective model -
Received from FEMA for LOMR cas e no. 
08-09-1294P 

XX 
X X 

X X 
)()()()()()( 

X X 
X X 
X X 

used the model obt ained from LOMR 08 - 09- 1412 P which mod i f i ed 

DuplicateEffective 

xxxx 
X 
X 
xxxx 

X 
X 

xxxxx 

sections 209 . 33 to 209.98 ba sed on Transys tems mapping and gradi ng pl ans and 
Modi f ied cross secti on 208.57, 208.67, 208.75 & 208.85 based on LOMR 
08-09-1294P to create the Duplicate Effecti ve Mode l 

s.smedl ey 12/ 01/ 10 

PLAN DATA 

Pl an Title: Duplicate Effective 
Pl an File R:\Phoen i x\Projects\AZE1005-ARS_ProgramManagement\Technical \Dra inage\ HEC- RAS\Dupl icate Effective Model\DuplicateEffective.p01 

Geometry Title: Salt Ri ver Reac h 3 - Duplicate Effective 
Geometry File : R: \Phoen i x\ Proj ects\ AZE1005 -ARS_ProgramManageme nt\ Technical \ Dra i nage\H EC-RAS\ Dupl i cat e Effective 

Model \ Du pli cateEffecti ve.g02 

Flow Tit le : Reach 3 - Floodway 
Fl ow File : R : \ Phoeni x\ Projects\ AZE1005-ARS_ProgramManagement\ Techni cal \ Dra i nage\ HEC- RAS\ Dupl i cate Effecti ve 

Model \ Dupli cateEffecti ve.f01 

Pl an s ummary I nfo rmati on : 
Number of: cross sect i ons 

culverts 
Bridges 

161 
0 
6 

Multi ple Openi ngs 
I nline Structures 
Lateral Structure s 

Computational Information 
wat er s urface calculation tolerance 0.01 

0 . 01 
20 
0.3 
0.001 

~~~;~~~l n~~b~~ ~fl i~!~~~i~n~ol erance 
Maximum difference t ol erance 
Flow tolerance f acto r 

Computation Options 
cri t i cal depth computed onl y where necessary 
conveyance cal cul ati on Method: At breaks 1 n n values only 
Friction Sl ope Method: Average Conveyance 
computationa l Flow Reg i me: s ubcnti cal Flow 

En croachment Data 
Equal conveyance True 
Left offset 0 
Ri ght offset 0 

Ri ver = 
RS 
214 . 14 
214.04 
213.95 
213.85 
213.75 
213.74 
213 .66 
213. 57 
213.47 
213.38 
213.33 
213.26 
213.255 
213 . 25 
213 . 21 
213.11 
213.03 
212.93 
212.84 
212.74 
212.68 
212.675 

1 
Profile 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 

Reach = 1 
Method value1 value2 

119654 . 9720381 .83 
119637.8820371.77 
119586. 5420331 . 73 
119618. 3320320. 92 
1 1964120297. 35 
11964 1. 87 20296 . 6 
119687 . 5720253.56 
1 19484 . 520336.66 
1 19243.320266.42 
119346.120447.85 
1 19328.920514 . 52 
119497.1820378.39 
119497 . 3720378 .09 
119497.5520377.79 
1 19490.3 20418 . 5 
119616.8820544.67 
1 1967220591.83 
119690. 7620489. 75 
119711 . 520347 . 25 
119690.61 20367.2 
119501.07 20130.1 
119492 . 8920137. 19 

0 
0 
0 
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Dupl icateEffecti ve 
212. 67 PF#2 119502.3320128 . 84 
212.56 PF#2 119731 . 05202 52 . 14 
212 . 46 PF#2 119743 . 34 20301 
212.37 PF#2 119744 . 0620320.69 
212 . 27 PF#2 119715 . 2520330.35 
212.18 PF#2 119706.8520334 . 57 
212.08 PF#2 119681.09 20270. 9 
211.99 PF#2 119699.7720249.64 
211.89 PF#2 119685 . 75202 50 . 74 
211.79 PF#2 119649.87 20217 . 7 
211.71 PF#2 119628.4320197.84 
211 . 64 PF#2 1 19657.7 20219.8 
211.54 PF#2 119603.6520129.64 
211.51 PF#2 119615.1920137.39 
211.4 1 PF#2 1 19638.120206.06 
211 . 31 PF#2 119531.2120356.09 
211. 21 PF#2 119528.7520521.25 
211 . 12 PF#2 119498.47 20610 
211 . 02 PF#2 119487.12 20550 
210 . 93 PF#2 119479.13 20700 
210 . 83 PF#2 119450. 42 20800 
210 . 74 PF#2 119426.13 20830 
210 . 64 PF#2 1 19388 . 6 20900 
210 . 55 PF#2 119322.17 21110 
210 . 46 PF#2 1 19377 21284 
210 . 36 PF#2 119375.1721291.16 
210.26 PF#2 119377.08 21331 . 8 
210.17 PF#2 1 19354.621334.72 
210.07 PF#2 1 19210 21225 
209.98 PF#2 1 949 . 7 2792.67 
209.88 PF#2 1 1130.44 2789.02 
209.79 PF#2 1 1105.89 2823.47 
209.69 PF#2 1 965 . 68 2711 . 24 
209.6 PF#2 1 937 . 97 2400 
209.54 PF#2 1 -430 620 
209 . 535 PF#2 1 -430 620 
209 . 53 PF#2 1 - 430 620 
209.42 PF#2 1 571.09 2210.07 
209.33 PF#2 1 615.66 2201.13 
209. 24 PF#2 119212.28 20850 
209.14 PF#2 119200.21 21100 
209 . 04 PF#2 1 19220 21200 
208.95 PF#2 119141.04 21200 
208.85 PF#2 1 19199.7 21150 
208.75 PF#2 1 19192 . 9 20799. 2 
208.67 PF#2 119118.2220908 .11 
208.57 PF#2 119087.13 20640 
208.48 PF#2 118510.5620680.86 
208.39 PF#2 118462.9420748.79 
208.29 PF#2 1 18562.620944.07 
208 .19 PF#2 118679.18 21343.2 
208.1 PF#2 118822.3721767 . 18 
207.99 PF#2 119093.0321934.42 
207.9 PF#2 1 19104 . 722137.55 
207.8 PF#2 1 19249.521871.22 
207 . 71 PF#2 1 1936021704.11 
207.62 PF#2 1 19510 .121472.33 
207.53 PF#2 1 19502 . 9 21175 
207 . 49 PF#2 119473.7821053 . 15 
207.48 PF#2 1194 74.142 1053.01 
207.43 PF#2 119253 . 23 20940 
207.34 PF#2 1 1923020798.77 
207 . 27 PF#2 1 18980 20597.9 
207 . 16 PF#2 1 19000 20734 . 5 
207.07 PF#2 118857. 5720748 . 18 
206.97 PPII2 1 18850 20800 
206.88 PF#2 118838 . 93 20800 
206.79 PF#2 118806.0120895.15 
206.7 PF#2 118784 . 84 21138.8 
206.6 PF#2 118675 . 5821066.25 
206.5 1 PF#2 118561 .3 5 20622.1 
206.4 1 PF#2 118494.7120685.21 
206.32 PF#2 118476 . 9420854.87 
206 . 22 PF#2 1 1843 520977.29 
206.13 PF#2 1 1837020914.89 
206.03 PF#2 1 18320 20772.6 
205 . 94 PF#2 1 18200 20767 
205 . 84 PF#2 1 18100 20535.7 
205.75 PF#2 1 18048 20450 . 3 
205 . 62 PF#2 1 18216 20450. 1 
205 . 52 PF#2 1 18591.6 20611.5 
205.43 PF#2 1 18917. 5 20770.4 
205 . 4 PF#2 1 19020 20767.8 
205.34 PF#2 1 1918020742.96 
205.25 PF#2 1 19300 20782. 3 
205. 15 PF#2 1 19385 20830 
205.06 PF#2 1 19470 20905. 3 
204.97 PF#2 1 19445 20961. 3 
204.87 PF#2 1 19410 20952 . 2 
204.78 PF#2 1 1921020830 . 43 

. 204 . 68 PF#2 1 1896020546.37 
204.61 PF#2 1 18880 20482.9 
204.53 PF#2 1 18885 20495.9 
204.42 PF#2 1 19025.420679.03 
204. 34 PF#2 1 1910020814 . 38 
204 . 2 5 PF#2 1 1930020817 .18 
204 .15 PF#2 1 192002 1031.89 
204.05 PF#2 118963 . 782 1080 . 54 
203 . 96 PF#2 118736.54 20787.3 
203.86 PF#2 118542.4920734 . 27 
203 . 77 PF#2 118232.4120743 . 68 
203.67 PF#2 1 1813020697.43 
203.58 PF#2 1 1802520701. 39 
203.48 PF#2 1 17932 . 620844.31 
203.39 PF#2 1 17970.821036.47 
203.29 PF#2 1 18065.62 1074 . 86 
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• 

• 

• 

203.19 
203.09 
202.99 
202.9 
202 . 8 
202.69 
202 . 59 
202.48 
202.37 
202.29 
202.18 
202 . 09 
201.99 
201.9 
201.81 
201.71 
201.62 
201.52 
201.43 
201. 33 
201.24 
201.14 
201.0 5 
200.95 
200 . 86 
200.77 
200.67 
200.58 
200.49 
200 . 39 
200.3 
200.2 
200.1 
200 
199.91 
199.82 

PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 

1 18262 .12095·1. 24 
1 1843020905.85 
1 18469. 4 20926.9 
1 18455 . 620967.31 
1 18390 . 82 1011. 58 
1 18377.821080.23 
1 18416.7 21190.4 
1 18360 21302.7 
1 1827021577.77 
1 18197.4 21803 
1 18139.72 1936.54 
1 18212.921936.96 
1 18235.121861 . 56 
117992 . 63 21823.6 
117952 . 4821801.08 
118112.81 21528.5 
118235.69 21477 .5 
118008.55 21391 . 4 
118053.86 21342.1 
118074. 35 21381.8 
118069.92 21570 
118040.42 21721 
117950.48 21849 
117952.91 21954 
1 18000 22032 
1 17828.8 2195 1 
1 17640 21649 . 3 
1 17510 21450 
1 17380 21171 
1 17300 21041 
1 17205 20896 
1 1 7115 2074 4 
1 17030 20800 
1 16950 210 50 
1 16800 21330 
1 16870 21650 

Dupli cateEffecti ve 

*1<******************* **i<******************************il***************1t-lc1t*****'t:* 

FLOW DATA 

Flow Ti t l e: Reach 3 - Fl oodway 
Flow Fi l e : R:\Phoeni x\ Projects\AZE1005-ARS_ProgramManagement\ Techni cal \Drai nage\HEC-RAS\ Dupl i cate Effective Model \ Dupl i cateEffective . f01 

Flow Data (cfs) 
** * R * * * **** * * ********* **1< 1t 1t1t1t 1t 1t1t1t1t1t1<1t1t 1t 1t1t 1t1t1t1t1< 1t 1t1t1t1t1t1t1t1t1t1t1t1t1t1t 1t 1t 1t 1t1t 1t 1t*1t******* 

* Ri ver Reach RS PF#1 PF#2 
* 1 1 214.14 169000 169000 * 
* 1 1 213.21 166000 166000 * 
* 1 1 205.4 164000 164000 * 
* 1 1 200 . 3 179750 179750 * 
*******"'****************** 11: ***************** *1< * **1:****'1:** *** ***************** 

Boundary Conditions 
**** * ** ******* * ******* * ************1t*********** * * ************ ***** ** * *****R************** * * * * **** * *** ** * 
* Ri ver Reach Profile upstream Downstream 
* ******* * ** * ****** * ***** * ** * * "" * * ***************************** * ************* * ** *11r ** *** ********** ** ***** ** 
• 1 1 PF#1 Known ws = 948 . 9 * 
• 1 1 PF#2 Known ws = 949 . 9 * 
*******1t*********************************** * ********* *'k* ** * * * ************************ ********** * * * ****** 

GEOMETRY DATA 

Geometry Tit l e: salt River Reach 3- Duplicate Effective 
Geometry File : R:\Phoenix\Projects\ AZE1005-ARS_ProgramManagement\Technical \Drai nage\HEC-RAS\Dupli cate Effecti ve 
Model \ DuplicateEffective.g02 

CROSS SECTION 

RIVER: 
REACH: RS: 214.14 

INPUT 
Description: 214.14 
Stati on El evati on Data num= 96 

sta El ev sta El ev sta El ev Sta El ev St a El ev 
***************** ********************************* ****************************** 
18555.4 1082.6 18577. 7 1082. 5 18586. 5 1082.5 18650.6 1082 18678.8 1082.1 
18707.4 1081. 7 18729 .5 1082 18771.6 1082.1 18793 . 7 1081.8 18836 1080.9 
18859.7 1080.3 18935.6 1078 . 9 19050.6 1077.2 19056.7 1077.2 19059 . 9 1077.1 
19062 . 9 1076.9 19063.3 1077 19067.8 1077 . 1 19071.9 1077.1 19078. 2 1077.1 
19188 . 3 1078.1 19249.7 1079.4 19290.2 1080.1 19298.1 1080.2 19313.1 1080 . 4 
19327 . 5 1080 . 7 19358 .6 1080.6 19391.6 1080.5 19412.8 1080.3 19520 . 8 1077.9 
19554 . 8 1077 . 5 19580.2 1077. 3 19610.8 1076. 5 19651.9 1076 . 7 19697. 7 1058.7 
19715 .9 10 51.7 19732.8 1050.2 19750.7 1048. 7 20032. 7 1049 20292 . 3 1049 .2 
20350.9 1065.9 20388.3 1077. 5 20405. 5 1075 .6 20406 1075 . 6 20439.7 1075.6 
20637.3 1075.5 20899.6 1075.4 20920.6 1075. 5 20941.8 107 5 . 4 20947.4 1075 . 5 

20962 1075.5 20980 1075.4 20989.9 1075.4 21074.1 1075.4 21119 . 6 1075.7 
21168.7 1076.8 21222 1076.6 21326.8 1076 . 2 21327.4 1076.2 21342.2 1075 
21390.6 1075 21428.8 1075 21455.3 1075 . 3 21502.1 1076.4 21502.4 1076.2 
21505.4 1076 .4 21551.9 1077.5 21591.8 1077.6 21726.3 1078.4 21759 . 2 1078 . 5 
21766.3 1078.3 21792.4 1078.4 21884 . 6 1078.9 22013 1079.1 22034.3 1079.5 
22101.6 1079.7 22156.1 1080.1 22201.4 1080 22204.6 1079 . 9 22217 . 3 1080 . 5 

22235 1081. 3 22238.1 1081.3 22264.5 1081 22267.7 1080.9 22269 . 4 1080 . 7 
22269.9 1080 . 6 22272 . 4 1080.4 22280.3 1079.8 22341.9 1080 . 2 22431 1080.6 
22 501. 3 1081.2 22 591.2 1081.8 22602 . 9 1082 22619.7 1083 22686.6 1082.9 
22710 . 3 1082 . 5 

Manning's n val ues num= 
Sta n val Sta n val sta n val 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
18555.4 .04 19651.9 .035 20388 . 3 . 04 
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Bank Sta: Left Rig ht 
196 51.9 20388. 3 

I neffe cti ve Flow num= 
Sta L Sta R Elev 

18555 . 4 1965 1. 9 1082 
20388 . 3 22710 . 3 1082 

Length s : Left Cha nnel 

Permanent 
F 
F 

475 510.5 1 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Right 
570 

Dup 1 i cat eEff ect i ve 

Coeff Ca nt r. Expan . 
.1 . 3 

E.G. El ev (ft) • 1077.01 Element Left OB Chan ne 1 * Ri ght OB * 
ve l Head ( ft ) 1.50 * Wt . n-val . 0 . 035 
w. s. Elev ( ft ) * 1075.50 *Reach Le n. ( ft ) 475.00 510.5 1 570.00 

* Crit w.s. ( ft ) * 1062.66 * Fl ow Area (sq ft) *17180.89 
* E.G. slope (ft/ft ) *0. 000804 *Area (sq f t) *17180.89 
* Q Total (cfs) *169000.00 * Flow (c f s) *169000.00 

Top widt h (ft) * 1312. 52 * Top widt h (ft) 726.91 
vel Total (ft/s) 9.84 * Avg. ve l . (ft/s) 9.84 

* Max chl Dpth (ft ) 26 . 80 * Hydr. Depth (ft) 23.64 
conv. Tot a l (cfs) *5 961484 . 0 * conv . (cfs) *5961484.0 

83.10 

585. 60 

* Length wtd . (ft) 510.51 *wetted Per. (ft) 735.31 
Mi n Ch El (ft) 1048.70 Shear (1 b/sq ft) 1.17 
Alpha 1.00 Stream Power (lb/ft s) * 11 .53 
Frctn Loss (ft) 0.42 Cum volume (acre-ft) * 9467.46 *35647.09 * 3148.44 
C & E LOSS (ft) 0 .00 *Cum SA (acres) * 2206.08 * 3246.48 1055.25 

*********************************************************************************************** 

warning: Di vided fl ow compu t ed for thi s cross-secti on . 
Note: Multipl e critical depths were foun d at this l ocat ion . The crit i cal dept h with t he lowest, va lid , 

water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 

E.G . El ev (ft) * 1077.01 El emen t Left OB * Channe l * Right OB 
*vel Head (ft) 1.50 Wt . n-val. 0 . 035 
* w. s. Elev (ft ) * 1075.5 1 *Reach Le n. (ft) 475 . 00 510.5 1 570.00 
* Crit w.s. (ft) * 1062.66 * Fl ow Area (sq ft) *17184.88 

E. G. s l ope (ft/ft) *0 . 000803 * Area (sq ft) *17184 . 88 
* Q Total (c f s) *169000.00 * Fl ow (cfs) *169000.00 

To p wi dth (ft) 726.86 * Top Width (ft) 726.86 
ve l Total (ft /s) 9.83 * Avg . Ve l. (ft/s) 9.83 
Max Chl Dpth ( ft) 26 . 81 * Hydr . Depth (ft ) 23.64 

* Co nv. Total (cfs) *5 963943.0 * conv. (cfs) *5963943 .0 
Length wtd. ( ft ) 510 .51 *Wetted Per . (ft) 735.29 
Min ch El (ft) 1048.70 s hear ( 1 b/sq ft) 1.17 
Alpha 1.00 Stream Power ( lb/ ft s) * 11. 52 
Frctn Loss (ft) 0.42 c um vo lume (acre-ft) * 1430.28 *36629 . 85 355.97 

* C & E LO SS ( ft ) 0 . 00 * Cum SA (acres) 223.80 * 3252 .09 77 . 43 
*********************************************************************************************** 

Note: Mult iple criti cal dept hs were foun d at this l ocat i on. The criti cal depth with the l owest, vali d, 
water sur f ace was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 214. 04 
Stat i on Elevation Data 

Sta Elev Sta 

RS: 214.04 

num= 
Elev 

96 
Sta Elev s t a Elev Sta El ev 

******************************************************************************** 
19072 . 9 1079 .7 19093 . 4 1080 . 3 19132.2 1080 . 8 
19198.4 1082. 5 19239.2 1081 192 88 .1 1081.2 
19395.9 1078.4 19428.8 1078 19449.6 1077 . 2 
19544 .1 1077.9 19555 .9 1077. 7 19588.8 1076 . 5 
19632.1 1075 . 8 19635 . 6 1075.8 19636.8 1075 . 4 
19718 .8 1052 . 3 19726.8 10 51.2 19735.4 1048 . 8 
20298 . 5 10 52.8 20376 . 6 1076 . 5 20387.2 1075 . 5 
20667 . 2 1076.1 20825 . 6 1075.6 20839 . 5 1075 . 5 
20864 .2 1073.4 20909.3 1072. 6 20914 . 5 1072 . 6 
2095 1. 8 1077 20990 . 8 1076.9 20996 . 8 1076 . 9 
21130 . 4 1077.3 21234 . 3 1076.9 21246.3 1076 . 9 
21366.4 1076.6 21461.4 1076 . 5 21539.2 1076 . 3 
21586 . 9 10 76.6 21607 . 7 1076 . 8 21639 . 2 1077 . 1 
21711.2 1078.3 21774 . 8 1078 . 5 21799 . 9 1079.2 

21971 1079. 3 22001.7 1079 . 3 22020 . 7 1079.3 
222 17.2 1078.1 22226 . 8 1078 22231 . 1 1078 
22357 . 9 1076.9 22384.7 1077.9 22394 . 1 1078 . 2 
22428.8 1077.9 22430 . 1 1077 .9 22450 . 6 1078 . 2 
22667.1 1079.2 22667.7 1079 . 3 22717 . 7 1081.1 
22747.1 1084 

Manning's n values num= 
sta n val s ta n val Sta n val 

************************************************ 
19072. 9 . 04 19636 . 8 

Bank sta: Left Right 
19636 .8 20376.6 

Ineffective Fl ow num= 
Sta L Sta R Elev 

19072 .9 19636 . 8 1083 
20376.6 22747 . 1 1083 

. 035 20376 . 6 . 04 

Len gth s: Left channe 1 
495 493 . 12 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

19189.9 
19324 . 4 
19490.6 
19610.7 
19702.8 
20175.7 
20390.3 
20839 .8 
20915.6 
21016.8 
21256.8 
21557.9 
21662.1 
21800.4 
22177.7 
22238 . 5 
22399.6 
22542 . 8 
22725 . 6 

Rig ht 
480 

1082. 5 19193.8 
1080 . 7 19371. 7 
1077.5 19513. 1 
1075 . 7 19613.2 

10 53 19711.2 
1049 20286.6 

1075.2 20574.2 
1075 . 5 20855 . 8 
1072.9 20928 . 6 
1077 . 3 21040 . 9 
1076.2 21294 .9 
1076.3 21565. 1 
1077 . 5 21690 . 5 
1079.3 21942 .9 
1078 . 3 22203 .1 

1078 22248 
1078.1 22400 . 9 
1078 . 3 22554 
1081.1 22727.3 

Coeff Cont r . 
. 1 

1082 . 6 
1079.1 
1077.7 
1075 . 7 
1052 . 5 

1049 
1076 
1073 
1077 

1077 . 5 
1076 . 5 
1076 . 3 
1078 . 1 
1079 . 4 
1078. 1 
1077 . 8 
1078.1 
1078.5 
1081. 2 

Ex pan . 
. 3 

*********************************************************************************************** 
* E.G. Elev ( ft) * 1076. 58 El ement Left OB Chan ne l * Ri ght OB 
• ve l Head (ft ) 1. 54 wt . n- val. 0.035 
* w.s. Elev ( ft) * 1075 .04 * Reach Len . ( ft ) 495.00 493. 12 480 .00 
* crit w.s. (ft ) * 1062 . 64 • Flow Area (sq ft) *16977 . 45 

E.G . s lope (ft /ft ) *0.000846 • Area (sq ft ) *16977 .45 143 . 39 
Q Tot a l (cfs) *169000 .00 * Flow (cfs) *169000.00 
Top wi dth ( ft) 813.60 • Top width ( ft) 733.94 . 79.66 
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• 

• 

• 

Dup l i ca teEffecti ve 
• vel Total (ft / s) 9 . 95 • Avg . vel. ( ft / s) • • 9.95 
* Max Chl Dpth ( ft) 26 . 24 * Hydr . Depth (ft ) 23.13 
• Conv . Total (c f s) *5809707 . 0 • conv . ( cfs ) *5809707 . 0 
• Lengt h Wtd. (ft) 493 . 12 • wetted Per. (ft) 741.89 
• Minch El (ft) • 1048.80 • Shea r (lb/ sq ft ) 1. 21 
• Alpha 1.00 • Stream Power ( lb/ ft s) • 12 . 03 
• Frctn Loss ( ft ) 0 . 50 • cum volume (ac re-ft ) * 9467.46 *35446 . 93 • 3146.95 
• c & E Loss (ft) 0.04 • cum SA (a cres) • 2206 .08 • 3237.92 • 1050.89 
***""***'~<***** ** ** ********** ******************** * ** ****** * * * * ********"***** * * * * ******** * * ******** 

warning : Divided fl ow computed for this cross-section . 
Note: Multiple criti cal depth s were found a t t hi s l ocati on . The criti cal depth with the l owest, va lid , 

water surf ace was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*******1r************************* *********************t;**************************************** 
• E. G. Elev (ft) • 1076.59 • Element Left OB • chann e l • Right OB • 
• Vel Head (ft) 1.54 • Wt. n-val. 0.035 
• w.s. Elev (ft) • 1075 . 05 * Rea ch Len. (ft ) 495 . 00 493.12 480 . 00 
* Crit W.S . (ft) * 1062 . 64 * Flow Area ( sq ft) *16981.83 
• E.G. Slope ( ft / ft) *0.000845 • Area (sq ft) *16981.83 
• Q Tota l ( cfs) *169000.00 • Flow (cfs) *169000 . 00 
• Top wi dth (ft) 733 . 89 • Top width ( ft) 733 . 89 

vel Total (ft/ s) 9 . 95 • Avg . vel . ( ft / s) 9 . 95 
• Max chl Dpth (ft) 26.25 • Hydr. Depth ( f t) 23. 14 
• Conv . Tota l (cfs) *5812338.0 • conv . ( cfs ) *5812338.0 
• Length wtd. (ft) 493 .12 • wetted Per. (ft) 741 .87 
• Min ch El ( ft ) • 1048.80 • s hear ( l b/ sq ft) 1. 21 
• Alpha 1 . 00 • stream Power ( lb/ ft s) • 12.02 
• Frctn Loss (ft) 0.50 • cum volume (acre-ft) * 1430 . 28 *36429.64 355.97 
• C & E LOSS (ft) 0 . 04 * Cum SA (acres) 223 . 80 * 3243. 53 77 . 43 
************************************ *-ll ***"'*************'******'i<********************************* 

Note: Mu ltipl e critical depths were found a t this location. The critical depth with the lowes t, valid, 
water surface was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 

RS : 213 . 95 

Description : 213 . 95 - FEMA section AG 
station Elevation Data num= 96 

Sta El ev Sta El ev sta Elev Sta Elev sta El ev 
*******1<****** ********************************** ***************** **** *********** 

19012.2 1082. 3 19071.8 1081.2 19072 .8 1081.2 19073. 5 1081. 2 19172. 6 1080 
19176 .1 1079.9 19177 1079 . 9 19191 . 6 1079 .8 19233.8 1079. 1 19245 .6 1079 .2 
19283.7 1079. 1 19 366 1078 . 5 19459 . 9 1077.8 19508.7 1075.2 19510 1075 .1 
19510. 4 1075 .2 19511 .8 1075.3 19534 . 7 1076 . 7 19583. 1 1074.4 19622 .2 1071.5 
19627.4 1072.4 19631 .4 1072 . 9 19699. 3 10 56.7 19729 1049. 4 19783.8 1049 . 5 
20255.4 1049.3 20277 . 7 1056 . 5 20337.1 1075 . 9 20360 . 3 1074.9 20361. 6 1074 . 8 
20403.2 1074.5 20653.5 1075.3 20691.9 1075. 3 20740 1075.5 20772 1075.4 
20775 . 5 1075 . 1 20784 . 4 1073.9 20808.5 1074.1 20840 . 9 1074 . 4 20844.2 1074.5 
20853.7 1075.1 20870 1074.8 20875 1074.6 20914.9 1075.6 20922.3 1075 . 7 
20949.7 1076 . 5 20960.6 1076 . 8 20964.2 1076.9 20966.3 1078.4 20973 1080.1 
21108 . 8 1079 . 4 21171.4 1079 .5 21176 .1 1079.5 21183 1079 . 7 21200.9 1076.8 
21203 . 1 1076.6 21232.6 1076.3 21271. 1 1076 21272 . 6 1076 21274.1 1076 
21377 . 7 1076.7 21386 . 9 1076.7 21400 . 8 1076.7 21470.9 1077. 6 21502.4 1077.7 

21528 1077.6 21534 1077 . 9 21534 . 2 1077.9 215 37 1078 21542.7 1077.4 
21542 . 9 1077.8 215 54. 1 1077.4 21695 . 2 1077.7 21731 .7 1077 . 2 21736. 1 1076.3 
21743.3 1075.1 21752 1076.3 21753 . 2 1076.5 21753 . 7 1076 . 6 21759 .1 1078.6 
21760.3 1079.1 21763 . 3 1079.6 21764 . 1 1079 . 5 21772 . 7 1079.3 21784.7 1079 . 3 
21791.6 1079 . 5 21806.1 1079.6 21832.6 1079 . 8 21918.1 1079.8 21918 . 4 1080.2 
22000 . 8 1079 . 8 22342 1078.4 22351.4 1078.4 22362.3 1078.4 22373 . 8 1078 . 7 
22391.3 1078.7 

Manning • s n values num= 3 
St a n val St a n val sta n val 

******* ************** *******111********** ********* 
19012.2 .04 1953 4.7 .035 20337 . 1 . 04 

Bank St a: Left Right Lengths: Left Chan ne l Right coeff contr . Expan. 
19534.7 20337 . 1 500 504.25 500 .1 . 3 

I neffecti ve Fl ow num= 
Sta L St a R El ev Permanent 

19012.2 19534 . 7 1082.3 F 
20337. 1 22391.3 1082 . 3 F 

CROSS SECTION OUTPUT Profile #PF#1 
******* ************************** ************ ****************************** ************ ** ****** 
• E.G . Elev ( f t) * 1076.05 * El ement Left OB • Channel * Ri ght OB • 
• vel Head (ft) 1.89 • Wt. n-val . 0 . 035 
* w. s . Elev (ft) • 1074 . 16 • Reach Len . (ft ) 500 . 00 504.25 500.00 
* Crit W.S . (ft ) * 1063.67 * Flow Area (sq ft ) *15 307. 12 
* E. G. slope (ft / ft ) *0 . 001218 • Area (sq ft) *15 307 . 12 
* Q Tot a l (cfs) *169000.00 • Flow (cfs) *169000 .00 

4 . 17 

*Top width (ft) 777 .40 • Top wid th ( ft ) 745.37 
Vel Total (ft/s) 11.04 * Avg. vel . (ft /s) 11.04 

* Max Chl Dpth (ft) 24 . 86 * Hydr . Depth (ft ) 20 . 54 
• Co nv. Total (cf s) •4843418 .0 * conv. (c f s) *4843418 . 0 

32.04 

• Length wtd . ( ft ) 504.2 1 * wetted Per. (ft ) 752. 31 
• Minch El ( ft ) • 1049 . 30 * s hear ( lb/ sq ft) 1.55 
• Alpha 1.00 * st r eam Power ( lb/ ft s) • 17 .07 
• Frctn Loss (ft ) 0.81 • cum volume (acre-ft) • 9467 . 46 • 35264. 19 • 3146.14 
* C & E LOSS ( ft ) * 0.15 * Cum SA (acres) • 2206.08 • 3229.55 * 1050.28 * 
***************************************** **************************************** ************** 
warning: 
warning: 

Note: 

Divided flow computed f or this cross-section. 
The vel ocity head has changed by more than 0. 5 ft CO . 15 m). This may indicate the need f or 
add itional cross sections. 
Multiple cri ti cal depths were found at this l ocation . The critical depth with the lowest, vali d, 
water surface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
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Dupli cateEf fec ti ve 
*************** ****** ************************************************************************** 
* E.G. El ev ( f t) * 1076.06 * El eme nt Left OB * Cha nne l * Ri ght OB * 
• vel Head ( ft ) 1 .89 • wt . n-val. 0.035 
* w.s. El ev ( ft ) * 1074. 16 • Reac h Le n . ( ft ) 500.00 504.25 500.00 

Crit w. s . ( ft ) • 1063 . 67 • Fl ow Area (sq ft) *15 312.49 
• E. G. s lope ( ft / ft ) *0.001216 • Area (sq ft ) *15312 . 49 
• Q Total ( cfs ) *169000. 00 • Fl ow (cf s) *169000 . 00 . ~~~ *~~~~ ~ms) 7iU~ : ~~~. w~~i~ ~ms) 7iU~ 
* Max Chl Dpth ( ft ) 24.86 * Hydr. Depth ( ft ) 20.55 
* Conv. Tot a l ( cfs) *4846870.0 • Conv. (c f s) *4846870.0 
• Leng th Wtd. (ft ) 504 . 21 • Wetted Per . ( ft ) 752 . 16 
• Min Ch El (ft ) • 1049.30 • Shear ( lb/ s q ft ) 1.55 
* Alpha 1. 00 • Stream Powe r ( lb/ f t s) * 17.05 
• Frctn Loss (ft ) 0.81 * Cum volume (acre-ft ) • 1430.28 *36246.84 355 . 97 
* C & E LOSS ( ft ) 0.15 * Cum SA (acres) 223.80 * 3235. 16 77.43 
******************************************* ** ****************************-!:********************* 
wa rning: The velocity head ha s changed by more th an 0.5 ft (0. 15 m) . Thi s may indicate the need for 

addi t i onal cross secti on s . 
Note : Mul t i pl e cri ti ca l dept hs were fo un d a t t his l ocation . The crit i cal depth wi t h the l owe s t , vali d, 

water surf ac e was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

I NPUT 
Descri pt i on : 213 . 85 

RS: 213 .85 

Stati on El evat i on Dat a num= 96 
sta St a El ev Sta El ev 

17827.8 
18117.7 
18415.4 
18548 .9 
19257 . 5 
19342 . 5 
19453 . 2 
19507 .8 
19700. 1 
19770 . 4 
20083 . 9 

20586 
20852.3 
21125. 5 
2123 0 .8 
21272. 5 
21503.7 
21671. 9 
21773.6 
21970.5 

1078.7 17849.3 
1077 . 6 18209 
1078 . 8 18437.5 
1077.6 18753.1 
1075.3 19264.9 
1063 . 1 19360 . 7 
1068 . 8 19469 . 5 
1067.3 19547 . 4 
1067.8 19706 . 3 
1067 . 6 1978 5 .4 
1048.2 20249.9 
1074 . 1 20640.3 
1073 . 7 20870 .3 

1075 21144 . 4 
1075 . 4 21246. 8 
1076 . 3 213 37 . 9 
1077 . 1 21545.5 
1077. 5 21707.6 
1077.4 21774.6 
1078.8 

1078 . 5 17962 . 5 
1077 . 4 18245.6 
1078.2 18449 
1077.6 18798.9 
1075. 1 19293. 5 
1068.8 19366.6 
1068 . 4 19505 
1067.3 19584. 5 

1067 19707 . 5 
1067.6 19789 . 2 
1048 . 3 20313 . 2 
1074.2 20781.1 
1073.9 20934 . 9 
1074 . 8 21152 .1 
1077 . 2 21248.3 
1076.3 21381. 5 
1077. 1 21557.5 
1077.4 21723 .9 
1077.4 21801.1 

num= Manning 's n val ues 
St a n val Sta n val sta 

17827 .8 .04 1978 5 . 4 .035 20328 . 7 

El ev Sta 

1078 17983 . 6 
1077.6 18313 . 2 
1078.3 18463 . 7 
1077 . 6 18834 . 2 
1075.6 19308 
1068.9 19391 
1067.4 19506.5 
1067 . 6 19698 . 5 
1066 . 9 19732 . 9 
1066 . 5 19853 . 9 
1069 .1 20328 . 7 
1074 . 5 20824 . 2 
1073 . 8 20979 . 5 
1075 . 1 2118 5 . 5 
1077 . 3 21269 
1076. 2 21384 . 6 
1077. 1 2158 7 
1077.4 21767.4 
1079.6 2183 1. 2 

n val 

.04 

Bank Sta : Left Ri ght 
19785 . 4 20328.7 

Lengths : Left Channel 
521 520 . 04 

Ri ght 
541 

I neffecti ve Fl ow num= 
Sta L Sta R El ev 

17827 . 819618 . 33 1078 
20328 . 7 21970 . 5 1078 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #P F#1 

El ev St a 

1077 . 8 18087.6 
1077 . 9 18389. 3 
1078 . 2 18 513.6 
1077.6 18917 . 4 
1069.8 19333 . 3 
1069. 1 19423 . 4 
1067.3 19507 . 3 

1068 19698 . 6 
1066 . 7 19742 . 3 
1048 . 1 19906 . 4 
1074.2 20334.9 
1074. 1 20842 
1074 . 4 21111.7 
1076.2 21224.6 
1076.4 21270 .4 
1076.3 21498.8 
1077 . 2 21625.9 
1077 . 3 21770. 2 
1078.8 21907 . 4 

coe f f contr . 
. 1 

El ev 

1077 . 7 
1078 . 8 
1077. 6 

1077 
1060 .1 
1069.4 
1067 . 3 

1068 
1067 

1048. 1 
1074 .2 
1073.7 
1075. 1 
1075 . 6 
1076 . 3 
1077 . 1 
1077. 3 
1077. 3 
1079 . 1 

Expan . 
. 3 

********** *** ********* ****************************** ******************************************* 
* E. G. El ev ( ft ) 1075 . 08 * El eme nt Left OB * Channe l * Ri ght OB * 
• vel Head ( ft ) 3 . 43 * Wt . n-val . 0.040 0 . 0 35 
* w. s . El ev (ft ) * 1071. 66 * Reac h Len . ( ft ) 521. 00 520 .04 541. 00 
* crit w. s. ( ft ) * 1065 .14 • Fl ow Area (sq f t ) 694.18 *11070. 79 
* E. G. s l ope ( ft / ft ) *0. 002230 • Area (sq ft ) • 1959 . 01 *11070. 79 

Q Tot a l (cfs) *169000 . 00 * Fl OW (c f s) * 3146 . 51 *165853. 50 . ~~~ *~~~~ ( ft ) . 1017 . 61 * Top wi dth ( f t ) 482 . 04 535.57 
( ft / s) 14 . 36 • Avg . vel . (ft / s) 4 . 53 14 .98 

• Max chl Dpth ( ft ) 23.56 • Hyd r. Depth ( f t ) 4 .16 20.67 
* co nv. Tot a l ( cfs) *3578540.0 • Co nv. (cfs) • 66626 . 8 *3511913 .0 
• Length wt d . ( ft ) 520 . 05 • wetted Per . (ft ) 167.15 542.03 
* Mi n Ch El ( ft ) • 1048.10 • Shear ( l b/ sq f t ) 0 . 58 2 . 84 
• Alp ha 1.07 • Stream Power ( l b/ f t s) . 2 . 62 42 . 60 
* Frctn LOSS ( ft ) 0. 71 • cum vol ume (ac re-ft) • 9456 . 22 *35111. 52 • 3146.12 
* C & E LOSS ( ft ) 0.44 * cum SA (acres) • 2203.31 • 3222.13 • 1050.09 
*********************************************************************************************** 

warning: 

warnin g : 

wa rni ng: 

The vel ocity head has changed by more th an 0 .5 ft (0. 15 m) . Thi s may indi cat e the need f or 
additional cross s ections. 
The conve yance rat io ( up s t ream conveyance di vi ded by downs t ream conveyance) i s 1 e ss th an 
0 . 7 o r g reater tha n 1. 4 . Thi s may indi cate th e need fo r addi ti ona l cross secti ons . 
The energy l oss was grea t er t han 1 . 0 ft (0 . 3 m) . be t ween th e cu r r ent and previous c ross 
section. Th i s may i ndi cate t he nee d f o r additi ona l c r oss secti ons . 

Note: Multip l e criti cal depth s were foun d a t thi s location . The criti cal depth with the l owes t , val i d , 
wate r s urface was used. 

CROSS SECTION OUTPUT Pro f i l e # PF#2 
***************** ** ** ************************************************* ********************* **** 
* E.G. El ev ( ft ) 
• vel Head ( ft ) 
• w. s. El ev ( ft ) 
• c rit w. s. (ft ) 
• E.G. s l ope ( ft / ft ) 
• Q Total (c f s) 
• Top wi dth ( f t) 
* vel Total (ft / s) 
• Max ch l opth ( f t ) 

• 1075.09 
3. 43 

• 1071. 66 
• 1065. 14 
*0 . 002229 
*169000 . 00 

702.59 
14 . 36 
23 . 56 

* El ement 
* wt. n-val. 
• Reach Len. ( ft ) 
• Fl ow Area (sq ft ) 
• Area (sq ft ) 

• Fl ow (c f s) 
* Top Wi dt h ( ft ) 
* Avg . Ve l . ( ft / s) 
• Hyd r . Depth C ft) 

Left OB * Channel * Ri ght OB 
0 . 040 0.035 

521. 00 520 . 04 541. 00 
695.26 *11074.25 
695 . 26 *11074.25 

• 3105 . 07 *165894 . 90 
167 . 07 535.52 

4.47 14.98 
4. 16 20.68 
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• 

• 

• 

Duplica teEffective 
• Conv. Total (cfs) *3579632.0 • conv. (cf s ) • 65 769 . 3 *3513862.0 
• Length Wtd . (ft) 520 . 05 • Wetted Pe r . (ft) 171.10 542.00 
• MinCh El (ft) • 1048 .10 • Shea r (lb/sq ft) 0.57 2 . 84 
• Alpha 1.07 • Stream Power ( lb/ ft s) • 2 . 53 42.59 
• Frctn Loss ( ft ) 0.71 • Cum volume (acre-ft ) • 1426 . 29 *36094. 12 355.97 
° C & E LO SS (ft) 0 0.44 ° Cum SA ( acres) 222 . 84 * 3227.74 77.43 
*** ******* ***** ******* ************************************************************************* 
wa r nin g: 

wa rning: 

wa r ni ng: 

The ve 1 oci ty head ha s changed by more than 0 . 5 ft (0 . 15 m) . This may indi cate the need for 
additional cross secti ons . 
The conveyance ratio ( up stream conveyance divided by down s tream conveyance) is 1 ess than 
0.7 or greater than 1.4 . Thi s may indicate t he need for additiona l cross sections . 
The energy l oss was greater th an 1.0 ft (0.3 m) . between t he current and previous cross 
secti on. This may indicate the need fo r addition a 1 cross sections . 
Multipl e criti cal depth s were found at t his location. The criti cal depth with the lowes t , valid , 
water surface was used. 

Note : 

CROSS SECTION 

RIVER : 1 
REACH: 1 RS: 213 . 75 

INPUT 
De s cription: 213.75 
s t ation Elevat i on Dat a num= 

s ta El ev Sta El ev 

1076 19470 1076 
1073.5 19636.5 1073. 5 

1047.15 19899 1046.6 
1044. 6 20104 1045 

28 
Sta 

19600 

Elev 

1080 
19709 1048 . 55 
19904 1046.6 
20169 1045. 5 

sta 

19633.4 
19764 
19959 
20174 

1843 5 
19633 . 6 
19834. 5 

20039 
20302 
20490 

1073.8 20305 1073 . 8 20305 .1 1074.8 20305.2 
1076 20925 1075 21465 1076 

Manning's n values num= 
s t a n val Sta n val 

3 
Sta n va l 

1843 5 .037 19633.5 

Bank Sta : Left Ri ght 
19633.5 20305.1 

Ineffective Flow num= 
Sta L Sta R Elev 
18435 19633. 5 1074.13 

20305.1 21465 1074.8 

. 032 20305 . 1 .0 37 

Lengths: Left Channel 
125 116 . 36 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profil e #PF#1 

Ri ght 
120 

Elev sta 

1080 . 84 19633. 5 
104 7 19769 . 5 
1047 20034 

104 5 . 5 20240. 5 
1081.5 20340 

coeff contr . 
.1 

El ev 

1074 . 13 
1047 

1044 . 61 
1049.35 

1080 

Expan . 
. 3 

********* ***** ************************* ***** ** ** ************ ******************** ********** ***** 
• E.G. El ev (ft) • 1073.93 • Element Left OB * chann e l * Right OB * 
• vel Head (ft) 1.97 • Wt. n-val . 0.032 
* w. s . Elev (ft) • 1071.97 • Reach Len . (ft ) 0.10 0 . 10 0.10 
* Crit w. s. (ft) • 1060.91 • Flow Area (sq ft ) *15022.46 
• E. G. slope (ft/ ft) *0.000919 * Area (sq ft) *15022.46 
* Q Total (cfs) " 169000 .00 * Flow (cfs) *169000.00 
* Top width (ft) 656.45 * Top width (ft) 656.45 

ve l Total (ft/ s) 11.25 * Avg . vel. (ft/ s) 11. 25 
• Max chl Dpth (ft) 27 . 37 * Hydr. Depth (ft ) 22 . 88 
* conv . Total (cfs) *5575129.0 * conv . (cfs) *5575 129.0 
* Length Wt d. (ft) 0.10 • wet t ed Per. (ft) 664.87 
* Mi n ch El (ft) • 1044.60 • shear ( l b/ sq ft ) 1. 30 
* Alpha 1. 00 * Stream Power (l b/ ft s) * 14. 58 
* Fr ct:n Loss (ft:) * cum volume (acre - ft) • 9444.51 *34955.76 • 3146.12 
* C & E LOSS (ft) * Cum SA (acres) 0 2200.43 ° 3215.02 * 1050.09 ° 
************************************************** *** ***************************** ************* 
Note: Multipl e criti cal depths were fou nd at t hi s l ocat ion . The criti cal depth with the l owest, vali d, 

energy was used. 

CROSS SECTION OUTPUT Profile #PF#2 
**********************1<* ** ***** ******-R:********************************************************* 
• E. G. El ev (ft:) • 1073.94 * Element Left OB * c han ne 1 
* ve l Head (ft) 1.96 * Wt: . n-val. 0.032 

* Rig ht OB * 

• w. s . Elev (ft:) * 1071 . 98 * Reach Len. (ft) 0.10 0.10 0.10 
• crit: w.s. (ft:) * 1060 . 91 • Fl ow Area ( sq ft ) *15027.91 
• E.G. s l ope (ft/ ft) *0.000918 *Area (sq ft) *15027.91 
• Q Total (cfs) *169000.00 * Flow (cfs) *169000 . 00 
* Top width ( ft ) 656 . 35 • Top wi dth ( f t) 656 . 35 

vel Total (ft/ s) 11 .25 • Avg . vel. (ft/ s) 11 . 25 
* Max Chl Dpth (ft) 27.38 * Hydr . Depth (ft) 22.90 
* Conv . Total (cfs) *5578780 . 0 • conv. ( cfs ) *5578780 . 0 
* Length wt:d. (ft) 0. 10 • wet:t:ed Pe r . (ft) 664.82 
* Min ch El ( f t) * 1044 . 60 • shear (l b/ sq ft) 1. 30 
• Al pha 1.00 • Stream Power ( lb/ ft s) * 14.56 
• Frctn Loss (ft ) • cum volume (acre-ft) * 1422 . 13 *35938.31 355.97 
* C & E LOSS (ft) 0 ° Cum SA (ac res) 0 221.84 * 3220 . 63 77.43 
********1t**************************** ************************ ********************************** 
Note : Multiple criti cal depths were found at th i s location. The criti cal depth with the l owest:, vali d, 

energy was used. 

BRIDGE 

RIVER: 1 
REACH : 1 

INPUT 

RS: 213 . 745 

Description: 7th Street Bridge 
Distance fr om upstream xs = 
De ck/ Roadway width 

.1 
115 . 36 

2 . 6 
coordinates 

weir Coeffi cient 
Upstream Deck/ Roadway 

num= 8 
St a Hi Cord Lo Cord st a Hi cord Lo cord sta Hi cord Lo cord 

********************* ************* ********** *********** ***************** 
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19633.41080.841074 . 1319633.51080 . 841074 . 13 
19899 1085.96 1079 . 23 20039 1085 . 95 1079.2 
20305 1081.53 1074.82 20305.2 1081.5 1074.82 

ouplicateEffective 
19764 1084. 56 1077.81 
20174 1084.45 1077.7 

Upstream Br i dge cross section Data 
Station Elevation oa ta num= 28 

sta Elev Sta Elev Sta El ev sta Elev Sta Elev 
******************************************************************************** 

18435 1076 19470 1076 19600 1080 
19633.6 1073.5 19636 . 5 1073 .5 19709 1048 .55 
19834. 5 1047.15 19899 1046.6 19904 1046.6 

20039 1044.6 20104 1045 20169 1045.5 
20302 1073.8 20305 1073.8 20305.1 1074.8 
20490 1076 20925 1075 21465 1076 

Manning's n values num= 
sta n val Sta n val Sta n val 

************************************************ 
18435 .037 19633. 

Bank Sta: Left Rig ht 
19633 . 5 20305.1 

I neffective Fl ow num= 
Sta L Sta R El ev 
18435 19633 . 5 1074 .13 

20305 . 1 21465 1074 . 8 

.032 20305 . 1 

Coeff Contr. 
.1 

Permanent 
F 
F 

oownst ream Deck/Roadway Coordinates 
num= 8 

.037 

Ex pan . 
. 3 

19633.4 1080.84 19633. 5 
19764 1047 19769. 5 
19959 1047 20034 
20174 1045.5 20240.5 

20305.2 1081. 5 20340 

Sta Hi cord La cord Sta Hi cord La Cord sta Hi cord La Cord 
* ** ** * ** * * ****** * * * * * * * *** * * ********** * ****** * * * * * * * * ** * * * * * * * * ********* 

19633.4 1080.84 1074.13 19633 . 5 1080.84 1074 . 13 
19899 1085.96 1079.23 20039 1085 .95 1079 . 2 
20305 1081.53 1074.82 20305.2 1081.5 1074.82 

Downstream Bridge Cross section Data 
Station Elevation Data num= 28 

19764 1084 . 56 1077.81 
20174 1084.45 1077 . 7 

1074.13 
1047 

1044.61 
1049.35 

1080 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

18435 1076 19470 1076 19600 1080 
19633.6 1073. 5 19636 . 5 1073.5 19709 1048.55 
19834.5 1047.15 19899 1046 .6 19904 1046.6 

20039 1044.6 20104 1045 20169 1045 .5 
20302 1073.8 20305 1073.8 20305 .1 1074.8 
20490 1076 20925 1075 21465 1076 

Mann ing's n values 
Sta n val 

num= 
Sta n val sta n val 

************************************************ 
18435 .037 19633.5 

Bank sta : Left Right 
19633.5 20305.1 

Ineffective Flow num= 
Sta L Sta R El ev 
18435 19633.5 1074.13 

20305.1 21465 1074.8 

. 032 20305.1 

Coeff contr. 
.1 

Permanent 
F 
F 

. 037 

Ex pan. 
. 3 

19633.4 1080 . 84 19633 . 5 1074.13 
19764 1047 19769. 5 1047 
19959 1047 20034 1044.61 
20174 1045 . 5 20240 . 5 1049.35 

20305.2 1081. 5 20340 1080 

Upstream Embankment side slope 
Downst ream Embankment side s l ope 
Maximum allowab l e submergence for weir 
Elevation at which we ir flow begins 
Energy head used in spillway design 
Spill way height used in design 

horiz. to 1.0 vertical 
horiz. to 1.0 vertical 

We1r crest shape 

Number of Piers 

Pier Data 
Pier Station 
Upstream 

width 

upstream= 19766.5 
num= 2 

El ev widt h El ev 
******************************** 

Downstream 
width 

1047 
num= 

El ev 

5 1077 . 88 
2 

width El ev 
******************************** 

1047 5 1077.88 

Pier Data 
Pier Stat i on 
upstream 

upstream= 19901. 5 
num= 2 

width El ev width El ev 
******************************** 

1046.6 1079.2 
Downstream num= 2 

widt h El ev wi dth El ev 
* * * * * * ***** ** * * * ***** * * **** **** * 

1046.6 1079.2 

Pier Data 
Pier Station Upstream= 20036.5 
Upstream num= 2 

width El ev wi dth El ev 
******************************** 

1044.6 1079.2 
Downstream num= 2 

wi dth El ev width El ev 
******************************** 

1044.6 1079.2 

Pie r Data 
Pier Station Upstream= 20171 . 5 
Upstream num= 2 

width El ev width El ev 
******************************** 

flow= .95 

Broad Crested 

Downstream= 19766. 5 

Downstream= 19901. 5 

Downst ream= 20036.5 

Downstream= 20171.5 
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• 

• 

• 

1045 . 5 1077 . 7 
Downst ream num= 2 

wi dth El ev width El ev 
* ** ***** ************* * ** ******** 

1045 . 5 1077 .7 

Number of Br idge coe ffi c i ent set s 1 

Low Fl ow Methods and Data 
Energy 
Momentum 
Yarnell 

se 1 ected Low Fl ow Methods 

Hi gh Fl ow Meth od 
Energy onl y 

Additiona l Bridge Parameters 

Cd 1. 2 
KVal 1.05 

Hi ghes t Energy Answer 

Add Fricti on compone nt t:o Moment:um 
Add wei ght: component: t:o Moment:um 

ou pl i ca t eEffect i ve 

cl ass B fl ow cr i ti cal depth comput:at:ions use crit:i cal dept:h 
i ns ide t:h e br i dge a t: t:he upst:ream end 

Cr it:e ria t:o check for p ressure f l ow ~ Upst:ream energy grade line 

BRIDGE OUTPUT Profi 1 e # PF#1 
*******************1<**********************************'~<*******'"***1t**** * *** *** ******* ******"'* 
* E.G . US . ( ft: ) 1073 . 93 * El ement: *In s i de BR US *In s i de BR DS * 
* W. S. US. ( ft ) 1071 .97 * E.G. El ev ( ft ) 1073.86 1073.68 

Q Tota l (c f s ) 169000.00 • W. S. El ev ( ft ) 1071. 70 1071 . 48 
• Q Br i dg e (cf s) 169000.00 • crit w. s . (ft ) 1061. 26 1061. 26 
* Q wei r (cfs ) * Max c hl Dpth ( ft ) 27. 10 26.88 
• wei r St a Lft ( f t) • vel Tot a l ( ft / s) 11.80 11 . 91 
*Wei r St a Rg t ( ft ) * Flow Area (sq ft ) 14327.87 14190 . 25 
* wei r s ubmerg • Froude # c hl 0. 44 0 . 44 
* Weir Max Depth ( f t) * Specif Force (cu ft ) 236120.50 233627.70 
* Min El we ir Fl ow (ft ) 1075.01 * Hydr Dept h ( f t) 22.56 22.39 
* Min El Pr s ( f t ) 1079 .2 3 * W. P. Total ( f t) 849 . 45 846 . 46 
• Del ta EG (ft ) 0.26 • Conv . Total (c f s) 4375788 . 0 4316097.0 
* Del t a ws (ft) 0 . 31 *Top Wi dth (ft ) 634.96 633.79 
* BR Ope n Area (sq f t) 182 11 .62 • Frctn Loss ( f t) 

BR Ope n Vel ( f t / S) 11 . 91 * C & E LOSS ( f t) 
• Coef of Q • s hear Total ( lb/ s q ft ) • 1. 57 1. 60 
• Br sel Method Moment:um • Powe r Tot:al ( l b/ ft s) 18.53 19. 11 • 
*****************"'********* ****************************** ************************************ 
Not e: Mu lt:ipl e criti cal depths were f ound a t thi s l ocati on. 

energy was used. 
depth s f oun d t:hi s loca tion . Note : Mult1 pl e c rit:i cal were a t 

energy was us ed. 

BRIDGE OUTPUT Profile #P F#2 

* E.G. us . ( ft ) 1073.94 • El ement 
* W.S. US. ( ft ) 1071. 98 * E. G. El ev ( ft ) 
• Q Tot a l (c f s) 169000 . 00 * w. s . El ev ( ft ) 
• Q Bri dge (cfs) 169000 . 00 * crit: w. s. ( ft ) 
• Q wei r (cfs) * Max c hl Dpth ( ft ) 
* wei r s t a Lft ( ft ) • vel Total ( ft / s) 
* wei r s ta Rgt ( ft: ) • Fl ow Area (sq ft ) 
• we i r su bmerg • Froude # ch l 
* weir ~1ax Depth ( ft ) • Speci f Force (cu f t ) 
* Min El weir Fl ow ( ft: ) 1081. 09 * Hydr Depth ( ft ) 
* Min El Pr s (ft ) 1079 . 23 * W.P. Total ( ft ) 
• Delta EG (ft ) 0 . 26 * conv . Total ( c f s) 
* Delta ws (ft ) 0. 31 * Top width ( ft ) 
* BR Open Area (sq ft ) 18185.24 • Frctn Loss (ft ) 

BR Ope n Ve l ( ft / s) 11 .90 * C & E LOSS ( ft ) 

The cri t i cal 

The crit:ica l 

*In s i de BR us 
1073 . 86 
1071.70 
1061. 26 

27. 10 
11 . 79 

14333. 29 
0 . 44 

2362 19 . 40 
22.57 

849.5 7 
4378146 . 0 

63 5. 01 

dept:h with the l owes t , 

depth with the l owest, 

*I ns ide BR DS * 
1073.69 
1071. 49 
1061. 26 

26.89 
11 .90 

14195 . 82 
0 . 44 

23 3727 . 90 
22.40 

846. 58 
4318510.0 

633 . 84 

* coe f of Q • s hear Tot a l ( lb/ s q f t) * 1. 57 1. 60 
• Br se l Method Mome ntum * Power Tot a l ( lb/ ft s) 18 . 50 19. 09 
******* * ********* **************************** * ***'~>* *** ** * * * ************* ********* * ** * ******** 

valid , 

vali d , 

Note : Multipl e criti cal depths we r e f ound a t thi s l ocation . Th e criti cal dept h with the l owest: , valid, 
energy was used . 
Mult1 pl e cri ti ca l depths were fou nd a t thi s l ocati on . The cr i t i ca l dept h with t he l owes t, vali d , 
ene r gy was used . 

Not:e : 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Descripti on : 213.74 

RS : 213.74 

St ati on El evati on Data num~ 28 
St:a El ev St a El ev Sta El ev St a El ev Sta El ev 

******************************************* ************************************* 
1843 5 

19633.6 
19834.5 

20039 
20302 
20490 

1076 
1073. 5 

1047. 15 
1044 .6 
107 3 . 8 

1076 

19470 
1963 6. 5 

19899 
20104 
20305 
20925 

Manning 's n values 

1076 19600 1080 19633.4 
1073.5 19709 1048 .5 5 19764 
1046 . 6 19904 1046 . 6 199 59 

1045 20169 1045. 5 20174 
1073 . 8 20305. 1 1074 . 8 20305. 2 

1075 21465 1076 

num= 
St a n va l St a n val sta n val 

18435 .037 19633 . 5 

Bank s t:a: Left: Right 
19633 . 5 20305 . 1 

I neffective Fl ow num~ 
St a L St a R El ev 
18435 19633 .5 1074 . 13 

20305. 1 21465 1074.8 

.032 20305. 1 .037 

Le ngths: Left chan ne l 
391 373.47 

Permanent 
F 
F 

1080 . 84 19633 . 5 
1047 19769 . 5 
1047 20034 

1045 . 5 20240. 5 
1081. 5 20340 

Coeff Cant r . 
. 1 
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1074. 13 
1047 

1044 . 61 
1049 .35 

1080 

Expan. 
. 3 



CROSS SECTION OUTPUT Profi 1 e #PF#1 
Dupli cateEffecti ve 

E. G. Elev ( ft) • 1073.68 Element Left OB • Channel *Right OB * 
*vel Head ( ft ) 2.02 * wt. n-val. 0.032 

w.s . Elev (ft ) • 1071.66 *Reach Len . ( ft) 391.00 373.47 361.00 
* Crit w.s. ( ft) • 1060.91 * Fl ow Area (sq ft ) *14818 . 63 
* E.G. s lope ( ft / ft ) *0.000958 *Area (sq ft ) *14818.63 
• Q Total (cf s) • 169000.00 * Flow (cfs) *169000 . 00 
• Top wi dth ( ft ) 654 . 76 * Top width ( ft) 654 . 76 

ve l Total (ft/s) 11.40 • Avg. ve l . (ft /s) 11 .40 
* Max ch l opth ( ft) 27 . 06 * Hydr. Depth (ft ) 22 . 63 
* conv. Total (cfs) •5459470.0 • Conv. (cfs) *5459470 . 0 
* Length Wtd. ( ft ) 373.47 * wetted Per. (ft) 663 . 07 
* Min ch El (ft ) * 1044.60 * s hear (1 b/sq ft) 1. 34 
*Alpha 1.00 • St r eam Power (lb/f t s) * 15.25 
* Frctn Loss (ft) 0.52 *Cum volume (acre-ft) • 9444.51 *34917.66 * 3146.12 
• c & E Loss (ft) 0 . 17 *cum SA (acres) * 2200.43 • 3213.32 10 50.09 
*********************************************************************************************** 

war ning : The ve loc ity head has changed by more than 0.5 ft (0 . 15 m). Thi s may indicate the need fo r 
add itional cross section s . 

warning : The conveyance rat i o ( up stream conveyance di vided by downstream conveyance) is 1 ess th an 
0.7 or greater than 1.4. Thi s may indi cate the need for addi tional cross secti ons. 

Note: Multiple critical dept hs were foun d at this l ocation. The criti cal depth wi th th e l owest , vali d, 
energy was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

* E.G . Elev ( ft ) * 1073.69 * El ement Le ft OB * Channel * Right OB * 
*vel Head (ft) 2.02 * Wt. n-val. 0 . 032 
* W. S . Elev ( ft ) * 1071.67 *Reach Len. ( ft) 391.00 373.47 361.00 
* Crit W.S . ( ft ) * 1060.91 *Fl ow Area (sq ft) *14824.30 
* E.G. s l ope ( ft / ft ) *0 .000957 • Area (sq ft) *14824 . 30 
* Q Total (cfs) *169000.00 • Flow (cfs) *169000.00 
* Top width (ft) 654 . 73 * Top width (ft ) 654 . 73 

vel Total (ft/s) 11 . 40 * Avg . vel . ( ft /s) 11 . 40 
* Max ch l Dpth ( ft ) 27 . 07 * Hydr. oepth ( ft ) 22.64 
* Conv . Total (c f s) *5462967 . 0 * conv . (c f s) *5462967.0 
* Length wtd. ( ft ) 373 . 47 *wett ed Per . (ft) 663 .07 
* Min ch El ( ft ) * 1044 .60 * s hear (1 b/sq ft ) 1. 34 
*Al pha 1.00 *Stream Power ( lb/ ft s) * 15.23 
* Frctn Loss ( ft ) 0 . 52 Cum volume (ac r e- ft ) 1422 .13 *3 5900 . 20 355 . 97 
* C & E LOSS ( ft ) 0.17 Cum SA (ac res) 22 1. 84 * 32 18.93 77.43 
*********************************************************************************************** 

warning: The velocity head has changed by more th an 0.5 ft (0. 15 m). Thi s may indicate the need for 
add itional cross sections. 

warn in g: The conveyance ratio ( upstream co nveyance di vi ded by downstream conveyance) i s l ess than 
0. 7 o r greater th a n 1. 4 . Thi s may indi cate th e need for addit i on a 1 cross s ections . 
Mu l t ipl e critical de pths were found a t this l ocation . The cri ti cal depth with the l owes t, valid, 
energy was used . 

Note : 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descripti on : 213.66 
Station El evation Data 

sta El ev sta 

RS: 213.66 

num= 
El ev 

96 
s t a Elev Sta El ev sta El ev 

******************************************************************************** 
17026 . 7 1076.4 17035.9 1076.4 17047 1076 . 4 1705 7 . 3 
17306 . 5 1077.8 17311.3 1077.7 17325 .2 1077 . 3 17326. 2 
17442 . 9 1076.7 17474.5 1076.6 17571 1076 17573.6 

17610 1076. 1 17705. 1 1075 17741. 5 1075. 1 17947.8 
18038 . 8 1075 . 4 18185.8 1075 . 6 18234.4 1076.1 18300.9 

184 14 1075.5 18414.6 1075 . 5 18415.1 1075.5 184 15.7 
18455.1 1075.4 18472.5 1073 . 3 18527.9 1073.3 18683 
18832.1 1073.3 18873.8 1073 . 2 18878. 4 1072.9 18881. 8 
18901.3 1075.2 19033.1 1075.2 19131.6 1074.9 19140 . 9 
19235.1 1073.7 19291.4 1073 . 4 19291.9 1073 .4 19292.2 
19418.5 1069.7 19442.4 1069. 3 19496.9 1070 19532 .6 

1954 3 1070.6 19572.3 1071.8 19605 . 3 1068.7 19616. 1 
19633.2 1073.3 19663. 1 1073.7 19675.2 1073.6 19689.7 
19750 . 4 1047.6 20010.7 1047.7 20194.9 1047.9 20235 
20270.2 1073 . 7 20288 . 3 1076.6 20297.7 1078.3 20387.2 
20457 .1 1078 . 5 20464 . 9 1076.1 20469.4 1075 . 3 20825 . 5 
20828 .8 1074.4 20830 . 9 1074.4 20837.2 1074.9 20839.2 
20871 . 4 1074 . 9 20872 . 6 1074 . 6 20872.8 1074.7 20900 . 8 
20908.4 1073.9 20912 . 4 1073 .9 20915.4 1074 20927 
20999.4 1077.6 

Manning ' s n values num= 
sta n val Sta n val Sta n val 

***************************************1::******** 
17026 .7 . 037 19675.2 

Bank sta: Left Right 
19675 . 2 20297.7 

r neffecti ve Flow num= 
Sta L Sta R El ev 

17026.7 19675.2 1078 . 5 
20297.7 20999.4 1078.5 

. 032 20297.7 .037 

Lengths: Left Channel 
490 491.08 

Permanen t 
F 
F 

CROSS SECTION OUTPUT Prof i 1 e #P F#1 

Right 
495 

1076 . 5 17212 . 3 
1077.3 17343 . 4 

1076 17595 . 6 
1075.4 17953. 1 
1076.4 18318.8 
1075 .5 18448 . 6 

1073 18718.7 
1072.9 18892.6 
1074.8 1915 7. 1 
1073.4 19391.8 
1070 .6 19537.6 
1068.2 19621. 3 
1068.5 19748.8 
1062.5 20260.3 
1078.5 20416.3 
1074 . 4 20828.5 
1074.9 20870 . 3 
1074 .1 20901. 5 
1075 . 1 20951.2 

coeff contr. 
.1 

1077 . 3 
1077 .3 
1076 . 1 
1075 . 5 
1076. 5 
1075.8 

1073 
1074.2 
1074.8 
1069.9 
1070.2 
1069.8 
1047.6 
1071. 7 
1078. 5 
1074.4 
1074.9 

1074 
1077. 5 

Expan . 
. 3 

************************************************************************************1::********** 
* E.G. Elev ( ft ) • 1072 . 99 * El ement Left OB * Chann e l * Right OB • 
*vel Head ( ft) 3.73 Wt. n-val. 0 . 032 
* w.s . Elev (ft) • 1069.25 • Reach Len. ( ft ) 490.00 491.08 495.00 
* Crit w.s . ( ft) • 1063.62 * Fl ow Area (sq ft ) *10898.94 
* E.G. Slope (ft/ft) *0.002 199 *Area (sq ft ) 12.11 *10898.94 
• Q Total (cfs) *169000.00 * Fl ow (c f s) *169000.00 
* Top wi dth ( ft ) 586. 13 Top width ( ft) 20.11 566.02 

vel Tot a l ( ft / s) 15.51 • Avg . vel. ( ft / s ) 15.51 
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• 

• 

• 

DuplicateEffective 
* Max Chl Dpth ( ft ) 21.65 * Hydr . Depth ( ft ) * * 19.26 
• conv . Total (cfs) *3604114 . 0 • Conv . (cfs ) *3604114 . 0 
• Length wtd. (ft) 491.08 • wetted Per. ( ft) 573 .50 
• Minch El (ft) • 1047.60 • Shear (lb/ sq ft) 2.61 
• Alpha 1.00 • Stream Power ( lb/ ft s) • 40.45 
• Frctn Loss (ft) 0 . 98 • Cum Vo lume (ac re-ft) • 9444 . 45 *34807.41 • 3146 . 12 
• c & E Loss ( ft ) 0.39 • cum SA (acres) • 2200.34 • 3208.09 • 10 50 . 09 
******* ******************************* ******1t********** **** ** **** ****** ************************ 

warning: 
warnin g: 

Di vided flow computed for thi s cross-sect ion . 
The velocity head has changed by more than 0.5 ft (0.15 m). Thi s may indi cate the need for 
additional cross sections. 

warning: The energy loss was greater tha n 1.0 ft (0.3 m). between the current and previous cross 
section. Th i s may indi ci,lte the need for add itional cross secti ons . 
Multiple criti cal depths were found at this l ocation . The critical depth with the lowest, valid , 
water surface was used. 

Note: 

CROSS SECTION OUTPUT Profi l e #PF#2 
********************************************* ****** ** ***************%*********** **** *********** 
* E.G . Elev (ft) * 1073 .00 * Element Left OB * Channel * Ri ght OB * 
• vel Head (ft) 3.73 • wt. n-val. 0.032 
• w.s. Elev (ft) • 1069.27 • Reach Len. (ft) 490.00 491.08 495 . 00 
• crit w.s. (ft) • 1063.62 • Flow Area ( sq ft ) *10906.67 
• E.G. slope (ft/ ft) *0 . 002194 • Area (sq ft) *10906 . 67 
• Q Total (cfs) *169000.00 • Flow (cfs) *169000.00 
• Top width (ft) 565.99 • Top width (ft) 565.99 

Vel Total (ft/ s) 15 . 50 • Avg. vel . (ft/ s) 15 .50 
• Max chl Dpth (ft) 21.67 • Hydr . Depth (ft) 19 .27 
• Conv . Total (c f s) *3608339.0 • Conv. (cfs ) *3608339.0 
• Length Wtd. (ft) 491.08 • wetted Per. ( ft ) 573.51 
• Minch El (ft) • 1047.60 • shea r (lb/ sq ft ) 2 .60 
• Alpha 1.00 • Stream Power ( lb/ ft s) • 40.36 
• Frctn Loss (ft) 0 . 98 * cum volume (acre- ft ) • 1422 . 13 *35789 . 89 355.97 
* C & E LOSS ( f t) 0 . 39 * Cum SA (acres) 221.84 * 3213.70 77 . 43 
********************* ******************'k*************************************** *********** ***** 
wa r ning: 

warning: 

The vel ocity head has changed by mo r e than 0. 5 ft (0 .15 m). This may indicate the need for 
addi ti anal cross secti ons. 
The ene rgy l oss was g reate r th an 1.0 ft (0. 3 m). between th e current and previous cross 
section. Thi s may indicate the need for addi tional cross sect ions . 
Mu ltipl e critical depths were found at this l ocat ion. The criti cal depth with the lowest, valid, 
water s urf ace was used. 

Note: 

CROSS SECTION 

RIVER : 1 
REACH: 1 

I NPUT 

RS: 213 . 57 

Description: 213.57- FEMA section AF 
Stati on Elevation Data num= 96 

Sta El ev sta El ev Sta El ev sta El ev sta El ev 
********************* ****** ********************* ************* ******************* 
17508.1 1075 . 8 17669.7 1076 17677.2 1076 17679 .4 
17685. 3 1075.9 17879. 1 1077.7 17883.6 1077. 7 17891. 2 
17907.2 1077.7 18293.4 1077.1 18302.2 1077.1 18305.6 
18409 . 4 1076.8 18482 . 1 1076 18487.1 1075.3 18493 . 2 

18674 1073.2 18717 1073 18743.5 1072 . 8 18755.4 
18832 . 6 1072.6 18934.4 1072 . 7 18941.7 1072 . 7 18977 
18979.7 1068 . 7 18981. 1 1068.6 19032 . 8 1069.7 19078.3 
19190.3 1068.3 19211 .6 1068 . 4 19212 . 3 1068.4 19245 
19318.4 1068.9 19384.7 1069.1 19398.3 1068.6 19484. 5 
19542.6 1063.6 19548 1062.9 19575 1062.8 19 586 . 3 
19603.2 1064.4 19612. 3 1065.2 19617.4 1064. 5 19668. 9 
19674.3 1061. 7 19711.7 1060.1 19720 10 57 . 4 19743. 1 
20123 .9 1046 . 7 20135 . 8 1048. 3 2014 7 . 5 10 50. 1 20202.7 
20286 .6 1053 20301.2 1052.6 20302 . 5 1052 . 5 20345. 5 
20347.8 1074.6 20348 . 2 1074.6 20373.8 1075 . 7 20384 .8 
20426.7 1075.7 20435.9 1075 . 7 20452.6 1075 . 3 20481.8 
20501. 3 1076.7 20634 1076 20804.5 1073.3 20853 . 6 
20865.8 1073 . 1 20870.9 1073 20902 . 9 1071 . 5 20922 . 6 
20925.3 1075. 3 20936.8 1075.1 20950.5 1074.7 21085. 5 
21311 . 2 1074.8 

Manning's n values num= 
sta n val s t a n val Sta n val 

'~<** ** ** * ***R * ** * * * * * * *** *** ********************* 
17508 . 1 .037 19484.5 

Bank sti~4~~f~ 20~;j~~ 
I neffecti ve Fl ow num= 

Sta L Sta R El ev 
17508.1 19484.5 1077 . 7 
20373.8 21311. 2 1077 .7 

. 032 20373 . 8 .037 

Lengths: Left Channel 
650 500 . 37 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

1076 17681.9 
1077.7 17899 . 7 
1077 . 2 18335 
1074.6 18496.9 
1072 .8 18802 

1069 18979. 3 
1069 . 3 19123 .5 
1068 . 5 19287.9 
1068.5 19 514.1 
1062.5 19595.5 
1061.9 19672.3 
1047.9 20035.4 
1051. 3 20261.3 
1073.5 20347 . 7 
1075.5 20390 .6 
1075 . 4 20485.6 
1072.8 20858. 1 
107 5 . 2 20923 . 6 
1074.8 212 11.9 

coeff contr . 
.1 

1075.9 
1077 .7 
1077 . 2 
1074.6 
1072 . 6 
1068.7 

1069 
1069 

1067.2 
1063.8 
1061. 7 

1047 
10 52.3 
1074.6 
1075.6 
1075.2 
1072.8 
1075 . 4 
1075. 1 

Expan . 
. 3 

• E.G. El ev (ft) • 1071. 61 • El ement Left OB • channel • Right OB • 
• ve l Head ( ft) 2.42 • Wt. n-val . 0.032 
• w.s. Elev (ft) • 1069 .19 • Reach Len . (ft) 650.00 500 . 37 390 . 00 
• crit w.s . (ft) • 1063 .08 • Flow Area (sq ft ) *135 35.60 
• E.G. s lope ( ft / ft ) *0.001831 • Area (sq ft) 189 . 41 *13535 .60 
• Q Total (cfs) *169000 . 00 * Flow (cfs ) *169000.00 

• ~~~ ~~m ~ms) . 12rug : ~~g _ w~~i~ ~ms) 422
"
92 8iU~ 

• Max chl Dpth (ft ) 22.49 • Hydr. Depth (ft ) 15.88 
• conv. Total (cfs) *3949740.0 • co nv. (cfs) *3949740.0 
• Length Wtd . ( ft ) 500.37 • wetted Pe r. (ft ) 859.23 
• Min Ch El ( ft ) • 1046.70 • shear (l b/ sq ft ) 1. 80 
• Alpha 1.00 • Stream Power (lb/ ft s) • 22.48 
• Frctn Loss (ft ) 0 . 88 • Cum volume (acre-ft ) • 9443.32 *34669.68 • 3146 . 12 
* C & E LO SS (ft) * 0 . 13 *Cum SA (ac res) * 2197 . 85 * 3200 .10 * 1050.09 * 
*********************************************** *****R**** *R** ***************** **** ************* 
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warning: 
wa rning : 

Note: 

Divided f l ow computed for this cros s-section . 
Dupl icateEffective 

The e nergy loss was greater than 1.0 ft (0. 3 m). between the current a nd prev iou s cross 
section. Th i s may ind i cat e the need for addition a 1 cros s sections. 
Multipl e crit i cal depths were found at this location. The critical depth with the lowe s t 1 

water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
******* *********** ************************************************************** ********** ***** 
• E.G . El ev (ft) • 1071. 62 El ement Left OB * channe 1 * Rig ht OB • 

vel Head (ft) 2.42 • wt. n-val. 0 . 032 
* w.s. Elev (ft) • 1069 . 20 * Reach Len . (ft) 650.00 500.37 390.00 
• crit w. s . (ft) • 1063.08 * Flow Area (sq ft) *13548.71 
• E.G. slope (ft/ ft) *0.001827 *Area ( sq ft) *13548.71 
• Q Total ( cfs) *169000.00 * Flow (cfs) *169000 . 00 

Top width (ft) 852.16 * Top width (ft) 852 . 16 
ve l Tota l (ft/ s) 12.47 * Avg. vel. (ft/ s ) 12.47 

* Max ch l Dpth (ft) 22 . 50 * Hydr. Depth (ft) 15.90 
* conv. Total (cfs) *3953934.0 * conv. (cfs) *3953934.0 
* Length Wtd . (ft) 500.37 * wetted Per . (ft) 859.94 
• Min ch El (ft) • 1046 . 70 shear ( 1 b/ sq ft) 1. 80 

Al pha 1.00 * Stream Power (lb/ ft s) * 22. 41 
Frctn Lo s s (ft) 0.88 * c um volume (acre-ft) • 1422.13 *3565 2 .04 355.97 
C & E LOS S (ft) 0 . 13 * Cum SA (ac re s ) 221.84 * 3205 . 71 77 . 43 

**************** ************************************ ******************************************* 

wa rning : The energy l oss was g reater than 1.0 ft (0 . 3 m) . between the cu rrent a nd previous cross 
s ection . This may indicate the need fo r additional c ross s ections . 

valid, 

Note: Multipl e critical depths were found a t this loca tion . The criti cal depth with the lowest, va lid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 213 . 47 

RS: 213.47 

Station Elevation Data num= 96 
Sta Elev Sta El ev sta 

17897 1072.3 17950.9 1072 . 3 17955.5 
18179 . 1 1074.1 18193.1 1074 18207.9 
18450 . 1 1073.2 18519.9 1072.6 18592.3 
18741.5 1071.7 18784 . 9 1071.7 18805.1 
18888.4 1066.7 18938.9 1066.6 18942.7 

19008 1068.2 19008.9 1068.2 19041.7 
19058.1 1068.6 19060 . 2 1068.6 19154.7 

19289 1066 19306 . 6 1065.6 19313.9 
19420.7 1063.8 19432.7 1063. 5 19483.4 
19534.7 1062.6 19536.4 1062.5 19585 . 4 
19588.9 1061.1 19593 . 6 1060.6 19689 . 9 
19807.1 1046.8 19827 . 4 1046 . 8 19970 . 4 
20146 . 5 1045.8 20205.3 1048.7 20214 . 8 
20255.2 1063.1 20274 . 2 1072.4 20283.3 
20428 .7 1074.9 20446 . 8 1074.9 20469 . 6 
20483.2 1074.9 20484 . 1 1074.9 20486.3 
20515.7 1073.2 20526 . 3 1073.3 20537. 5 
20567.4 1075.2 20569 . 1 1075.4 20578.4 
20649.8 1074 20700.8 1074 20735.1 
20783.9 1075.1 

Manning 's n values 
Sta n val 

num= 
sta n val sta 

17897 .037 19243 . 3 . 032 20274 . 2 

Elev Sta 

1073.1 17972 . 5 
1073.9 18257.4 
1071. 7 18600.6 
1070 . 7 18823.4 
1066.6 18948 . 4 
1068 . 5 1905 7 . 6 
1068. 1 19202. "4 
1065 . 3 19357 . 8 

1062 19493.9 
1061.2 19586 . 6 
1051. 5 19699 . 6 
1046. 6 19993.9 
1049 . 3 20219.4 
1072 . 6 20341.6 
1074.9 20474.3 
1074.9 20488.6 
1073 . 5 20540 . 5 

1075 20619.2 
1074 . 2 20751.5 

n va l 

. 03 7 

Bank Sta: Left Right 
19243.3 20274.2 

Lengths: Left Channe 1 
500 493.66 

Right 
485 

Ineffect i ve Flow num= 
Sta L Sta R El ev 
17897 19243.3 1075.4 

20274 . 2 20783.9 1075 . 4 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

El ev Sta 

1074.8 18140.3 
1074 18402.2 

1071. 6 18625.8 
1069 .4 18880.6 
1066.6 18970.5 
1068. 6 19057.8 
1067.9 19243.3 
1064 . 8 19392. 5 
1061. 7 19499.6 
1061.2 19587. 5 
1050.5 19735.3 
1046 . 3 20037.8 

1049 20220.8 
1072 . 5 20362.6 
1074.9 20476.7 
1074 .7 20489.3 
1073.4 20545 
1074.5 20621.6 
1074.5 20765 . 2 

coeff Contr. 
. 1 

El ev 

1074 .1 
1073 . 7 
1071.9 

1067 
1067.2 
1068 .6 

1067 
1064.4 
1061.8 
1061.2 

1047 
1046.2 
1048.9 
1072.6 

1075 
1074 .7 
107 3.8 
1074.4 
1074.8 

Ex pan . 
. 3 

*************** ********************* *********************** ************************************ 
* E. G. Elev (ft) * 1070.60 * Element Left OB * Channel * Right DB * 

vel Head ( ft) 2.00 wt . n-val. 0 . 03 2 
w.s . Elev (ft) • 1068.60 * Reach Len. (ft) 500.00 493.66 485.00 

* Cri t w. s. (ft) • 1061.42 • Fl ow Area (sq ft) *14886. 30 
E. G. s l ope (ft/ft) *0.001694 *Area (sq ft) 342.03 *14886.30 

• Q Total (cfs) *169000 . 00 * Fl ow (cfs) *169000 . 00 
• Top width (ft) • 1424.00 * Top width (ft) 400.86 • 1023 . 14 

vel Tota l (ft/ s) 11.35 • Avg. vel. (ft/ s) 11 . 35 
• Max chl Dpth (ft) 22.80 • Hydr . Depth (ft) 14. 55 
• conv . Total (cfs) *4106424.0 • conv . (cfs) *4106424 . 0 
• Length wtd. ( f t) 493.66 • wetted Per . (ft) • 1028.11 
* Min ch El (ft) • 1045 . 80 • shear (lb/ sq ft) 1.53 
• Al pha 1.00 • Stream Power ( l b/ ft s) • 17 . 38 

Frctn Loss (ft) 0.56 * Cum volume (acre-ft) • 9439.35 *34506 . 44 * 3146 . 12 
* C & E LOSS (ft) 0. 24 * Cum SA (acres) * 2191.70 * 3189 . 33 * 1050 . 09 
***** *** ********* ***** *************** ******************* ***** ********************** ************ 

warning: 

warning: 

Note: 

The velocity head has changed by more than 0 . 5 ft (0.15 m) . This may indicate the need for 
addi ti ana 1 cross sections . 
The conveyance ratio (upstream conveyance di vided by downstream conveyance) is less than 
0 . 7 or greate r than 1 . 4. This may indicate the need for additional cross sections. 
Mu l tiple critical depths were found at this l ocation. The critical depth with the lowest , valid, 
water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*************** ****************** *** ************ *' ***************1<*************** ** ******* ***** 
* E. G. El ev (ft) 

vel Head (ft) 
w.s. Elev (ft) 
crit w.s . Cft) 

• 1070.62 
2.00 

• 1068.62 
• 1061.42 

Element 
Wt. n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 

Left OB * Channe 1 * Right OB * 
0.032 

500 . 00 493 . 66 485.00 
*14903.79 
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• 

• 

• 

DuplicateEffective 
• E.G . slope (ft/ ft) *0.001691 • Area (sq ft) • *14903 . 79 
• Q Total (cfs) *169000 . 00 • Flow (c fs ) *169000.00 
• Top width (ft) • 1023.12 • Top width ( ft) • 1023 . 12 • 

vel Total (ft/ s) 11.34 • AVg. vel . (ft/s) 11 . 34 
• Max chl Dpth ( ft ) 22.82 • Hydr. Depth (ft) 14.57 
• Conv . Total (cfs) *4110138.0 • Conv. (cf s) *4110138.0 
• Length wtd. (ft ) 493.66 • \~etted Per. ( ft ) • 1029 . 73 • 
• Min ch El (ft) • 1045.80 • Shear (l b/ sq ft ) 1. 53 
• Al pha 1. 00 • Stream Power ( l b/ft s) • 17 . 32 
• Frctn Loss ( ft ) 0.56 • cum volume (acre-ft) • 1422.13 *35488 . 63 355.97 
• c & E Loss ( f t) • 0. 24 • cum SA ( acres) • 221.84 • 3194.94 • 77.43 
***** ****1<**** *************************"'**1<**1<*************** 1t * **** ** ****** **********1r********* 

Wa rning: 

wa r ning: 

The velocity head has cha nged by more than 0.5 ft (0.15 m) . This may indicate the need for 
addition a 1 cross sections . 
The conveyance ratio (ups tream conveyance divided by downs tream conveyance) is less tha n 
0 . 7 or greater than 1.4 . Thi s may indicate the need for additiona l cross sections . 
Multiple c r itical depth s were found at this l ocation . The critical depth wi th the lowes t , valid, 
water su r face wa s used. 

Note: 

CRDSS SECTION 

RIVER: 
REACH: RS: 213. 38 

INPUT 
Description: 213 . 38 
Station El evati on Data num= 96 

sta El ev Sta El ev Sta El ev s t a El ev St a El ev 
***'k**************""*****************'*R************* ***t: **************** *** * **** * 

17634 . 6 
17893 . 9 
18197.8 
18423. 8 
18796 . 6 
19192 . 7 
19225. 5 
19346.1 
19411.2 
19530. 8 
19678.5 
19767. 8 
20311.6 
20364.3 

20473 
20535.9 
20652.6 
20831.2 
20860 . 3 
20996.7 

1070.717652.1 
1073 . 4 17976.4 
1072 . 8 18341. 3 
1070.9 18431 
1071.1 18974.7 
1068.9 19195 . 5 
1067. 5 19242. 1 
1064.6 19365.3 
1060 . 6 19452.9 
1060 . 5 19534.1 
1053 . 7 19684 . 4 
1050 . 7 19771.9 
1045 . 6 20311.7 
1052.8 20374 
1075.2 20473 . 5 

1073 205 39.6 
1074 20655.9 

1076.4 20834 
1072 . 3 20875 . 9 
1072 . 4 

1070. 7 17729. 5 
1073.1 18006 . 5 
1071. 5 18390.9 

1071 18656.8 
1070.8 19012.6 
1068 . 8 19196. 5 
1066.8 19303 . 8 
1061.2 19365.5 
1058.9 19499.7 
1060 . 4 19575 . 5 
1053.8 19732 . 6 
1050.2 19796. 5 
1045 . 4 20329.1 
1053. 5 20405.3 
1075.2 20515.6 
1072.9 20569.9 
1074 . 1 20722 . 7 
1075 .7 20842 . 3 
1072. 3 20895 . 1 

1071.2 17747 . 9 
1072. 7 18006 . 7 
1071. 3 18419 .4 
1070.5 18735 
1070.8 19073. 3 
1068. 5 19204.6 
1064.4 19303.9 
1061.2 19401. 7 
1059.7 19523 . 7 
1058.6 19625.5 
1049.4 19735.1 
1046.2 19864.4 
1049.4 20361.7 
10 54.8 20417 
1074 . 3 20532 
1072.5 20578 
1075 . 3 20793 . 4 
1072.9 20845.3 
1072.4 20963 . 7 

Manning' s n values num= 
s t a n val Sta n val Sta n val 

**************************** ***** ********** ***** 
17634.6 . 037 19346 .1 . 032 20473 .037 

Bank Sta: Left Right Lengths: Left Channel Right 
19346 . 1 20473 210 290 . 06 395 

I ne ffective Flow num= 
Sta L Sta R Elev Permanent 

17634.6 19346 . 1 1076 . 4 F 
204 73 20996 . 7 1076 . 4 F 

CROSS SECTION OUTPUT Profi l e #PF#1 

1072 . 2 17763.8 
1072.7 18008 
1070.9 18420.4 
1070.6 18756.6 
1070.8 19129.4 
1068. 3 19213.9 
1064.4 19304.2 

1061 19405 . 7 
1060.4 19526.3 
1054.419648.5 
1049.2 19761. 4 
1045.8 20277 . 6 
1051.6 20363. 3 
1056 . 5 20434.2 
1073 . 2 20533.3 
1072 . 1 20607. 5 

1076 20804 . 4 
1072 .1 20848.9 
1072.4 20982. 3 

coeff contr. 
.1 

1073.1 
1072.7 
1070.9 
1070 . 9 
1069.7 
1068 . 2 
1064.4 
1060 . 8 
1060.4 
1052.9 
1050.8 
1045 . 7 
1052 . 8 

1065 
1073 

1072 . 2 
1076.4 
1072 . 1 
1071. 9 

Expan. 
. 3 

*******1<1f1<1rt:1t1:*************************** ****** ************** ************ ** ******************** 
* E. G. Elev (ft) * 1069 . 81 * El ement Left OB * Channel * Ri ght OB * 
• vel Head (ft ) 1 . 21 • Wt . n-Val. 0.032 
• w.s. El ev ( ft ) • 1068 . 60 • Reach Len . (ft) 210 . 00 290 . 06 395.00 
• Cri t 1v.s. (ft) * 1059 .34 • Flow Area (sq ft ) *19139.19 
• E. G. s l ope ( ft/ft) *0.000809 • Area (sq ft) 395.62 *19139.19 
• Q Total (c f s) *169000.00 • Flow (cfs) *169000.00 
• Top width (ft) • 12 51.70 • Top width (ft ) 149 . 92 • 1101.78 

vel Total (ft/s) 8 . 83 • Avg . ve l . (ft/ s) 8.83 
• Max chl Dpth ( ft ) 23.20 • Hydr. Depth (ft) 17.37 
• conv. Total (cfs) *5943323 .0 • conv. (cfs) *5943323 . 0 
• Length wt d . (ft ) 290.06 • Wetted Per . (ft) • 1106.71 
• Mi n ch El (ft ) • 1045.40 • shear (lb/ sq ft) 0 . 87 
• Alpha 1.00 • stream Power (lb/ ft s) • 7 . 71 
• Frctn Loss (ft) 0.20 • cum volume (acre-ft) • 9435.12 *34313.64 * 3146.12 
• c & E Loss (ft) • 0 . 07 • cum SA (acres) • 2188 .54 • 3177 . 29 • 1050.09 • 
******* ** * * *********************1r***1t**********1t**** * ************************ * * ** ***** *** * ***** 

Note: Multiple critical depths were found at this location. The criti cal depth with the l owest, vali d, 
water surface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
**************** ** ** ************************* ********** ** **** *********** *********************** 
• E. G. Elev ( ft ) • 1069.82 • Element Left OB • chan nel • Rig ht OB • 
• vel Head ( ft ) 1.21 • Wt. n-val. 0.032 
• w.s. El ev (ft) • 1068 . 61 • Reac h Len. ( ft ) 210.00 290.06 395 . 00 
• crit w.s . ( ft ) • 1059 . 34 • Flow Area (sq f t) *19155 . 73 
• E. G. s lope ( ft/ft) •o. 000810 • Area (sq ft) *1915 5. 73 
• Q Total (cfs) *169000 . 00 • Flow (cfs) *169000.00 
• Top widt h ( ft ) • 1101.75 • Top width Cft) • 1101 . 75 

ve l Total (ft/ s) 8.82 • Avg. vel . (ft/ s) 8 . 82 
• Max chl Dpth ( ft ) 23 . 21 • Hydr . Depth (ft ) 17 . 39 
• conv. Total (c f s) *5937578.0 • Conv . (cfs) *5937578 . 0 
• Length Wtd . (ft) 290.06 • wetted Per . ( ft ) • 1110 . 71 
• Mi nch El (ft ) • 1045 . 40 • shear (lb/ sq ft ) 0.87 
• Alpha 1.00 • Stream Power (lb/ f t s) • 7.70 
• Frctn Loss (ft ) 0 . 20 • cum volume (acre-ft) • 1422.13 *35295.63 355.97 
* C & E LOSS (ft ) * 0 . 07 * Cum SA (acres) * 221.84 * 3182 . 90 * 77.43 * 
* * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
Note: Mu ltiple cri tical depths were found at this l ocat i on. The critical depth with the l owest, val i d, 
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water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

I NPUT 
Description: 213.33 

RS: 213 . 33 

Station Elevation Data num= 96 
sta sta El ev sta El ev 

17662.6 1072 . 6 17668 1072.6 17677 
17890.3 1072 17891.3 1072 17919.8 
18241.8 1071.2 18279. 3 1070.9 18302.9 
18337.3 1070. 5 18464 . 8 1070 . 6 18565.2 
18680.7 1070 . 7 18888 . 5 1070 18954. 5 
19104.2 1069 19104 . 4 1069 19107.7 
19112.4 1067.7 19123.4 1067 .3 19136. 1 
19163.9 1070.3 19173.4 1070 . 7 19184 .4 
19222.7 1066 19244 . 2 1064.1 19272. 3 
19344 .3 1063.4 19367.2 1062.3 19389 
19418.1 1060. 9 194 53. 8 1059.7 19472 . 5 
19538 .8 1058.7 19541 1058.6 19590 
19671.3 1051.4 19710. 3 1047.2 19715.9 
19759 . 3 1046.3 1976 1. 3 1046.3 19780.3 
20449.3 1048.9 20508 1066.2 205 14.9 
20662. 5 1069.4 20704 1068.4 20729. 7 
20789. 1 1069 . 5 2082 1.1 1071. 4 20854 . 7 

20896 1072. 7 20902.1 1072. 7 20919 . 8 
21012.3 1072.8 21051.5 1073 21059 .7 
21244.4 107 3. 1 

Manning ' s n values num= 

Elev Sta 

1072 . 6 17679.2 
1071.9 18055.2 
1070 . 9 18305.8 
1070.8 18644 . 2 
1069 . 6 19002.1 

1069 19109. 5 
1067.1 19144.4 
1069.5 19203.3 

1063 19328.9 
1062 19396.3 

1059.2 19476.7 
1056 . 9 19629.4 
1046.8 19755.6 
1046.2 20358.7 
1068.7 20553.2 
1068. 7 20782. 7 

1073 20856 . 9 
1072. 5 20932 . 4 

1073 21066 

Sta n val Sta n val Sta n val 

17662.6 .037 19328.9 

Ba nk Sta : Left Righ t 
19328 . 9 20514 . 9 

Ineffect i ve Fl ow num= 
Sta L Sta R Elev 

17662 . 6 19328.9 1073.1 
20640 . 2 21244 . 4 1073. 1 

. 032 20514 . 9 . 037 

Lengths : Left Channe l 
266 316.41 

Pe rmanent 
F 
F 

CROSS SECTION OUTPUT Profil e #P F#1 

Ri ght 
426 

ouplicateEffecti ve 

Elev Sta 

1072.7 17685. 5 
1071. 9 18114 .9 
1070.8 18316.6 

1071 18654 . 1 
1069 . 7 19091 . 3 
1068. 5 19112. 3 
1069.1 1914 7. 5 
1068.1 19209.7 
1063. 5 19336 . 9 
1061. 9 19416 . 7 
1057.5 195 30 . 4 
1054 . 2 19644 . 5 
1046 . 4 19757 . 3 
104 5. 4 20444. 8 
1069.1 20640. 2 
1069.1 20784. 7 
1073. 1 20859. 1 
1072.6 20967.3 
1073.1 21092.4 

Coeff Contr. 
.1 

El ev 

1072.7 
1071.9 
1070.7 

1071 
1069 

1067 .7 
1069.9 
1067.1 
1063. 4 
1061.3 
1058.7 
1053 . 7 
1046 . 3 
1048.7 
1069.7 
1069.2 
1073 . 1 
1072 . 5 

1073 

Expan. 
. 3 

************** ********** **************************** ******************************************* 
• E.G. Elev (ft) • 1069 . 53 • El ement Left OB • Cha nne l • Rig ht OB * 
* vel Head ( ft ) 0.96 • wt . n-val. 0.032 
• w.s. El ev ( ft) * 1068 . 57 • Reac h Len. (ft ) 266 .00 316.41 426. 00 
* crit w.s. ( ft ) * 1057 .70 * Flow Area (sq ft ) *21480.53 
* E.G. s lope (ft/ft ) *0.000606 • Area (sq ft) 586.65 *21480.53 
• Q Total (cfs) *169000 .00 • Flow (cfs) *169000 . 00 

1. 81 

• Top wi dth ( ft ) * 1371.95 • Top wi dth (ft) 164.87 • 1185.64 
vel Total ( ft / s) 7.87 • Avg. vel . ( ft / s) 7.87 

• Max chl opth ( ft ) 23.17 * Hydr. Depth ( ft ) 18 . 12 
• conv. Total (cfs) *6865352 . 0 * Conv. (cfs) *6865352.0 

21. 44 

• Length wtd. ( ft ) 316 . 41 • wetted Per . (ft) * 1189. 56 
* Mi n ch El (ft) * 1045.40 • s hear ( l b/ s q ft ) 0.68 
* Alpha 1. 00 • Stream Power ( l b/ ft s) * 5. 37 
* Frctn Loss (ft) 0. 19 • cum volume (acre-ft) • 9432.7 5 *34178.39 * 3146.11 
* c & E Loss (ft ) 0. 02 • cum SA (ac res) • 2187.78 • 3169.67 • 1050.00 
*********************************************** *** ********************************************* 

wa rning: oi vi ded flow computed f or this cross-section . 
Note: Multiple crit ical dept hs were f ound at this l ocation. The criti cal dept h wi t h th e l owest, vali d, 

wat er s urface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
************ * ** * ************ * *** * ************* *** * * ** ****** * * ***** * *****'**** t:*i:************** -1: * 
* E. G. El ev ( ft ) * 1069.54 * El emen t Left OB • Chan ne l * Ri ght OB * 
• vel Head ( ft ) 0.96 • Wt . n-val . 0.032 
• w. s . El ev ( ft ) * 1068.58 • Reach Len . ( ft ) 266.00 316 . 41 426.00 
• crit w. s . (ft ) * 105 7.70 * Fl ow Area (sq ft) *21497 . 32 
* E. G. Slope (ft/ ft ) *0 . 000608 *Area (sq ft) *21497.32 
* Q Tota l (cfs) *169000.00 * Flow (cfs) *169000.00 
* Top width (ft) • 1185.62 • Top width (ft) • 1185.62 

ve l Total (ft/ s) 7.86 • Avg. ve l. (ft/ s) 7.86 
* Max Ch l Dpth ( ft ) 23.18 * Hydr . Depth (ft) 18.13 
• conv . Total (c f s) *6854778.0 * conv . (c fs ) *6854778 . 0 
• Length wtd . ( ft ) 316.41 * Wetted Per. (ft) • 1194.64 
* Min Ch El ( f t) * 1045.40 * Shear ( lb/ sq ft) 0 . 68 
* Alpha 1.00 • Stream Power ( lb/ f t s) * 5.37 
* Frctn Loss ( ft ) 0.19 * cum volume (acre-ft) • 1422 . 13 *35160 . 28 355.97 
* C & E LO SS (ft) 0.02 * Cum SA (acres) 221 . 84 * 3175.28 77 . 43 
********* '~:**** * ********************** * *** * ** *'* ********** * * * *************************** ********* 

Note: Multiple critical depths were found at this location. The critical de pth wit h the lowest , vali d, 
wate r surface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 213.26 

RS: 213.26 

St ation Elevation Data num= 45 
sta El ev s t a El ev St a El ev sta El ev Sta El ev 

** ********** * * ** ***** ** * * * * ** **** ************* **** * * i:** ****** *** * * * * * ** * * * * * * * * * 
17300 

19488. 1 
19584.2 
19689 . 4 

1071.7 17670 
1078.1 19488.2 
1051.3 19586.9 
1047.3 19704.2 

1072 17850 
10 72.97 19495.2 

105 1 19589.4 
1047.2 19743 .2 

1073.6 18250 1075.5 19180 1078.2 
1069.2 19517.2 105 7.5 19564 .2 1055.45 

1051 19638.2 1048.1 19686 . 9 1047.3 
1042 . 2 19786.9 1042 .15 19789.4 1042.2 
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• 

• 

• 

19838 . 2 
19986.9 
20121.7 
20248.7 
20387.9 

1042.8 19871.7 
1042. 7 19989.4 
1043.3 20171. 2 
1042.2 20286.9 
1070 . 4 20387.9 

Manning • s n values 

1042 .9 19886 . 9 
1042.7 20038.2 

1041.05 20188.2 
1043 .4 20289.4 
1072.9 20388 

num= 

1043. 85 19889.4 
1042 . 3 20086 . 9 
1040.9 20189.4 
1043 . 4 20307 .7 

1078.19 20790 

s t a n val Sta n val Sta n Val 

17300 . 037 19488.2 

Bank sta: Left Right 
19488 . 2 20387.9 

I neffective Flow num= 
Sta L Sta R Elev 
17300 19488.2 1072.97 

20387.9 21330 1070.4 

. 032 20387.9 .037 

Lengths: Left Chann e 1 
155 152.22 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Ri ght 
155 

Du plicateEffe ctive 
1043 . 8 19938 .2 1044.1 

1042 . 85 20089.4 1042 .8 
1040 .9 20223.2 1040.4 

1044.35 20382.7 1069.6 
1078.3 21330 1075. 5 

coeff contr. 
.1 

Expan. 
. 3 

*********************************************************************************************** 
* E.G. Elev ( ft ) * 1069.32 • El ement Left OB • chann e l • Ri ght OB • 
• vel Head (ft) 1.17 • l~t. n-val. 0.032 
• w.s. Elev (ft) • 1068 . 16 • Reach Len. ( ft) 0 . 10 0 . 10 0. 10 
• Crit w. s. (ft) • 1055.61 • Flow Area (sq f t) *19493.06 
• E. G. s l ope ( ft / ft) *0.000568 • Area (sq f t) *19493.06 
• Q Tot a l (cfs) *169000.00 • Flow (cfs) *169000.00 
• Top wi dth (ft) 881.25 • Top wi dth (ft ) 881.25 

vel Total ( ft /s) 8.67 • Avg. vel . ( ft /s) 8.67 
• Max chl Dpth ( ft) 27 . 76 • Hydr. Depth (ft ) 22. 12 
• conv . Total (c fs) *7091407 . 0 • conv. (cfs) *7091407 . 0 
• Length wtd . ( ft ) 0.10 • wetted Per. (ft) 888.93 

Minch El (ft) • 1040.40 • s hear (lb/sq ft ) 0.78 
* A 1 pha 1. 00 * Stream Power (l b/ ft s) • 6. 74 
• Frctn Loss (ft) • cum vo lume (acre-ft) • 9430.96 *34029.58 • 3146 . 10 
* C & E LOSS ( ft ) * Cum SA (acres) * 2187.28 * 3162.16 * 1049 . 89 
*******1t************************************1<************************************************** 

Note: Mu ltiple critical depths were found at this l ocation. The critical depth wi t h the lowest, valid, 
energy was used . 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
* E.G. Elev (ft ) * 1069.34 * El ement Left OB * Channel * Right OB * 
• vel Head ( ft) 1 . 17 • Wt. n-val. 0.032 
• w.s. El ev ( ft ) • 1068 . 17 • Reach Len. (ft ) 0.10 0.10 0.10 
• Crit w.s. (ft) • 1055 .61 • Fl ow Area (sq ft ) *19505 . 43 
• E.G. s lope (ft / f t) *0.000567 • Area (sq ft ) *19505 . 43 
• Q Total (cfs) *169000.00 • Fl ow (cfs) *169000.00 
• Top width (ft ) 881.21 • Top widt h ( ft ) 881.21 

vel Total (ft /s) 8.66 * Avg. vel. ( ft /s ) 8.66 
• Max ch l Dpth (ft) 27 . 77 • Hydr. Depth ( ft ) 22.13 
• conv . Total (cfs) *7098897.0 • conv . (cfs) *7098897.0 
• Length wtd . ( ft ) 0.10 • wetted Pe r. ( ft) 888 . 94 
• Mi n Ch El ( ft) • 1040.40 • Shear ( lb/sq ft) 0 . 78 
• Alpha 1.00 • Stream Power ( lb/ ft s) • 6.73 
• Frctn Loss ( ft) * Cum volume (acre-ft) • 1422. 13 *35011. 36 355 . 97 
* C & E LOSS (ft) * Cum SA (acres) 221. 84 * 3167.77 77.43 
***********************************1t*********************************************************** 

Note : Multiple criti cal depths were found at this loca tion . The critical depth wit h the l owest, valid, 
energy was used. 

BRIDGE 

RIVER : 
REACH: RS: 213.255 

INPUT 
Desc ription: Central Ave nue Br idge 
Distance from upstream xs = .1 
Deck/Roadway wi dth 151.22 
weir coefficient 2. 6 
Upstream Deck/Roadway Coordina t es 

num= 11 
Sta Hi Cord Lo Cord Sta Hi cord Lo cord Sta Hi Cord Lo Cord 

* * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * ~ ~ 1t * * * 1t * * * * * * * * * * * * * * * * * * * 
19488. 1 1078. 1 1072.97 19488 . 2 1078 . 14 1072 . 97 19586.9 1078.5 1073.28 
19686 . 9 1078 . 86 1073.64 19786.9 1079. 15 1073.93 19886 . 9 1079 . 37 1074.2 
19989.4 1079.38 1074.2 20086.9 1079.13 1073.93 20188.2 1078 . 89 1073 . 7 
20286.9 1078.53 1073.32 20388 1078.19 1072. 98 

upstream Bridge Cross Secti on Data 
Station Elevation Data num= 45 

sta El ev s t a El ev Sta El ev sta El ev St a El ev 
* * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * 1t * * * * * * * * * * * * * * ** 1t 1t 1t * * * * * 1t 

17300 1071.7 17670 1072 17850 1073.6 18250 1075.5 19180 1078.2 
19488. 1 1078 .1 19488.2 1072.97 19495 . 2 1069.2 19517 .2 1057.5 19564 .2 1055 .45 
19584.2 1051.3 19586 . 9 1051 19589 .4 10 51 196 38.2 1048.1 19686.9 1047.3 
19689.4 1047.3 19704 . 2 1047. 2 19743.2 1042.2 19786.9 1042 . 15 19789. 4 104 2.2 
19838.2 1042.8 19871. 7 1042. 9 19886.9 1043.8 5 19889 . 4 1043 . 8 19938 . 2 1044 . 1 
19986.9 1042.7 19989 . 4 1042. 7 20038.2 1042. 3 20086 .9 1042.85 20089.4 1042.8 
20121.7 1043 . 3 20171.2 1041.05 20188 . 2 1040.9 20189 . 4 1040 .9 20223.2 1040.4 
20248.7 1042. 2 20286 .9 1043.4 20289.4 1043 . 4 20307 . 7 1044.3 5 20382.7 1069 . 6 
20387 . 9 1070.4 20387 . 9 1072.9 20388 1078 . 19 20790 1078.3 21330 1075.5 

Manning' s n values num= 3 
s ta n val sta n val Sta n val 

************************************************ 
17300 . 037 19488.2 . 032 20387.9 .037 

Bank sta: Left Right Coeff Contr. Expan. 
19488.2 20387.9 .1 . 3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 
17300 19488.2 1072.97 F 
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DuplicateEffective 
20387.9 21330 1070 . 4 

Downstream Deck/Roadway coord inates 
num= 11 

St a Hi Cord La Cord Sta Hi Co rd La Cord Sta Hi Cord LO Cord 
************************************************************************ 

19488. 1 1078 . 1 1072 .97 19488.2 1078.14 1072.97 19586 .9 1078 . 5 1073.28 
19686.9 1078.861073.64 19786.91079.15 1073 . 9319886.91079 . 37 1074.2 
19989.4 1079. 38 107 4. 2 20086. 9 1079.13 1073 . 93 20188. 2 1078 . 89 1073 . 7 
20286 .91078.531073.32 203881078.191072 . 98 

Downstream Bridge cross secti on Data 
Station El evation Data num= 45 

Sta El ev sta El ev Sta El ev 

17300 1071.7 17670 1072 17850 1073.6 
19488.1 1078.1 19488.2 1072.97 19495.2 1069.2 
19584.2 1051.3 19586.9 1051 19589.4 1051 
19689 . 4 1047.3 19704.2 1047.2 19743.2 1042 .2 
19838 . 2 1042.8 19871.7 1042.9 19886.9 1043 .85 
19986 .9 1042.719989.4 1042.7 20038.2 1042.3 
20121. 7 1043.3 2017 1. 2 1041.05 20188.2 1040.9 
20248 .7 1042.2 20286.9 1043 . 4 20289.4 1043.4 
20387 . 9 1070.4 20387.9 1072 . 9 20388 1078. 19 

Manning's n values num= 
sta n val sta n val sta n val 

************************************************ 
17300 . 037 19488.2 

Bank Sta: Left Right 
19488.2 20387.9 

Ineffective Fl ow num= 
Sta L Sta R El ev 
17300 19488.2 1072 . 97 

20387.9 21330 1070.4 

. 032 20387 . 9 

Coeff Contr. 
. 1 

Permanent 
F 
F 

. 037 

Expan. 
. 3 

sta El ev Sta 

18250 1075.5 19180 
195 17.2 1057 . 5 19564 . 2 
19638 . 2 1048 . 1 19686 . 9 
19786.9 1042 .15 19789 . 4 
19889.4 1043.8 19938.2 
20086 . 9 1042 . 85 20089.4 
20189 . 4 1040 . 9 20223.2 
20307.7 1044.35 20382.7 

20790 1078 . 3 21330 

El ev 

1078 . 2 
1055.45 

1047.3 
1042.2 
1044.1 
1042.8 
1040.4 
1069.6 
1075 .5 

Upst ream Emba nkment s i de slope 
Downs tream Embankment side s l ope 
Maximum allowable submergence for wei r 
El evati on at which weir flow begins 
Energy head used in spill way design 
spill way he i ght used in des i gn 

hori z. to 1.0 vertical 
hori z . to 1.0 vertical 

We1r crest shape 

Number of Piers 

Pi er Data 
Pier stat i on 
upstream 

wi dth 

Upstream=19588 . 15 
num= 2 

El ev wi dth El ev 
******************************** 

2.5 
Downstream 

wi dth 

2.5 

Pier Data 
Pier stati on 
Upstream 

wi dth 

1051 
num= 

Elev 

1051 

2.5 1073.28 
2 

wi dth El ev 

2.5 1073.28 

Upstream=19688 .15 
num= 2 

El ev Wi dth El ev 

2.5 1047.3 2.5 1073.7 
Downstream num= 2 

width El ev width El ev 

2. 5 104 7. 3 2.5 1073 . 7 

Pi er Data 
Pier Station Upstream=19788 .15 
Upstream num= 2 

wi dth El ev wi dth El ev 
******************************** 

2 . 5 1042. 15 2.5 1073 . 9 
Downstream num= 2 

wi dth El ev wi dth El ev 
******************************** 

2. 5 1042. 15 2. 5 1073.9 

Pi er Data 
Pi er Station Upstream=19888.15 
Upstream num= 2 

wi dt h El ev wi dth El ev 
******************************** 

2 . 5 1043.8 2 . 5 1074.2 
Downstream num= 2 

Wi dt h El ev wi dth El ev 
******************************** 

2. 5 1043.8 2. 5 1074.2 

Pi er Data 
Pier Stati o n 
Upst ream 

width 

Upstream=19988.15 
num= 2 

Elev wi dt h Elev 
** ** ** ********* * * ** * * * ** * *** * * * * 

2.5 1042 . 7 2.5 1074 . 2 
Downstream num= 2 

width El ev width El ev 
******** * ******* * * * * * ****** *** * * 

2 . 5 1042.7 2.5 1074 . 2 

Pier Data 
Pi er Stat i on 
Upstream 

width 

Upst ream=20088 .15 
num= 2 

El ev wi dth El ev 

flow .95 

Broad crested 

oownstream=19588 .15 

oownstream=19688 .15 

oownstream=19788 .15 

oownstream=19888 . 15 

Downstream=19988.15 

Downstream=20088 .15 
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• 

• 

• 

DuplicateEffecti ve 
'If******************** *****"k** ** * 

2.5 1042 .8 2.5 1073.9 
Downstream num= 2 

width Elev width El ev 
* * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * 

2 . 5 1042 . 8 2. 5 1073.9 

Pier Data 
Pier Station 
ups tream 

Width 

Upstream=2 0189.45 
num= 2 

El ev width El ev 

2.5 1040 . 9 2.5 1073.7 
Downst ream num= 2 

width El ev wi dth El ev 
******************************** 

2.5 1040.9 2 . 5 1073 . 7 

Upst ream=20288 . 15 
Pi er Data 
P1e r Station 
Upstream num= 2 

width El ev width El ev 

2.5 1043.4 2.5 1073.3 
Downstream num= 2 

width El ev width El ev 
* * * **** ******** * ** ~~ ~*~*******~ * 

2.5 1043.4 2 . 5 1073 . 3 

Number of Bridge Coefficient set s 1 

Low Flow Methods and Data 

Downstream=20189 .45 

Downstream=20288. 15 

Energy 
Momentum 
varnell 

Cd 1.2 
KVal 1.05 

Selected LOW Flow Methods Highes t Energy Answer 

Hig h Flow Method 
Energy On l y 

Additional Bridge Paramete rs 
Add Fr iction component to Momentum 
Add weight component to Momentum 
Class B flow critical depth computations use critical depth 

in s i de the bridge a t th e ups tream end 
Criteria to check for pres sure flow = Upstream energy grade line 

BRIDGE OUTPUT Profile #PF#1 
************************"'**********R********************************************************* 
• E.G. us . (ft) 1069.32 • Element 
* W. S . US . (ft ) 1068 . 16 * E.G. Elev (ft) 
* Q Total (cfs) 169000 . 00 • w.s. El ev (ft) 
* Q Bridge (cfs) 169000.00 • Crit w.s . (ft) 
* Q Wei r (cfs) * Max ch l Dpth ( ft) 
* weir s ta Lft (ft) • vel Total (ft/ s) 
* weir Sta Rgt (ft) * Flow Area (sq ft) 
* weir s ubme rg * Froude # chl 
* weir Max Depth (ft) * speci f Force (cu ft) 
* Min El weir Flow ( ft) 1072.98 * Hydr Depth ( ft ) 
*Min El Pr s ( ft ) 1074.20 * W.P. Total (ft) 
* Delta EG (ft) 0.19 * conv. Total ( cfs) 
* Delta ws ( ft ) 0.21 * Top wi dth (ft) 
* BR Open Area (sq ft ) 23844.87 * Frctn Loss (ft) 

*I nside BR us 
1069 . 29 
1068 . 05 
1055 .83 

27 . 65 
8. 93 

18925 . 37 
0. 34 

270196 . 80 
21.99 

1248.98 
5381226.0 

860.74 

*Inside BR OS * 
1069. 14 
1067 .88 
10 55.83 

27.48 
9 . 00 

18778 . 97 
0.34 

267354 . 20 
21.84 

1245 . 37 
5322311 . 0 

859 . 92 

BR Open Vel (ft/S) 9.00 * C & E LOSS ( ft ) 
Coef of Q * shear Total ( lb/ sq ft ) * 0.93 0 . 95 

* Br Se l Method Mome ntum * Power Total ( l b/ ft s) * 8. 33 * 8. 54 • 
******************************************************'1<******************************-1:******* 

Note: Multiple critical depth s were found a t this location. The critical depth with the l owest, valid , 
ener9y was used. 
Mult1ple critica l depths were found a t this location. The criti cal depth with the lowest , vali d, 
energy was used. 

Note: 

BRIDGE OUTPUT Profile #P F#2 

* E.G. us. (ft ) 1069.34 Element 
* W. S. US. (ft ) 1068 .17 * E. G. Elev (ft ) 
* Q Total (cfs) 169000.00 * w.s. Elev (ft ) 
* Q Bridge (cfs) 169000 .00 * c rit w.s . (ft ) 
• Q weir (cfs ) * Max chl Dpth (ft ) 
* weir Sta Lft ( ft ) * vel Total ( ft / s) 
• weir Sta Rgt (ft) * Flow Area (sq ft) 
* weir s ubme rg • Froude # chl 
* weir Max Depth (ft) • speci f Force (c u ft ) 
* Min El weir Flow (ft) 1078. 18 • Hyd r Depth (ft) 
* Min El Pr s ( ft ) 1074.20 * W.P. Total (ft) 
* Delta EG ( ft) 0.19 • conv. Total (cfs) 
• Delta ws (ft) 0.21 • Top width (ft) 
* BR Open Area (sq ft ) 23784 . 88 * Frctn Loss (ft) 

BR Open Ve l (ft/s) 8.99 * C & E LOSS (ft) 

• Inside BR us 
1069.30 
1068.07 
1055.83 

27 . 67 
8. 92 

18937 . 56 
0. 34 

270434.70 
22.00 

1249.28 
5386143 . 0 

860.81 

*Inside BR OS * 
1069.15 
1067.90 
1055 . 83 

27 . 50 
8 .99 

18791.46 
0. 34 

267595.70 
21. 85 

1245.67 
5327335 . 0 

859 . 99 

* coef of Q * s hear Total (l b/sq ft ) * 0.93 0 . 95 

:*~~.;;l.~;;~~~**************~~~;~;~~**:*~~~;~*r~;:l *Sl ~{!;*~2.*********~*~;**********~*~~*** 
Note: 

Note: 

Multiple crit i cal depths were found a t this l ocation. The criti cal depth with the lowest, valid, 
ener9y was used . 
Mult1ple critical depths were found at this l ocation. The critical depth with the l owest, valid , 
energy was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 213.25 
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oupl i cateEffecti ve 
Descript i on: 213.25 - FEMA section AE 
Station El evati on Data num= 45 

sta El ev sta El ev sta El ev Sta El ev sta El ev 
******* *** *********** *************************** ******************************** 

17300 1071.7 17670 1072 17850 1073.6 18250 1075 . 5 19180 
19488.1 1078.1 19488 . 2 1072.97 19495 . 2 1069.2 195 17.2 1057 . 5 19564.2 
19584 . 2 1051.3 19586.9 1051 19589.4 1051 19638.2 1048.1 19686.9 
19689.4 1047 . 3 19704.2 1047.2 19743.2 1042.2 19786.9 1042.15 19789.4 
19838.2 1042 . 8 1987 1. 7 1042.9 19886.9 1043.85 19889.4 1043 . 8 19938.2 
19986.9 1042.7 19989.4 1042.7 20038 . 2 1042 . 3 20086.9 1042 . 85 20089.4 
20121.7 1043. 3 20171.2 1041.05 20188. 2 1040 . 9 20189.4 1040.9 20223.2 
20248.7 1042.2 20286.9 1043.4 20289.4 1043 . 4 20307.7 1044.35 20382.7 
20387.9 1070.4 20387.9 1072.9 20388 1078 . 19 

Manning ' s n values num= 
sta n val Sta n val Sta n val 

***************** ******************** *********** 
17300 .037 19488.2 

Bank sta : Left Right 
19488 . 2 20387.9 

Ineffective Flow num= 
Sta L Sta R Elev 
17300 19488 . 2 1072 . 97 

20387.9 21330 1070.4 

.032 20387.9 .037 

Lengths : Left cha nnel 
121 123.36 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

20790 

Right 
121 

1078.3 21330 

coeff con t r. 
.1 

1078.2 
1055.45 

1047.3 
1042.2 
1044.1 
1042.8 
1040.4 
1069.6 
1075.5 

Ex pan. 
.3 

*** ************* *********** ****************** ***** ********************************************* 
* E. G. El ev (ft) * 1069.14 * El ement Left OB Channe l Right OB * 
• vel Head (ft) 1.19 * wt. n- val. 0.032 
• w. s. Elev (ft) * 1067.95 * Reach Len. (ft) 121.00 123.36 121.00 
• Crit w.s. (ft) * 1055.61 * Flow Area (sq f t) *19310.07 
• E. G. slope (ft/ft) *0.000585 • Area (sq ft) *19310.07 
* Q Total (cfs) *169000.00 * Flow (cfs) *169000.00 
• Top width (ft) 880.24 * Top Width (ft) 880.24 

vel Total (ft/ s) 8.75 * Avg. vel . (ft/ s) 8.75 
• Max Chl Dpth (ft) 27 . 55 * Hydr . Depth (ft) 21.94 
* Conv. Total (cfs) *6986536.0 * Conv. (cfs) *6986536.0 
* Length wtd . (ft) 123.36 * wetted Per. (ft) 887.84 
* Min Ch El (ft) * 1040.40 • Shear (l b/ sq ft) 0. 79 
*Alpha 1.00 • Stream Power (lb/ ft s) * 6.95 

Frctn LOSS (ft) 0.07 *Cum Volume (acre-ft) * 9430.96 *33963.70 3146 . 10 
• c & E Loss (ft) 0. 05 • cum SA (acres) * 2187.28 * 3159.16 * 1049.89 
************* *** *********************************************************************** ******** 

Note: Mu l t i pl e critical depth s were found at this location . The critical depth with the l owest, valid , 
energy was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*** ******************* ***** ************ **** ************* *** ** ****************** ***** ****** **** * 
• E. G. El ev (ft) * 1069 . 15 * Element Left OB * Channel * Right DB * 
• vel Head (ft) 1.19 • wt. n-val. 0.032 
• w. s. Elev (ft) * 1067.96 *Reach Len. (ft) 121.00 123.36 121.00 
• crit w. s. (ft) * 1055.61 • Flow Area (sq ft) *19322.76 
• E.G. slope (ft/ft ) *0.000584 * Area (sq ft) *19322.76 
• Q Total (cfs) *169000.00 * Flow (cfs) *169000 . 00 
• Top width (ft) 880.24 * Top width (ft) 880.24 

vel Total (ft/ s) 8 . 75 * Avg. vel. (ft/ s) 8.75 
* Max Chl Dpth (ft) 27.56 * Hydr. Depth ( f t) 21.95 
• conv. Total (cfs) *6994050.0 * conv. (cfs) *6994050.0 
* Length wtd . (ft) 123 . 36 * wetted Per. (ft) 887.87 
* Min ch El ( f t) * 1040 . 40 * shear (lb/ sq ft) 0. 79 
* Al pha 1.00 * Stream Power (lb/ ft s) • 6.94 
* Frctn Loss (ft) 0 . 07 *cum vol ume (acre- ft) 1422.13 *34945 . 43 355.97 
• c & E Loss (ft) 0 . 05 *cum SA (acres) 221.84 * 3164 . 77 77 . 43 
** * * * * * ** ******** * * * * ** * * * * * * *************** * * * * ************* * * * * * * * * * * * * * ** ***************** ** 

Note: Multiple critical depths were found at this l ocation. The critical depth with the l owest, vali d, 
energy was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc r iption: 213.2 1 

RS: 213.21 

R1ght Channel Bank Statlon Interpol ated 
Station El evat10n Data num= 96 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
*** ************ ****** ******** ********** ********** ******************************* 
18330.9 
18506.2 
18638.6 
18679 . 6 
18879 . 8 
19171 . 4 
19283 . 8 
19391.2 
19533 . 4 
19595.9 

19627 
20387 . 2 
20506.4 

20584 
20687 

20803.3 
20948 . 4 
20980 . 1 
21094.6 
21278.4 

1072 . 8 18364 
1072 18530.5 

1069 . 9 1864 5. 2 
1070.4 18691 
1069.1 18990 
1069.4 19189. 5 

1069 19284.7 
1068.1 1942 1. 7 

1049 19535.9 
1047.4 19611 . 2 
1045.3 19697 
1045. 1 20389.8 
1046. 3 2054 5 . 8 
1054.4 20584.6 
1065.1 20732. 3 
1066. 3 20840 
1067.8 20957.7 
1072.5 21025.3 
1072.7 21137.7 
1074. 5 

1072.8 18412.8 
1071.1 18588.6 

1070 18646.8 
1070. 2 18696. 8 
1068.8 19004.3 
1069 . 4 192 38 . 8 

1069 19384 
1067 . 9 19486 . 6 
1049 . 5 19545.6 
1046.8 19618.6 
1045.2 19802.7 
1045.1 20418.5 
1046.4 20547 
1058.9 20634.9 
1064 . 9 20749.5 
1066.3 20853 . 8 
1070. 3 20963. 6 
1072 . 2 21041.7 
1072 . 7 21224.3 

num= Manning ' s n values 
Sta n val sta n val 

3 
Sta 

1073.1 18447 . 9 
1070 18604.7 
1070 18647 

1070 . 3 18826.1 
1068 . 6 19030 . 8 
1069 . 2 19251.2 
1068 . 2 19385.3 
1066 . 6 19490 . 3 

1052 19551.4 
1046.7 19619. 1 
1045.1 20377.2 
1045.3 20484.9 
1046.4 20573 . 1 
1062.9 20654 . 9 
1065 .1 20761. 2 
1066.3 20900 . 8 
1072 . 1 20965.8 
1072 . 4 21049 
1073.6 21258 . 5 

n val 

1073 18475.1 
1069.8 18607 . 3 

1070 18648. 3 
1070.2 18853.1 

1069 19071.8 
1070 19253.8 

1068.1 19387.8 
1065.6 195 18.8 
1054.2 19576.8 
1046.6 19626.3 
1044.9 20380.6 
1046 . 3 20500.9 

1046 20581 
1064.2 20663 

1066 20787 . 8 
1066 . 8 20929 . 7 
1071 . 9 20972 . 5 
1072.4 21083 
1074.2 21274 .1 
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1072.3 
1070 
1070 

1069.7 
1069. 5 

1070 
1068 . 1 
1054 . 9 
1051.8 
104 5. 5 

1045 
1046 . 4 

1046 
1064.8 
1066.2 
1067 . 2 
1072 . 2 
1072 . 6 
1074. 3 



• 

• 

• 

18330.9 . 037 19490.3 

Bank Sta: Left Right 
19490.3 20418.5 

Ineffective Flow num= 
Sta L Sta R Elev 

18330 . 9 19253.8 1074 
20418.5 21278.4 1074 

.032 20418 . 5 .037 

Lengths: Left channel 
450 531.57 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
745 

DuplicateEffecti ve 

coeff contr. 
. 1 

Expan. 
. 3 

****** *********************************************** * *****'~<************* * * * ********* ********** 
• E.G. El ev (ft) • 1069.03 • Element Left DB • channe 1 
• vel Head (ft) 1.04 • lvt . n-val. 0.03 7 0.032 

* Right DB * 

• w.s. Elev ( ft) • 1067.99 • Reach Len . (ft) 450 . 00 531.57 745.00 
• crit w.s . (ft) • 1055.88 • Flow Area (sq ft) 55 . 46 *20303.46 
• E. G. s lope ( ft / ft) *0.000510 • Area ( sq ft) 55 . 46 *20303 . 46 • 4648 . 82 
• Q Total ( cfs ) *166000 . 00 • Flow (cfs) 38. 71 *165961.30 
• Top width ( ft) • 1540 . 79 • Top width ( ft) 81.99 928 . 20 

vel Total ( ft / s ) 8.15 • Avg . Vel . ( ft / s) 0.70 8.17 
• Max chl Dpth ( ft ) 23 . 09 • Hyd r . Depth (ft) 0.68 21.87 
• Conv . Total (cfs) *7351368.0 • conv . (cfs ) 1714.1 *7349654.0 

530 . 60 

• Length Wtd. (ft) 531 . 56 • wetted Per . (ft) 82 . 14 932.81 
• Minch El (ft) • 1044 . 90 • s hear ( lb/sq ft) 0.02 0.69 
• Alpha 1.00 * Stream Power (lb/ ft s) * 0 . 02 5.66 
• Frctn Loss (ft) 0.36 • cum volume (acre-ft) • 9430.88 *33907 . 61 * 3139.64 
• c & E Loss (ft) 0. 04 • cum SA (acres) 2187.17 * 3156 . 60 • 1049.15 
**************************************************** ******************************************* 

Note: Multipl e critical depth s were found a t this location. The cri t i cal depth with the lowe s t, va lid , 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
************************-it:*1>:******************************************************************1c* 
* E.G . Elev (ft) * 1069.04 * Element Left DB * Chan nel * Ri ght OB * 
• vel Head (ft) 1.04 • Wt. n-val. 0.032 
• w. s . Elev ( ft ) • 1068 . 00 • Reach Len. (ft) 450.00 531.57 745 . 00 
• Crit w.s. ( ft) • 1055 . 88 • Flow Area ( sq ft) *20315 . 02 
• E. G. s lope (ft/ ft) *0.000528 • Area (sq ft) *20315.02 
• Q Total (cfs ) *166000.00 • Flow (cfs) *166000 . 00 
• Top width (ft) 928.20 • Top width (ft) 928 . 20 

vel Total (ft/ s) 8 . 17 • Avg . vel. ( ft / s) 8.17 
* Max Chl Dpth (ft) 23 .10 * Hydr. Depth (ft) 21.89 
• Conv. Total (cfs) *7227547.0 • Conv . (cfs) *7227547.0 
* Length wtd. (ft) 531 . 57 • wetted Per. (ft) 957.91 
• Min Ch El (ft) • 1044.90 • shear (1 b/sq ft) 0. 70 
• Alpha 1. 00 • Stream Power (l b/ ft s) * 5 . 71 
• Frctn Loss (ft) 0 . 36 • cum volume (acre-ft) • 1422.13 *34889.31 355.97 
• c & E Loss ( ft) • 0 . 04 • c um SA (acres) • 221.84 • 3162 . 21 77.43 
**************************** ** ****************** *********************************************** 

Note: Mu ltipl e critical depth s were found at this l ocation . 
water surface was used. 

The critical depth with the lowest, valid, 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 213. 11 

RS : 213 .11 

Station Elevation Data num= 85 
sta El ev sta El ev sta 

17566 . 5 1070 . 1 17705 . 4 1071.3 17742.2 
17929.2 1069.8 17996.1 1072.7 18084.9 
18312. 5 1071.8 18319.5 1069.3 18320.2 
18382.1 1068.8 18390 1068.3 18395 . 2 
18480.8 1071. 2 18492.7 1070.4 18507.8 

18584 1071.9 18596.8 1072.2 18606 
18759 . 6 1071.8 18769.2 1073.7 18780 .8 
18863 . 8 1073.8 18931 . 9 1074.1 18960.3 
19047 . 7 1075 19171.5 1072.4 19275.4 

19575 1067 . 9 19589.1 1068. 3 19601.9 
19661.3 1047.6 20012 . 6 1047 . 6 20486.9 
20638.9 1086.2 20743 . 9 1086.8 20798.9 
20889.5 1087.8 20899 . 2 1087.8 20922 
21080.5 1084.4 21100 . 6 1083.3 21131.5 
21449.7 1073.9 21464 . 1 1073.6 21478.8 
21602.4 1073.9 21694.6 1073 . 6 21800 . 6 
22217 . 7 1071 22268. 3 1071.4 22474 . 2 

Manning's n values num= 3 
Sta n val sta n val sta 

El ev 

1071.6 
1073.4 
1069 . 1 
1069.2 

1070 
1072.4 
1075 . 5 
1074 .3 

1071 
1071.4 
1047.9 
1087.3 
1087. 5 

1083 
1073.9 
1072.4 
1073.6 

n val 
***** ******************* * * * * * * * * 1t*** * * ********** 

17566 . 5 .037 19606 . 1 .032 20599.1 . 037 

Bank sta: Left Right Lengths: Left channel 
19606 . 1 20599.1 425 459.38 

Ineffective Flow num= 
Sta L St a R Elev Permanent 

17566.5 18780.8 1087 . 8 F 
20599.1 22488.2 1087.8 F 

CROSS SECTION OUTPUT Profi 1 e # PF#1 

sta Elev Sta Elev 

17814.3 1070.1 17888.9 1069.6 
18245.7 1073.1 18304 . 6 1073 . 3 
18324.7 1069 . 1 18353 . 4 1069.6 
18399.3 1071.7 18472 . 2 1071.2 
18517.1 1069.2 18520.7 1069.6 
18609.2 1072.4 18753.6 1072 
18785.7 1075 18793 . 4 1074 . 4 
18976.4 1074 . 4 19015 . 9 1075 

19456 1071.1 19523 . 2 1069 . 3 
19606.1 1072.1 19616 . 1 1067.5 
20586 . 5 1081.1 20599.1 1086 

20849 1087 . 5 20878 . 6 1087 . 6 
21000.4 1087 . 3 21062 . 3 1085.9 
21372.7 1078.3 21390.1 1077.6 
21484.8 1073.8 21573.7 1073.9 
21943.2 1070.8 22180.4 1070 . 9 
22486.2 1076.3 22488 . 2 1077 

Right coeff contr. Expan . 
565 . 1 . 3 

**************************** ***** **** ************* ******** ******** ********************** ******* 
* E.G. El ev (ft) • 1068.63 • Element Left DB * channel * Ri ght OB * 
• ve l Head (ft) 1.47 • wt. n-val. 0.032 
• w.s. Elev (ft) • 1067 . 16 * Reach Len. (ft) 425 . 00 459 . 38 565.00 
• crit w.s. (ft) • 1058.35 • Flow Area (sq ft) *17066 . 41 
• E.G. slope Cft/ ft) *0 . 000913 • Area (sq ft) *17066.41 
• Q Total (cfs) *166000 . 00 • Flow (cfs) *166000 . 00 
• To~ wi dth (ft) 927.80 • Top width (ft) 927.80 

ve Total (ft/ s) 9 . 73 • Avg. vel. (ft/ s) 9.73 
• Max ch l Dpth (ft) 19.56 • Hyd r. Depth ( ft) 18.39 
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Dupl i cateEffecti ve 
• Conv. Total (cfs) *5493675 . 0 • Conv . (cfs) • *5493675 . 0 
• Length wtd. (ft ) 459 . 38 • wetted Per . (ft ) • 935 . 04 
• Min ch El (ft ) • 1047.60 • s hear ( l b/ sq ft ) 1. 04 
• Alpha 1.00 • stream Power (lb/ ft s) • 10.12 
• Frctn Loss (ft) 0 . 45 * Cum vol ume (acre - ft ) • 9430 . 60 *33679.59 • 3099.89 
* c & E Loss ( ft ) 0.01 • c um SA (acres) • 2186.74 • 3145.27 • 1044 . 62 
***************** ** ********************************** ******************************* *********** 

Note: Mul tipl e critical depth s were foun d at this locat i on . The critical dept h wi t h th e lowest, va li d , 
wate r surface was used . 

CROSS SECTION OUTPUT Profi l e #PF#2 

• E. G. Elev (ft) • 1068.63 * El ement Left DB • Channel • Ri ght DB • 
• vel Head ( ft ) 1. 47 • Wt . n-val. 0 . 032 
• w. s. Elev ( f t) • 1067.16 • Reach Len. ( ft) 425.00 459.38 565.00 
• crit w.s. ( ft ) • 10 58 . 35 • Fl ow Area (sq ft ) *17072.18 
• E.G . slope (ft/ ft) *0 . 000912 • Area (sq ft) *17072.18 
• Q Tota l (cfs) *166000.00 • Flow (cfs) *166000 . 00 
• Top width (ft) 927.79 • Top width (ft) 927 . 79 

vel Total (ft/ s) 9.72 • Avg. vel . (ft/ s) 9 . 72 
* Max Ch l Dpt h ( f t) 19.56 * Hydr. Dept h (ft) 18 .40 
• Conv . Total (c f s) *5496745.0 • conv. (cfs) *5496745.0 
• Length Wtd. ( ft ) 459 . 38 • \vetted Per. ( ft ) 935.04 
• Min ch El ( f t) • 1047.60 • s hea r (lb/ sq ft) 1.04 
• Alpha 1. 00 • Stream Power ( lb/ ft s) • 10.11 
• Frctn Loss (ft) 0.44 • c um vo lume (acre-ft) • 1422.13 *34661.19 355.97 
* C & E LO SS (ft ) 0.01 * Cum SA (acres) 221.84 * 3150.88 77.43 
**************** ****** ************************* *** ************************************ ********* 

Note: Multi ple critical depths were found at this location. The critical depth wi th the lowe s t, vali d , 
water sur f ace was us ed . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
De s cript i on: 213.03 

RS : 213.03 

St ation El evation Data num= 97 
Sta Sta El ev Sta El ev 

16056.5 1068.9 16069 . 1 1068.8 16071.5 
16409 1070 16413.8 1070 16414.4 
16550 1070.3 16603 . 1 1070 . 5 16734. 3 

16821.1 1069.8 16943. 1 1070. 1 16956.6 
17238 . 8 1069.8 17263 .2 1069 . 3 17296.6 
17576 . 5 1069.4 17728 .6 1070. 6 17908.4 
17987 . 3 1069.9 18028.7 1068. 5 18086 . 7 
18246 . 2 1068 . 5 18370 . 2 1068. 2 18382. 5 

18496 1070 . 4 18 502 . 4 1070. 5 18521.4 
18708.1 1071.2 18723 . 6 1071. 3 18831. 5 
18848 . 3 1070 . 8 18969.8 1071.4 19007 . 8 
19324.1 1073.1 19588.8 1066.9 19627.1 
19666.3 1067.8 19672.11066. 574 19703.2 
19807.6 1047.8 19807.9 1047 . 8 19808.6 
19974.6 1046.7 20168.5 1046.8 20481.5 
20551.1 1052.620591 . 831066 . 575 20595.4 
20668.5 1085. 5 20744 . 1 1085 . 4 20806.7 
20990.3 1075.5 21125.9 1073.2 21137.8 
21240.8 1071.7 21303.4 10 71. 3 21328 . 8 

21439 1071. 7 2148 1. 2 1071. 9 

Manning's n values num= 
Sta n val sta n val Sta 

El ev Sta 

1068.8 16197.1 
1070 16428.8 

1069.9 16759 
1070.5 16985 . 9 
1068.7 17461. 4 

1072 17938 . 3 
1069 .1 18107 . 5 
1068.2 18389 
1070 . 6 18643 . 8 
1070.9 18846 . 4 
1071.8 19178 . 9 

1066 19640.5 
1060 19755.3 

1047.8 19883.7 
1047. 5 20531.6 
1067.8 20639.6 
1086. 1 20879.4 
1072.9 21183.6 
1071. 1 21394.9 

n val 
********************************************** ** 

16056. 5 .037 19672 . 1 . 0322 0 591. 83 .037 

Bank Sta : Left Right Le ngths: Left c ha nn e l Rig ht 
19672. 120 591. 83 475 495 525 

I neffective Flow num= 
Sta L Sta R El ev Permanent 

16056 . 5 19178.9 1086.1 F 
20645 . 8 21481.2 1086 .1 F 

CROSS SECTION OUTPUT Profile #PF#1 

El e v Sta Elev 

1069.2 16383 . 9 1070 
1070 16501.9 1070.2 

1069 . 9 16800. 6 1069.5 
1070 . 6 17193 .9 1070.8 
1069.1 17486. 5 1069.2 
1071.6 17974.7 1070.1 
1068. 9 18113.8 1068.9 
1068.3 18394.9 1068 . 3 

1071 18700.9 1071. 3 
1070.8 18847. 1 1070.8 
107 3 . 7 19181. 7 1073.7 
1066 . 2 19662 . 1 1067.2 
1050.7 19776 . 1 1048.9 
1046 . 8 19936.5 1046.7 
1047.5 2053 6 . 3 1047.6 

1083 2064 5. 8 108 5 
1082 2093 6 . 8 1078 . 5 

1072 . 1 21221 1072 
107 1. 7 21406 . 3 1071.8 

coeff contr. Expan . 
.1 . 3 

***************** **** ***************************** *********** ********************************** 
* E.G. El e v (ft ) • 1068 . 17 * El eme nt Left OB • Channel * Right OB * 
* vel Head (ft ) 1. 60 * Wt . n-val. 0 . 03 7 0.032 
* w. s. El ev (ft ) • 1066 . 57 * Reach Len. (ft) 475.00 495.00 525.00 
• crit w. s. ( ft ) • 1058.30 • Flow Area (sq ft) 14.85 *163 76.62 
• E.G . s l ope (ft / ft) *0 . 001032 • Area (sq ft) 14.85 *16376 . 62 
• Q Total (cfs) *166000.00 * FlOW (cfs) 9 . 03 *165991. 00 
* TO~ Wi dth (ft ) 965.60 • Top width (ft ) 45.87 919.72 

ve Total ( ft /s) 10.13 • Avg. vel . (ft/ s) 0.61 10. 14 
* Max Chl Dpth ( ft) 19 . 87 • Hydr. Depth (ft) 0. 32 17 . 81 
* Conv . Total (cfs) *5 167811.0 • conv. (cfs) 281.1 *5167530. 0 
• Length Wtd . (ft) 495.00 * wetted Per. ( ft) 45.89 924 . 49 
* Min Ch El (ft) . 1046 .70 • s hear ( 1 b/sq ft) 0.02 1.14 
• Alpha 1.00 • st ream Power (l b/ ft s) . 0.01 11 .57 
* Frctn LO SS ( ft) 0.57 • cum volume (ac re-ft) • 9430.52 *33503 . 25 • 3099.89 
* C & E LOSS (ft) 0.05 • cum SA (acres) • 2186.52 • 3135.53 1044.62 
** ***** * ****'~::* ******************************************************* * *************** * ********* 

warning : Divided flow computed f or this c r oss-section. 
Note : Mu ltiple cr i ti cal depths were found at thi s location. The critical depth wi th the l owest, valid, 

water sur face was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
************************************* *************************** ****************** **** ***** ** ** 
* E.G. Elev ( ft ) 
• ve l Head (ft ) 
• w.s . Elev ( ft ) 
• Crit w. s. ( ft ) 

• 1068.17 
1. 59 

• 1066.58 
* 1058.30 

* El emen t 
• wt. n-val . 
• Reach Len. ( f t) 
• Flow Area (sq ft ) 

Left OB • Chan ne l • Right OB • 
0 . 032 

475 . 00 495.00 525.00 
*16382. 68 
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• 

• 

• 

DuplicateEffective 
* E.G. s l ope (ft/ ft) *0 . 001031 • Area (sq ft) • 0.00 *16382.68 
* Q Total ( cfs) *166000.00 • Flow (cfs) *166000.00 
* Top width (ft) 919.76 • Top width ( ft) 0 .03 919.73 

vel Total (ft / s) 10 . 13 • Avg. vel . ( ft / s) 10.13 
• Max chl Dpth ( ft ) 19.88 * Hydr. Depth (ft) 17.81 
* Conv . Total (c f s) *5170676.0 • Conv . (cfs) *5170676.0 
* Length Wtd. (ft) 495.00 * Wetted Per. ( ft ) 924.50 
* Mi n ch El (ft) • 1046.70 * s hear (l b/s q ft) 1.14 
• Alpha 1.00 * Stream Power ( lb/ ft s) • 11.55 
• Frctn Los s ( f t) 0.57 • Cum volume (acre-ft) * 1422.13 *34484.78 355 . 97 
* C & E LO SS (ft) * 0.05 * Cum SA (acres) * 221 . 84 * 3141 . 14 * 77. 43 * 
***********************1<**1c**********************1<**********1t*******************1< *1<** ********** 

Note: Multiple critica l depths were found a t this location. The critical depth with the lowes t, valid, 
water surface was used. 

CROSS SECTI ON 

RIVER: 1 
REACH: 1 

INPUT 
Description: 212.93 

RS: 212.93 

Left and Right Channel Bank Stations Inte rpol a t ed 
Station Eleva tion Data num= 93 

sta El ev sta El ev sta El ev sta 

18913 . 7 1067. 5 18940.6 1066.4 18961.6 1067 .4 18996.4 
19121.7 1070.2 19158 . 8 1070.2 19269.6 1071.2 19362.4 
19412 .2 1072. 5 19420.1 1072.9 19430 . 8 1073 .3 19436.5 

19645 1068.3 19645 . 7 1068 . 4 19645 . 9 1068.4 19653 . 4 
19690.761065 . 485 19697.4 106 3 . 6 19757.3 1046 .7 19779 . 3 

19850. 5 1046. 5 19924.2 1047 . 4 19928 . 9 1047.5 19929 . 5 
20129.7 1045.4 20271.7 1045.6 20345.4 104 5 .6 20426.9 
20489 . 8 1065 . 5 20498 . 7 1068. 1 20 501. 4 1068 20587 . 1 
20655.9 1066.4 20685.9 1065 . 7 20749.1 1064.9 20804. 3 
20872 . 4 1075 . 1 20941 1074.1 20990.9 1073 21005.7 
21079 . 7 1071.2 21083 1071.2 21113 1071.3 21246 . 3 
21261.8 1072.9 21268.5 1072.9 21332.8 1073 . 1 21571.4 
21815.9 1071.3 21853 .1 1071.3 21982 . 5 1070 . 6 22 017 . 6 

22499 1068.8 22548 .8 1068.9 22568 . 2 1068.4 22648 . 5 
23054.9 1071.1 23121.6 1072 23140 . 9 1076.4 23143 . 5 
23159 . 2 1077 23162.2 1077 . 3 23171 1077 . 8 23179.9 
23248 . 6 1089.5 23303.8 1089.6 23327.8 1082.2 23331 . 1 
23345.9 1077.9 23350.9 1077.9 23361.3 1078.1 23377 . 6 
23389 . 2 1071 23392 1071.2 23394 1070.7 

Manning • s n values num= 3 
sta n val sta n val sta n val 

18913.7 . 03 719690. 76 

Bank Sta: Left Rig ht 
19690 . 7620489. 75 

Ineffective Fl ow num= 
Sta L Sta R Elev 

18913 . 7 19673.1 1078 
20498.7 23394 1078 

.03220489 . 75 .037 

Lengths: Left Channel 

Permanent 
F 
F 

495 501.9 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
535 

El ev sta El ev 

1069.5 19034 . 7 1069.3 
1070 . 3 19381.3 1070.6 
1073. 5 19633. 3 1068.7 

1069 19673 . 1 1070. 5 
1046 . 4 19826 . 6 1046.3 
1047 . 4 19958 . 7 1045 . 5 
104 5 . 520489 . 75 1065.484 
1066.5 20637 
1071. 3 20847 
1072 . 8 21075 . 3 
107 2.7 21249. 5 
1072.7 21590. 1 
1070. 5 22314 . 9 
1068.9 22948 . 3 
1077.2 23151.2 
1081.1 23202.7 

1081 23333 . 2 
1073.6 23386.3 

Coeff Contr . 
. 1 

1066.5 
1074 . 9 
1071.3 
1072 . 8 
1072.7 

1070 
1069 . 7 
1077 . 1 
1089 . 6 
1080 . 6 
1070.8 

Expan . 
. 3 

***************************** ***** ******************************* **** ************************** 
• E. G. Elev (ft) • 1067.55 * Element Left OB • channel • Rig ht OB • 
* vel Head (ft) 2 .06 • wt. n-val. 0.032 
• w.s . Elev (ft ) • 1065 . 48 * Reach Len. (ft ) 495.00 501. 90 535.00 
* Crit w. s . (ft ) • 1058 . 04 • Flow Area (sq f t ) *14402 . 09 
• E.G. s l ope (ft /ft ) *0.001316 * Area (sq ft) *14402 . 09 
• Q Total (cfs) *166000.00 * Fl ow (cfs) *166000.00 

14 .96 

* Top wi dth (ft ) 850. 19 • Top widt h ( ft ) 798 . 99 
vel Total (ft/s) 11 .53 • Avg. ve l . (ft/s) 11 . 53 

* Max Chl Dpth ( ft ) 20.08 * Hydr. Depth (ft) 18 . 03 
• Conv. Total (c f s) *4575514.0 * Conv. (cfs) *45755 14.0 

51.20 

*Length wtd . (ft) 501 . 90 * wetted Per. (ft ) 804.77 
* Min ch El (ft) • 1045.40 • Shear (lb/ sq ft) 1.47 
• Alpha 1.00 • stream Power (lb/ ft s) • 16 . 95 
• Frctn Loss (ft ) 0 . 79 • Cum volume (acre-ft) • 9430.44 *33328.37 • 3099.80 

: .~.!. ~. ~~~~* ~!!~ * *** *** * **** *2;~2 •• :.~~~* ~:*~:~~~~2** *******:*~~~~;~r* *:* ~~~~ ; r~**:*!2!!;~!*** 
war ning : 
wa rning: 

Note: 

Di vi ded flow computed fo r this cross-section. 
The velocity head has changed by more than 0.5 ft (0 .15 m). This may indi cate the need for 
additi ona l cross sections. 
Mu ltiple critical depths were f ou nd at this location. The critical depth with the l owes t, vali d, 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 

*E . G. Elev (ft ) • 1067.55 *El ement Left OB • Channel • Ri ght OB • 
* vel Head (ft ) 2 . 06 * Wt . n- val . 0 . 032 
* w. s. Elev (ft) • 1065. 49 *Reach Len . (ft) 495 . 00 501.90 535 .00 
• crit w.s . ( ft) * 1058 . 04 • Flow Area (sq ft ) *14408.82 
• E.G. s l ope ( ft / ft ) •o. 001314 • Area (sq ft) *14408. 82 
• Q Total (cf s) *166000.00 • Flow (cfs) *166000.00 
• Top widt h ( ft ) 798 . 99 • Top width ( ft) 798.99 

vel Total (ft/ s) 11.52 • Avg. vel . ( ft / s) 11 .52 
* Max Chl Dpth ( ft ) 20 . 09 * Hydr. Depth (ft ) 18 . 03 
* Conv. Total (cf s) *4579008.0 • Conv . (cfs) *4579008 . 0 
• Length Wt d. (ft ) 501.90 • Wett ed Per. (ft ) 804 . 79 
*Min ch El (ft ) • 1045 . 40 • s hear ( lb/ s q ft ) 1. 47 
*Al ph a 1.00 • Stream Power (lb/ft s) • 16.92 
• Frctn Loss (ft) 0.79 • cum vo lume (acre-ft ) • 1422. 13 *34309.83 355.97 

:*;*~*;* ;~~~ *£!;~*** ** ********2;!2**=*~~~*~!*S:~~;;2* ***********~~;;~!**: * ~;~;;~r* ** R* R rr;.!~ vvv 
warn ing: The vel ocity head has changed by more than 0. 5 ft (0 . 15 m) . This may indicate the need for 
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add itional cross sections. 
DuplicateEffecti ve 

Note: Mu ltiple cri t i cal depth s were found at this location. 
water sur f ace was used. 

The critical depth with the lowes t , valid, 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS : 212 . 84 

De s c ri pti on: 212.84 - FEMA sect i on AD 

Left and Right channe l Bank Stations 
Interpol a ted 

Sta tion Elevation Data num= 66 
St a El ev Sta El ev Sta El ev sta El ev Sta El ev 

* * ***** * * * * * ******* * * ****** * * * * * * * * * * ** * ****************** ** * * ******** * ********* 
16284 .9 1068.4 16487.1 1068.9 16606 1069.3 16985 
17038 . 7 1071.8 17089.2 1071.1 17339 . 8 1070.2 17519.4 
17652.7 1069 17900.6 1068. 7 18109 . 2 1068.8 18133.9 
19203.8 1066 19229.6 1065. 8 192 32.1 1065.8 19238.5 
19244.8 1065 . 8 19286.8 1067 .4 19292.2 1069 . 2 19450.5 
19560.8 1067 19586 1066.9 19671.4 1066.8 19692.2 
19711 . 51063.544 1976 5. 4 104 5. 5 19772. 2 1043 . 1 19790 . 5 
20298 . 7 1043.5 20314.2 1050.220347. 251063.544 20367 . 7 
20405 . 2 1072 . 8 20416.8 1072. 7 20424.4 1072.7 20490.9 
20629.8 1070.1 20679.7 1070 . 1 20767.5 1070.4 20793 . 1 
20874.5 1068. 7 20940. 7 1070 . 4 20979. 1 1070.3 21186.4 
21449 . 2 1070.2 21488.8 1070.8 21502.4 1071 21582. 5 
21805.3 1070.7 21883 . 6 1070.5 2194 3 . 6 1070.2 22187. 5 
22398 . 2 1069 . 8 

Manning ' s n values num= 
sta n val sta n val Sta n val 

16284.9 .037 19711 . 5 

Bank Sta : Left Ri ght 
19711.520347.25 

I ne ffective Flow num= 
Sta L Sta R Elev 

16284.9 19695.5 1072.8 
20367 . 7 22398.2 1072 . 8 

.03220347. 25 .037 

Lengths : Left Channel 
56 5 538. 19 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
480 

1071 . 2 17015 . 9 
1069.1 17554. 9 

1069 1905 3.9 
1065.7 19242.2 
1067.9 19498.7 
1068.3 19695 . 5 
1043.1 19811.3 
1071.8 20367 . 9 
1070.9 20522.9 
1070. 2 20818.2 
1069. 3 21242 . 6 
1070 . 9 21684 . 9 
1070.4 22226.7 

coeff cont r . 
.1 

1071.4 
1069.1 
1067.7 
1065.7 
1067.5 
1068 . 9 
1043.2 
1071 . 8 
1069.8 
1069 .1 
1069.1 
1071.4 
1070.2 

Expan. 
. 3 

**** ***** ******** * * * * ***** * * * * * * * ** **** * ******** *********** ** ** ******* ******** *************** ** 
* E.G . El ev (ft) * 1066.65 * Element Left OB * Channel * Right OB * 
• ve l Head ( ft) 3. 11 • Wt. n-val . 0 . 032 
• w.s. El ev ( ft ) * 1063.54 * Reac h Len. (ft) 565.00 538. 19 480.00 
• crit w. s. (ft) • 10 57.57 * Fl ow Area (sq ft) *11737.26 
• E.G. slope (ft /ft) *0 . 001930 • Area (sq ft) *11737.26 
* Q Total (cfs) *166000 . 00 * Fl ow (cfs) *166000.00 
• Top width (ft) 635 . 75 • Top wi dth (ft) 635 . 75 

vel Tota l (ft/ s) 14 .14 • Avg . vel . (ft/ s) 14.14 
* Max Ch l Opth (ft) 20 . 44 * Hydr. Dept h (ft) 18.46 
• Conv . Total (cfs) *3778154.0 • Conv. (c f s) *3778154.0 
• Length Wtd. ( f t) 538.19 * wetted Per. (ft) 643 . 08 
• MinCh El (ft) * 1043. 10 * Shea r (lb/ sq f t) 2 . 20 
• Alpha 1.00 • Stream Power (lb/ ft s) * 31.11 
* Frctn Loss (ft) 0.90 • Cum vol ume (acre-ft) • 9430 .44 *33177 . 78 * 3099 . 71 
* C & E LOSS (ft) 0 . 18 * Cum SA (a cres) 2186 . 27 * 3117 .50 * 1043.99 
************************************************* ******* ***** ********************************** 
\Va rni ng: 

wa rning: 

Note: 

The vel ocity head has changed by more than 0.5 ft (0.15 m) . Thi s may indicate the need for 
additional cross sections . 
The energy l oss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 
section. Thi s may indicate t he need for additi onal cross sections. 
Multipl e critical depth s were fo und at this location . The crit i ca l depth with th e l owes t , vali d, 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
******""****""**""***************************************************************************"'*"'** 
* E. G. El ev (ft) * 1066.66 * El ement Left OB * Channel * Right OB * 
* vel Head (ft) 3.10 * IVt . n-val . 0.032 
* w.s. El ev (ft) • 1063.56 • Reach Len. ( ft) 565.00 538.19 480.00 
• crit w.s. (ft) * 1057.57 • Fl ow Area (sq ft) *11745 . 09 
• E. G. s l ope ( f t / ft) *0 . 001926 • Area (sq ft) *11745.09 
* Q Total (cfs) *166000.00 * Fl ow (cfs) *166000 . 00 
• Top width (ft) 635.75 • Top width (ft) 635.75 

vel Total (ft/ s) 14 . 13 • Avg. ve l . (ft/ s) 14.13 
• Max ch l Dpth (ft ) 20.46 • Hydr. Depth (ft ) 18.47 
* conv . Total (cfs) *3782263 . 0 • Conv. (cfs ) *3782263.0 
• Length wtd. (ft) 538.19 • wetted Per. (ft ) 643.10 
• Min ch El (ft) * 1043.10 • shear ( l b/ sq ft) 2. 20 
• Al pha 1.00 • Stream Power ( lb/ ft s) * 31.04 
* Frctn Loss (ft) 0.90 • cum volume (acre-ft) • 1422 . 13 *34159.16 355.97 
* C & E LO SS (ft) 0.18 * Cum SA (acres) 221.84 * 3123 . 11 77.43 
**"'**"'****"'"'* **********"'**"'**"'"'"'*"'*"'********* ***** "'***"'*** ***"' ***************** ***"'****"'*"'***** 

Warning: 

warning: 

Note: 

The velocity head has chang ed by more than 0 . 5 ft (0. 15 m). Th i s may indicate the need for 
add itional cross sect i ons . 
The energy loss was greater than 1.0 ft (0 . 3 m) . between the current and previous cross 
sect i on . Thi s may indicate the need for add itiona l cross secti ons. 
Multiple critical depths were found at thi s location . The critical depth with the l owest, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 212 . 74 

RS: 212.74 
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• 

• 

• 

Left and Right channel Bank Stations Interpol a ted 
station El evation Data num= 70 

sta El ev s t a El ev Sta El ev Sta 

15451.4 
15619.6 
16486.7 
17 351.4 
18021.4 
19430.3 
19504.9 
19577.2 
19709.2 
20311.1 
20400 . 7 
20612 . 1 
20802.7 
21126.4 

1067.1 15456.2 
1066.5 15997 . 3 
1067.9 16644 . 3 
1069. 8 17392 .8 
1067 . 4 18082 . 2 
1070 . 5 19440.7 
1062.5 19 514 . 1 
1066. 5 19641. 5 
1056.5 19745.4 
1046.1 20335 

1069 20436.3 
1068.9 20630.4 
1069.4 20847.1 
1069 . 4 21156 

1067. 3 15464.1 1067 . 8 15467 . 8 
1067 16142 . 7 1066 . 6 16235 

1068 . 2 16906 . 1 1067.7 17106 . 4 
1069 . 3 17578 . 5 1067.9 17799 
1066 . 6 18121. 5 1067. 1 18128.7 
1074 . 4 19464 . 5 1074.9 19479.6 
1062.519546 . 7 1062.819569.3 
1067.1 19653 . 8 1066 . 8 19678.6 
1042.1 19776 . 5 1041.9 20081 .3 
1053.3 20367 . 21063.063 20372 . 6 

1069 204 77 . 6 1068 . 5 20512 . 4 
1069.2 20677.9 1069.9 20719 . 8 
1068. 9 20916 . 2 1069.1 20977.1 
1069 . 5 2120 3 . 9 1069 . 2 21326.9 

Manning' s n va 1 ues num= 
sta n val sta n val s ta n val 

************************************************ 
15451.4 .03719690 . 61 

Bank Sta : Left Ri ght 
19690 . 61 20367.2 

Ineffective Flow num= 
Sta L Sta R Elev 

15451. 4 19678.6 1074 
20387.5 21421.2 1074 

. 032 20367. 2 .037 

Lengths : Left Channel 
296 242.17 

Permanen t 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF# l 

Ri ght 
66 

oupl icateEffective 

El ev St a Elev 

1068 . 3 15480.9 1067.9 
1067. 1 16317 . 5 1067.4 
1067.8 17312 . 1 1069.3 
1066.9 17906.3 1067 

1067 19421. 5 1067 
1075 19498.8 1064.8 
1066 19571.5 1066. 5 

1067.319690 . 611063 . 061 
1041 . 6 20297.5 1041 . 8 
1064.7 20387.5 1069 
1068 .7 20545 .9 1068.9 
1069 . 6 20764.1 1069.6 
1068.7 21027.9 1068.8 
1068 . 9 21421.2 1069 .1 

Coeff Contr . 
. 1 

Expan. 
. 3 

****** *************** ******* ** ******** **** **************** *** ************* ********************* 
• E.G. Elev (ft) • 1065.57 • El ement Left OB • channel • Right OB • 
• vel Head ( ft) 2 . 51 • wt. n-val. 0.032 
• w. s. Elev (ft) • 1063.06 • Reac h Len. (ft) 296 .00 242. 17 66.00 
• crit w. s. (ft) • 1055 . 53 • Flow Area (sq ft) *13064.60 
• E.G. s l ope (ft/ f t) *0 . 001465 • Area ( s q ft) 19.23 *13064.60 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *166000.00 
• To\' width (ft) 721.72 • Top width ( ft ) 45.13 676 . 58 

ve Total (ft/ s) 12.71 • AVg. vel. ( ft / s) 12.71 
• Max ch l Dpth (ft ) 21.46 • Hyd r. Depth (ft) 19 . 31 
• Conv. Total (cfs) *4336312.0 • Conv. (cfs) *4336312.0 
• Length wtd. (ft ) 242.17 • wetted Per . (ft ) 683 . 64 
• Mi n Ch El (ft) • 1041.60 • Shear ( l b/ sq ft) 1. 75 
• Alpha 1. 00 • Stream Power ( l b/ ft s) • 22.22 
• Frctn Loss (ft) 0.30 • cum volume (acre-ft) • 9430 . 32 *33024 . 56 • 3099.71 
* C & E LO SS (ft) * 0.11 * Cum SA (acres) * 2185.98 * 3109.39 * 1043 .99 
************** *** ********************************************* **************** ********* *** ***** 
warning: Di vided flow com\'uted fo r this cross-section. 
Note: Multiple c riti ca depths were found at this location . The critical depth wi th the l owest, valid, 

wate r surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
********* ********************************************************************* *********** ****** 
* E.G. Elev (ft) * 1065.58 * Element Left DB * Chann e l * Ri ght OB * 
• ve l Head (ft) 2.50 • Wt. n- val. 0.032 
• w.s . Elev ( ft ) * 1063.08 • Reach Len. (ft ) 296 . 00 242 . 17 66 . 00 
• Crit w.s. ( ft ) • 10 55.53 • Flow Area (sq ft ) *13074. 10 
• E.G. slope (ft / ft) *0.001462 • Area (sq ft) *13074 . 10 
• Q Total (cfs) *166000 . 00 • Fl ow (cfs) *166000 . 00 
• To\' width (ft ) 676 . 59 • Top wi dth ( ft ) 676 . 59 

ve Total (ft/ s) 12 . 70 • Avg. vel . ( ft / s) 12.70 
• Max ch l Dpth (ft ) 21.48 • Hydr. Depth (ft ) 19 . 32 
• conv. Total (cfs) *4341428.0 • Co nv . (cfs) *4341428.0 
* Length Wtd. ( ft ) 242. 17 • wetted Per. (ft ) 683 .67 
• Min ch El ( ft ) • 1041.60 • s hear ( l b/ sq ft) 1. 75 
* Alpha 1.00 * Stream Power ( lb/ ft s) • 22 . 16 
* Frctn Loss ( ft) 0.29 • cum vol ume (acre-ft ) • 1422.13 *34005 . 83 355.97 
• c & E Loss (ft) 0.11 • cum SA (ac res) 221.84 • 3115.00 77.43 
********** * * * ******** ** t: *****'k********"********** * ** ****** * ********1<********** * **** * **** * *** * *** 

Note : Multiple critical depths were found at this location. The criti cal depth with the l owest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 212.68 

RS: 212.68 

up s tream face of 7th Avenu e b r i dge 
Station Elevati on Data num= 34 

s t a El ev Sta El ev Sta El ev Sta Elev Sta 

18325 1064 . 219130 . 38 106819307 . 91 
19501.071063 . 02 319567 . 36 1037. 219595 . 08 
19703 . 33 1037.8819708. 52 1037 .8819721.94 
19811 . 58 1039.419816 . 77 1039.419829.76 
19919.83 1037. 51992 5 . 02 103 7. 519977.41 
20064.88 1037.5 20130.11063.02520137.19 
20615.57 10682064 1 .55 1067.620780 . 11 

Manning •s n values num= 3 

1072 19492 .8 1073 .0319492.89 
103 7 . 519600 . 27 1037.519645 . 74 
1039. 119780.83 103 7 . 619790.36 
1037.219839 . 72 103819878.26 
1036 . 920028.08 1038.120033.27 
1065 . 820137 . 28 1072.6620407 . 73 

106821568.17 1069.3 

sta n val s t a n val sta n val 

18325 . 03719501.07 .032 20130.1 . 03 7 

Elev 

1066.21 
1037 . 8 

1040 
10 39.3 
1038. 1 

1072 
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Bank Sta: Left Right 
oupli cateEffecti ve 

19501.07 20130.1 
Lengt hs : Left chan ne l 

1 55 154.01 
Right 

155 
Coeff Contr. Ex pan. 

.1 . 3 
Ineffecti ve Fl ow num= 

Sta L St a R Elev 
1832519492.89 1066.21 

20137.192 1568 .17 1065.8 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profil e #PF#1 
**** *** ***** ** *********************** *** ** *** ************* ****** ******************************* 

E. G. El ev (ft) • 1065 .16 • Element Le ft OB * cha nne l • Right OB • 
vel Head ( ft ) 2 .14 * Wt. n-Val . 0.032 

* w.s. Elev (ft) • 1063 . 02 * Reach Le n . (ft) 0.10 0. 10 0.10 
* Cr i t w.s . ( ft ) • 1052 . 69 * Fl ow Area (sq ft) *14139.91 

E. G. Slope (ft / ft ) *0 . 001030 • Area (sq f t ) *14139.91 
* Q Total (c f s) *166000.00 • Flow (cfs) *166000 . 00 

Top width (ft) 629 . 02 * Top width (ft ) 629.02 
ve l Total (ft/s) 11 . 74 • AVg . vel. ( ft / s ) 11.74 
Max chl Dpth ( ft ) 26 . 12 * Hydr. Depth ( f t ) 22.48 
Co nv. Tota l (cfs) *5173 112 . 0 • conv. (c f s) *5173 112.0 
Length Wt d . ( ft) 0 .10 * wetted Per . ( ft ) 639 . 38 
Mi n ch El (ft) * 1036 . 90 s hear ( l b/ sq ft) 1. 42 

• Alpha 1 . 00 stream Power ( lb/ ft s) • 16.69 
Frctn Loss (ft) 0 . 00 cum vol ume (acre-ft) * 9430 . 25 *32948 . 94 * 3099.71 
C & E LOSS (ft) 0. 03 * Cum SA (acres) * 2185.82 * 3105 . 76 1043 . 99 

***************** ** ********************************* ******************************************* 

Note : Mu l tiple crit i ca l depths were fo und a t this l ocation. The c r iti ca l depth with the l owest , vali d, 
ene rgy was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
******************** ***************************** ****** **********************"::***** ************ 
* E. G. El ev (ft) • 1065 .17 El ement Left OB Cha nnel * Right OB * 
* vel Head (ft) 2 .14 wt . n- val . 0 . 032 
* w. s. El ev ( f t) * 1063 . 04 • Reach Len. ( ft ) 0.10 0. 10 0.10 
* Cri t w. S . ( f t) * 1052 . 69 * Fl ow Area (sq ft) *14148. 66 
* E.G . Slope (ft / ft) *0 . 001028 *Area (sq ft) *14148.66 
* Q Total (cfs) *166000.00 * Flow (c f s) *166000 . 00 
* Top width (ft) 629.03 * Top width (ft ) 629 . 03 

ve l Total (ft/s) 11.73 * Avg. vel . (ft/s) 11.73 
Max chl Dpth ( ft ) 26. 14 * Hydr. Depth (ft) 22.49 
conv. Total (c f s) *5178275.0 • conv. (cfs) *5178275.0 
Le ngth Wtd . (ft ) 0. 10 *wetted Per. ( ft ) 639.4 1 
Min ch El (ft) • 1036 . 90 s hear ( lb/ s q ft ) 1.42 
Al pha 1.00 Stream Power ( l b/ ft s) * 16.66 

* Frctn Loss (ft ) * Cum volume (acre-ft ) * 1422.13 *33930.16 355.97 
C & E LOSS (ft ) *Cum SA (acres) 22 1. 84 * 3111. 37 77.43 

************************** ***** ***************** ****** ******************** ********************* 
Note: Mu ltipl e cr i ti cal depths were foun d a t thi s locat i on. The critical depth with t he l owest, valid, 

energy was used . 

BRIDGE 

RIVER: 1 
REACH: 1 

INPUT 

RS: 212.675 

Descript i on: 7th Avenu e Bridge 
oi stance f rom Ups tream XS = .1 

153 .01 
2.6 

coord ina t es 

De ck/Roadway width 
weir coefficient 
upstream Deck/ Roadway 

num= 11 
sta Hi cord Lo cord Sta Hi Cord Lo Cord sta Hi Cord Lo cord 

*************** ****** ****************************** ** ************** ***** 
18325 

19492 . 8 
19703. 34 
20033.27 

1064.2 1064 . 219130 . 38 1068 
1073.03 1073 . 0319492 . 89 1073.03 
1074.35 1067. 52 19811 . 58 1074.48 

1073 .6 1066 . 762013 7. 19 1072.66 

Upstream Br i dge cross section Data 
s t at i on El evation Da t a num= 34 

106819307 . 91 1072 1072 
1066 . 2119595 . 08 1073 . 9 1067.07 
1067 . 6419925 . 02 1074 . 24 1067.41 
1065.84 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
********************* *********** **** ********** ********************************** 

18325 1064 . 219130.38 106819307 . 91 
19501.071063 . 02 319567. 36 1037.219595 . 08 
19703.33 1037.8819708.52 1037.8819721.94 
19811. 58 1039 . 419816 . 77 1039.419829.76 
19919 . 83 10 37 . 519925 . 02 103 7.5 19977.4 1 
20064 . 88 1037 .5 20130.11063.02520137.19 
20615 . 57 106820641. 55 1067.620780 .11 

Manning ' s n val ues num= 
sta n val St a n val 

3 
s t a 

18325 . 03 719501.07 

Bank Sta: Left Right 
19501.07 20130 .1 

I neffecti ve Fl ow num= 
Sta L St a R El ev 
18325 19492.89 1066 . 21 

20137 . 1921568.17 1065.8 

.032 20130.1 

Coeff Contr. 
.1 

Permanent 
F 
F 

Downstream Deck/ Roadway coord inates 
num= 11 

1072 19492.8 
1037.519600.27 
1039.119780.83 
1037.219839.72 
1036.920028.08 
1065.820137.28 

10682 1568 . 17 

n val 

.037 

Expan . 
. 3 

1073 . 0319492.89 
1037.519645.74 
1037.619790 .36 

10 3819878.26 
1038. 1200 33.27 

1072.6620407.73 
1069.3 

Sta Hi Cord Lo cord sta Hi Cord Lo Cord s t a Hi cord Lo cord 
*********** ********* ********** ************ *********************** ** ***** 

1832 5 1064 . 2 1064. 219130. 38 1068 
19492 .8 1073 . 03 1073 . 0319492.89 1073.03 

19703 . 34 1074 . 35 1067 . 5219811.58 1074.48 
20033.27 1073.6 1066 . 7620137. 19 1072 . 66 

Downstream Bri dge Cross Sect ion Data 
Station Elevati on Data num= 34 

106819307 . 91 1072 1072 
1066 . 2119595 . 08 1073.9 1067 .07 
1067.6419925.02 1074.24 1067 . 41 
1065 . 84 

1066 . 21 
1037.8 

1040 
1039 . 3 
1038 . 1 

1072 
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• 

• 

• 

Dupli cateEffecti ve 
Sta El ev Sta El ev Sta El ev Sta El ev St a El ev 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * 
18325 1064.219130.38 106819307.91 

19502.331062.53 319567. 36 1037 . 219595.08 
19703 . 33 1037.8819708. 52 1037.8819721. 94 
19811.58 1039.419816 . 77 1039 . 419829 . 76 
19919.83 1037 . 519925.02 1037 . 519977.4 1 
20064.88 1037 . 520128 . 841062 . 53220137.19 
20615.57 106820641 .55 1067 . 620780 . 11 

Manning ' s n values num= 
Sta n val Sta n val Sta 

18325 . 03719502 . 33 

Bank Sta: Left Right 
19502 . 3320128 . 84 

Ineffective Fl ow num= 
Sta L Sta R El ev 
1832519492.89 1066.21 

20137.1921568. 17 1065.8 

. 03220128.84 

coeff Contr . 
.1 

Permanent 
F 
F 

1072 19492. 8 
1037. 519600.27 
1039. 119780. 83 
1037 . 219839 . 72 
1036.920028. 08 
1065 . 82013 7. 28 

106821568 . 17 

n val 

.037 

Ex pan . 
. 3 

1073.0319492.89 1066.21 
1037.519645.74 1037.8 
10 37.619790.36 1040 

103819878 . 26 1039.3 
1038. 120033 . 27 1038 .1 

1072. 6620407. 73 1072 
1069.3 

Upstream Embankment s i de slope 
Downstream Emban kment side s l ope 
Max i mum allowabl e s ubmergence for weir 
El evation at whi ch weir f l ow begins 
Energy head used in spill way des i gn 
Spi ll way hei ght used i n des i gn 

hori z. to 1.0 verti cal 
hori z . to 1.0 verti cal 

we 1 r c rest shape 

Number of Piers 

Pier Dat a 
Pier Stati on 
upstream 

Ups t ream=19597. 67 
num= 2 

Wi dt h El ev wi dth El ev 

4 .8 1036 4.8 1068 
Downstream num= 2 

width El ev wi dth El ev 
********** * 1t1t11:1t1t * * * ** *********** 

4.8 

Pi er Data 
Pi er Station 
Ups t ream 

wi dth 

4.8 

1036 4.8 1068 

upst ream=19705. 06 
num= 2 

El ev wi dth El ev 

1036 4 . 8 1068 
Downstream num= 2 

Wi dt h El ev wi dth El ev 
** * ** ** ************** *********** 

4.8 

Pi er Data 
Pi er s t ation 
Ups t ream 

Wi dth 

4.8 

1036 4.8 1068 

ups t ream=19814. 17 
num= 2 

El ev wi dth El ev 

1036 4.8 1068 
Downstream num= 2 

width El ev width El ev 
* * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * 

4 . 8 

Pi e r Data 
Pi er St at i on 
Upstream 

wi dth 

4 . 8 

1036 4 . 8 1068 

Upstream=19922 . 42 
num= 2 

El ev wi dth El ev 

1036 4 . 8 1068 
Downst r eam num= 2 

wi dt h El ev wi dth El ev 
* * * * * * * ************** * ********* * 

4.8 

Pi er Data 
Pi er s t ati on 
ups t ream 

width 

1036 4.8 1068 

Upstream=20030 . 67 
num= 2 

El ev width El ev 

4.8 1036 4 . 8 1068 
Downstream num= 

wi dt h El ev wi dt h El ev 
1r1t * * * * 1l *************** ***** *1t*** 

4.8 1036 4 .8 1068 

Number of Br i dge Coeffi ci ent Set s 1 

Low Fl ow Meth ods and Dat a 
En e r gy 

flow . 95 

Broad Crested 

Downstream=19597. 67 

oownstream=19705. 06 

oowns t ream=19814 . 17 

Downstream=19922 . 42 

oowns t ream=20030. 67 

Momentum cd 1. 2 
Yarnell 

s elected Low Fl ow Methods 

Hi gh Fl OW Method 
Energy onl y 

Additi ona l Bri dge Paramet ers 

KVal 1. 05 
Hi ghest Energy Answer 

Add Fri cti on compone nt t o Momentum 
Add Weight component t o Momentum 
cl ass B f l ow c ri ti cal dept h computations use c riti cal depth 

in s i de the bri dge at t he upstream end 
c r iteri a t o che ck f or press ure f low = Upstream energy grade line 

BRIDGE OUTPUT Profil e #PF#1 
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oup l i cateEffect i ve 
********************************************************************************************* 

E. G. US. (ft) 1065.16 El ement *I ns ide BR US *I ns ide BR DS * 
W. S. US . (ft) 1063.02 E.G . Elev (ft) 1065.14 * 1064.84 

* Q Total (cfs) 166000.00 * w.s . Elev (ft) 1062.75 1062.36 
* Q Br i dge (cfs) 166000.00 * crit w. s . ( ft ) 1053.13 1053. 12 
* Q weir (cfs) * Max chl Dpth (ft) 25 . 85 25 . 46 
*wei r sta Lft (ft) *vel Total (ft/s) 12.41 12.63 

we i r Sta Rgt (ft) * Fl ow Area (sq ft) 13373 . 12 13142.99 
*Wei r submerg Froude # Chl 0 . 46 0 . 48 
*wei r Max Depth (ft) * Specif Force (cu ft) 223159.50 2192 17 . 40 

Min El wei r Fl ow (ft) 1065.81 * Hydr Depth (ft) 22. 16 21 . 85 
*Min El Prs (ft) 1067.64 * W.P. Total (ft) 860 . 54 854 . 62 
* oelta EG (ft) 0.40 * conv. Total (cfs) 3867106.0 3774164 . 0 
* Delta ws (ft) 0.49 *Top width (ft) 603.60 601.64 
* BR open Area (sq ft) 16032.12 Frctn Loss (ft) 0. 29 0. 00 

BR Open Vel (ft/s) 12.63 C & E LOSS (ft) 0.01 0.07 
coef of Q *shear Total (lb/sq ft) 1.79 1.86 

* sr sel Method *E nergy on l y *Power Total (lb/ft s) 22.19 23.46 
********************************************************************************************* 

Note: Momentum answer is not vali d if the water surface i s above the low c ho rd or if there i s weir 
fl ow. The momentum answer has been disre~arded. 

Note: Multi pl e critical depths were found at th1s location. The cr i tical depth with the 1 owest , 
energy was used. 

depths were found at thi s l ocation. The critical depth with Note: Mult1pl e critical t he l owest, 
energy was used. 

BRIDGE OUTPUT Profile #P F#2 
************************************************************************* ******************** 

E.G. us. (ft) 1065.17 *Eleme nt 
W.S. US. (ft) 1063.04 *E . G. Elev (ft) 
Q Total (cfs) 166000.00 w. s. Elev (ft) 
Q Bridge (cfs) 166000.00 crit w.s . (ft) 
Q weir (cfs) Max chl opth (ft) 
weir Sta Lft (ft) ve l Total (ft/s) 
weir Sta Rgt (ft) Fl ow Area (sq ft) 
weir submerg Froude # Chl 
we i r Max Depth (ft) * speci f Force (cu ft ) 
Mi n El weir Flow (ft) 1072.75 * Hydr Dept h (ft) 
Mi n El Prs (ft) 1067.64 * W. P. Total (ft) 

* Delta EG (ft) 0 . 40 * conv. Total (cfs) 
* Delta ws ( f t) 0.50 *Top width (ft) 
* BR Open Area (sq ft) 16000 . 11 * Frctn Los s (ft) 

*I nside BR us 
1065.07 
1062.66 
1053.13 

25.76 
12. 46 

13321.77 
0 . 47 

222270.50 
22 .09 

859.22 
3846322.0 

603.16 

*Inside BR DS 
* 1064.78 

1062.28 
10 53 .12 

25.38 
12.68 

13094.60 
0.48 

218402.60 
21.78 

853.37 
3754689.0 

601. 2 3 

BR Open Vel (ft/S) 12 . 68 * C & E LOSS (ft) 
* coef of Q * shear Total ( lb/sq ft) * 1.80 1.87 

Br sel Method Momentum * Power Total (lb/ft s) 22.47 23.74 
********************************************************************************************* 

valid , 

val i d, 

Note: Mu l t ipl e critical depths were fo un d at t hi s location . The critical depth wi th the l owest, valid , 
ener~y was used. 
Mu l t 1pl e critical depths were found at this l ocation. The c ritical depth with the l owest, val i d, 
energy was used. 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 212.67 

RS: 212.67 

Left and Right chan ne l Bank Stati ons Interpol ated 
Stati on Elevation Data num= 34 

Sta El ev St a El ev Sta El ev sta El ev Sta El ev 
******************************************************************************** 

18325 1064.219130.38 106819307 . 91 
19502.331062.53319567.36 103 7.2 19595 . 08 
19703 . 33 1037.8819708.52 1037.8819721.94 
19811 . 58 1039.419816.77 1039.419829 . 76 
19919.83 1037 . 519925.02 1037.519977 . 41 
20064.88 1037 . 520128.841062. 53220137 . 19 
20615.57 106820641.55 1067.620780.11 

1072 19492.8 
1037. 519600.27 
1039.119780.83 
1037 . 219839.72 
1036 . 920028.08 
1065.820137.28 

106821568.17 

Mann ing ' s n val ues num= 
Sta n val Sta n val Sta n val 

************************************************ 
18325 .03719502 . 33 

Bank Sta : Left Rig ht 
19502.3320128.84 

Ineffective Fl ow num= 
Sta L Sta R El ev 
1832519492.89 1066 . 21 

20137.1921568 .17 1065 . 8 

. 03220128 . 84 . 037 

Lengths: Left c hanne l 
48 1 557 . 08 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profil e #PF#1 

Right 
901 

1073.0319492.89 
1037.519645.74 
1037.619790.36 

103819878.26 
1038.120033.2 7 

1072. 6620407.73 
1069.3 

coeff Contr. 
.1 

1066. 21 
1037.8 

1040 
1039.3 
1038 .1 

1072 

Expan. 
. 3 

*********************************************************************************************** 
E.G . El ev (ft) * 1064. 77 * El ement Left OB * channel 
ve l Head ( ft ) 2.24 Wt. n-val. 0.032 
w.s . Elev (ft) * 1062.53 *Reach Len. (ft) 481.00 557.08 

* crit w.s. ( ft ) * 10 52 . 69 * Flow Area (sq f t) *13830. 37 
*E.G . s l ope (ft/ft) *0.001102 *Area (sq ft) *13830.37 
* Q Total (cfs) *166000 . 00 * Flow (cfs) *166000.00 
* Top wi dth (ft) 626 . 50 * Top width (ft) 626. 50 

vel Total ( ft /s) 12 . 00 * Avg. vel. (ft/s) 12.00 
• Max Chl Dpth ( f t) 25.63 * Hydr. Depth (ft) 22.08 
• conv. Tot a l (c f s) *4999902.0 * Co nv. (cfs) *4999902.0 
* Length wtd . (ft) 557.08 * wetted Per . (ft) 636.66 

Mi n ch El (ft) * 1036.90 * shear ( l b/sq ft) 1. 49 

Ri ght DB * 

901.00 

• Alpha 1.00 * St ream Power ( lb/ft s) * 17.94 
* Frctn Loss (ft) 1.13 *Cum volume (acre-ft) * 9430.25 *32902 . 06 * 3099 . 71 
* C & E LOSS (ft) 0.41 *Cum SA (acres) * 2185.82 * 3103.63 * 1043 . 99 
*********************************************************************************************** 

warning: The vel ocity head has c hanged by more than 0.5 ft (0. 15 m). This may indicate the need for 
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• 

• 

• 

DuplicateEffecti ve 
addi ti ona l cross sections . 

warning : The conveyance ratio ( ups tream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. Thi s may indicate the need for additional cross sections. 

war ning: The energy loss was greater than 1 .0 ft (0.3 m) . between the current and previous cross 
section . Th i s may indi cate the need for add itional cross secti ons . 
Multiple critical depths were fo un d at this l ocation. The criti cal dept h with the l owest, valid, 
energy was used. 

Note: 

CROSS SECTION OUTPUT Profil e #PF#2 
********************* ****************************** ********** ******** **** *** ******** **** ******* 
• E.G. Elev ( ft ) • 1064 . 77 • Element Left OB • Channel *Ri ght OB • 
• vel Head ( ft ) 2 . 24 • Wt . n-val . 0.032 
• w.s. Elev (ft) • 1062.54 • Reach Len. (ft) 481.00 557.08 901. 00 
• crit w.s . (ft ) • 1052.69 • Fl ow Area (sq ft ) *13834 . 12 
• E.G. s l ope (ft/ ft) *0 . 001101 • Area (sq f t) *13834 . 12 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 
• Top widt h ( ft ) 626.51 • Top width ( ft) 626.51 

vel Total (ft/ s) 12.00 • Avg. ve l . ( ft / s) 12.00 
• Max chl Dpth (ft) 25.64 • Hydr. Depth (ft ) 22.08 
• Conv. Total (cfs) *5002046.0 • conv. (cfs ) *5002046.0 
• Leng th Wtd. (ft) 557.08 • wetted Per . (ft ) 636.69 
• Min ch El (ft) • 1036.90 • s hea r (lb/ sq ft ) 1.49 
• Alpha 1.00 • Stream Power ( lb/ ft s) • 17.93 
• Frctn Loss (ft) 1.12 • cum volume (acre-ft) • 1422.13 *33883.46 355 . 97 
* C & E LOSS ( ft ) 0.40 * Cum SA ( acres) 0 221 . 84 * 3109 . 24 * 77.43 
******************** * *****t::************************** ******* * *1<*il***'***************** ** **** * *** 

warnin g : The velocity head ha s changed by more than 0.5 ft (0. 15 m). This may indicate the need for 
additional cross secti ons . 

warning: The conveyance rati o ( ups tream conveyance divided by downs tream conveyance) is less than 
0 . 7 or greate r than 1.4. Thi s may indicate the need for additio na l c ross secti ons . 
The e nergy l o ss was grea ter tha n 1.0 ft (0.3 m). between t he current a nd previou s c ross 
section . Thi s may indicate t he need fo r additi ona l cross sect ions. 

wa rning; 

Note: Multiple cri tical depths we re fo un d at this l ocation . The criti cal depth with the l owest, valid , 
energy was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 212.56 

RS : 212 . 56 

Left a nd Ri ght channel Bank Stati ons I nterpol a ted 
Stati on El evation Data num= 84 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
****** * 1r * ************************************************** * ********** ********** 

18526.6 1067.7 18605.6 1068 . 5 18672 . 9 1069.1 18686.4 
1914 7 . 3 1066.2 19151. 5 1066 . 4 19161. 7 1067 .6 19184 .3 
19249. 1 1068 . 8 19264.6 1065 19289.8 1059.5 19333 
19381. 8 1063.3 19405.9 1071. 5 19420. 1 1070.7 19427.9 
19464.9 1070. 8 19474 1071. 7 19488.9 1073.8 19506.5 

19539 1066.2 19604 1065. 9 19607.1 1065. 3 19613. 7 
19619.8 1066. 4 1963 7.7 1068 19655 . 3 1067. 8 19692 . 8 
19757.5 1048 . 7 19785.4 1039.9 19929 1039.8 202 17. 8 

20264 1063 20269.6 1061. 5 20279 . 7 1059.4 20318 . 1 
20398. 1 1060. 1 2042 5. 6 1066.2 20438 . 5 1062.1 20445.5 
20575 . 6 1077 . 4 20581.9 1078.8 20601. 9 1079.3 20671.6 
20732.1 1079.9 20755.7 1079. 5 20791. 2 1077.6 20834.9 

20896 1079. 6 20938.4 1078. 1 20958.4 1077.9 21004.8 
21101. 8 1077. 3 21144.7 1078.4 21165. 1 1078.9 21203. 3 

21329 1071.7 21351. 9 1069.5 21384.8 1066.8 21396.7 
21640. 1 1063.9 21686.7 1065.4 21688.1 1065 . 4 21734.9 
21833.3 1068.7 21846.1 1068.8 21931 . 4 1069.9 21952.1 

num= 3 Manning ' s n values 
Sta n val Sta n val Sta n val 

18526 . 6 . 03719731.05 

Bank Sta : Left Right 
19731 . 05202 52 .14 

Ineffective Flow num= 
Sta L Sta R Elev 

18526.6 19692 . 8 1078 
20301 21952.1 1078 

. 03220252.14 .037 

Lengths: Left Chann e l 
495 502.71 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
525 

1060 19108.7 1062 .5 
1068.9 19238.8 1068.8 
1060.5 19374. 1 1060.3 
1069 . 319436 . 8 1069 
1072. 1 19530.4 1065.8 
1065.3 19619.1 1065 .7 
1068.819731.051056.917 
1039 .320252. 141056.916 
1058.6 20372.9 
1059.5 2045 1. 6 
1080.6 20698. 7 
1075.6 20892.5 
1078 . 7 21029. 1 
1079.8 21236.8 

1060 21632.6 
1066 .2 21757 . 8 

1069 

Coeff Contr . 
.1 

10 59.3 
1056 . 8 
1080 . 1 
1079.5 
1078 . 1 
1080 . 1 

1060 
1066.7 

Ex pan. 
. 3 

*""******************************* ******"'********* ****************** ******** ******************** 
* E.G . Elev (ft ) 0 1063.23 ° El ement Left OB * Channel * Right OB * 
• vel Head (ft ) 6 . 35 • Wt. n-val. 0 . 032 
• w.s. Elev (ft ) • 10 56 .87 • Reach Len. (ft) 495.00 502.71 525.00 
• Crit IV . S . (ft ) • 1055. 74 * Flow Area (sq ft ) • 8207.39 
• E.G. s lope ( ft/ft ) •o. 004887 • Area (sq ft ) • 8207. 39 
• Q Total ( cfs) "166000.00 * Flow (c f s) *166000.00 

0.02 

• Top width ( ft) 521.49 • Top Width ( ft ) 520 . 87 
ve l Tot a l (ft/s) 20.23 • Avg. vel. ( ft /s) 20 . 23 

* Max chl Dpth (ft) 17 . 57 • Hydr. Depth ( ft) 15 . 76 
• Conv. Total (cfs) *2374592 . 0 • conv . (cfs) *2374592.0 

0.62 

• Length Wtd. ( ft) 502.71 • wetted Per. (ft) 527 . 71 
• Min ch El (ft) • 1039 . 30 • s hear ( l b/ sq ft) 4 . 75 
• Alpha 1.00 • Stream Power ( lb/ ft s) • 95.97 
• Frctn Loss (ft) 1. 91 * Cum volume (acre-ft) * 9430.25 *32761.14 * 3099 .71 
* C & E LOSS (ft ) * 0 . 54 * Cum SA (acres) 0 2185.82 * 3096.29 * 1043. 99 
*************************** *********** ********************************************************* 
warning : 
warning: 

warning: 

Note: 

Divided flow computed fo r t hi s cross - section . 
The ve locity head has changed by more than 0.5 ft (0 .15 m). Thi s may indica t e th e need for 
additional cross sections. 
The energy l oss was greater than 1. 0 ft (0.3 m) . between the current and previous cross 
section . This may indicate the need for add i t ional cross secti ons . 
Multiple critical depths were found at this locati on. The cri ti cal depth with the l owes t , valid , 
wate r surface was used . 
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CROSS SECTION OUTPUT Profi 1 e #PF#2 
oup 1 i cateEffecti ve 

'f:1t1t1t************* **** ************1<****1t**i<***************************************************** 
* E.G . El ev (ft) • 1063 . 25 • Element Left OB • channel * Rig ht OB * 
• vel Head (ft) 6.27 • Wt . n-val . 0.032 
* w.s. Elev (ft) • 1056 . 98 • Reac h Len . (ft ) 495.00 502.71 525 .00 
* Crit W.S. (ft) * 1055.74 * Fl ow Area (sq ft) * 8263.99 
• E.G. Sl ope (ft/ft) *0.004781 * Area (sq ft) • 8263.99 
* Q Total (cfs) *166000 . 00 • Fl ow (cfs) *166000.00 
* Top wi dth ( f t) 521.09 * Top wi dt h ( f t) 521.09 

vel Total (ft/s) 20.09 • Avg. vel. (ft/s) 20 . 09 
• Max ch l opth (ft) 17.68 • Hydr. oepth ( ft ) 15.86 
* Conv. Total (cfs) *2400832 . 0 * conv. (c fs) *2400832.0 
* Length Wtd. (ft) 502 . 71 • wetted Per. (ft) 528 . 08 
* Min ch El (ft) * 1039 .30 * s hear (1 b/ sq ft) 4. 67 
*Al pha 1.00 • Stream Power (lb/ ft s) • 93.82 
* Frctn Loss (ft) 1.92 • cum volume (acre-ft) • 1422. 13 *3 3742.15 355.97 
• c & E Loss (ft) 0.53 • cum SA (acres) 22 1 . 84 • 3101 . 90 77.43 
*********************************************************************************************** 

warning: 

warni ng: 

The vel ocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 
additi onal cross section s. 
The energy loss was greater th an 1.0 ft (0.3 m) . between the current a nd previous cross 
section. Thi s may i ndicate the need for additional cross sections. 

Note: Mu lti ple critical depths were found a t th i s location. The critical depth with the l owest, va lid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 212 . 46 

Descript i on : 212 . 46 - FEMA Section AC 

Left and Right Chan ne 1 Bank Stat i ons 
Interpo 1 a ted 

Station Elevat i on Data num= 66 
Sta El ev Sta El ev Sta 

18753 . 5 1067 . 1 18827 .8 1067 . 7 18877.5 
19382.1 1053 . 4 19409 1053 . 9 19429.7 

19531 1052.9 19550.5 1054 . 6 19656.6 
19714.7 1067.819743.341056.289 19787 . 6 

Elev Sta 

1068 . 2 18898. 4 
1053.3 19445.8 

1055 19684. 4 
1038.5 19877 . 7 

20270.9 1039.9 20290.3 1040 . 2 203011040.331 20380.4 
20422 . 7 1048.9 20436.9 1047.2 20446. 3 1048 . 4 20484. 2 
205 10.9 1057. 5 20553.9 1062 . 4 20563 . 5 1064 20616. 9 
20691 .8 1074 . 7 20705.2 1075.2 20771.8 1073.9 20836. 5 
20893.4 1072 . 8 20932.3 1068.7 20999.5 1072 . 8 21028.4 
21143.4 1069.4 21187 .1 1070.2 21222.4 1071 . 9 21234 . 8 
21265.3 1070.2 21277.9 1069.2 21302 1065.4 21326 . 5 
21427.4 1052.9 21482.8 1061.6 21523.6 1061.6 21591.7 
21657.5 1061.6 22674 1062 22695.3 1072.2 22728 . 6 
22917.1 1063.8 

Manning's n values num= 
St a n val Sta n val sta n val 

******-!:***************************************** 
18753 . 5 .03719743.34 .032 20301 .037 

Bank Sta: Left Ri ght Lengths: Left Channel Right 
19743.34 20301 495 497.81 510 

Ineffective Flow num= 
Sta L Sta R El ev Permanent 

18753.5 19684.4 107 5. 2 F 
20301 22917.1 1075.2 F 

CROSS SECTION OUTPUT Profil e #PF#1 

Elev sta Elev 

1055 19357. 3 1055.1 
1054.1 19481. 5 1054.3 
1069. 8 19700 1067 .4 
1038.3 20214 .4 1037 . 2 
1041.3 204 15.6 1048 . 6 
1055.6 20494.5 1057 
1070. 3 20661. 5 1072.5 
1073.6 20841.8 1073 . 2 

1074 21091.5 1069 . 7 
1070.7 21242.4 1070 . 9 
1063 . 3 21392 . 1 1057 . 4 
1061.2 21609.9 1060 . 7 
1064.6 22746 . 1 1064.3 

Coeff contr. Expan . 
. 1 . 3 

*********************************************************************************************** 
* E. G. El ev (ft) • 1060 . 78 • El eme nt Le ft OB • Channel * Right OB 
* vel Head (ft) 4 . 54 • \vt. n-val . 0.032 
• w.s . Elev (ft) * 1056.2 3 * Reac h Len . ( ft) 495.00 497.81 510.00 
* Crit w. s. (ft) * 1052 .77 * Fl ow Area (sq ft) 9703.67 
• E. G. slope (ft/ft) *0 . 003034 * Area (sq ft) • 1160.90 • 9703.67 • 2110.16 
• Q Total (c f s) *166000.00 • Flow (c fs) *166000 . 00 
• Top width ( ft ) * 1555.15 • Top width (ft) 762.46 557.52 

vel Total (ft/ s) 17.11 • Avg. vel . (ft/ s) 17.11 
• Max ch l Dpth (ft) 19.03 • Hydr. Depth ( ft) 17.4 1 
• Conv. Total (cfs) *3013623 . 0 • Conv. (cfs) *3013623 . 0 

235.17 

• Length Wtd. (ft) 497.81 • \vetted Per. (ft) 561.02 
• Min ch El (ft) • 1037.20 • shear (1 b/ sq f t) 3 . 28 
• A 1 pha 1. 00 * stream Power (1 b/ ft s) • 56. OS 
* Frctn LOSS (ft) 1.85 * Cum Volume (acre-ft) * 9423.66 *32657.79 * 3086.99 
* c & E Loss (ft) 0 .12 • cum SA (acres) * 2181.49 * 3090.07 • 1042.57 
********************************lir******************* *** * ****** ********************************* 

Divided flow computed for this cross-section. war ning: 
war ning: The velocity head has changed by more than 0.5 ft (0.15 m). Thi s may indicate the need for 

additi onal cross sections . 
war ning: The energy l oss was greater than 1.0 ft (0.3 m). between the current and previous cross 

secti on . This may indicate the need for additiona l c r oss sect i ons. 
Mu lti ple c ri tical depths were found at this l ocation. The cr i t i cal depth with the l owest, vali d, 
water sur f ace was used. 

Note: 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
* E.G. Elev (ft) * 1060 .80 * Element Left OB * channel * Ri ght OB * 
• vel Head (ft) 4.51 * Wt. n-val . 0 . 032 
• w.s. Elev ( f t) * 1056.29 * Reach Len. (ft) 495.00 497.81 510.00 
* crit w.s. (ft) • 1052.77 • Flow Area (sq ft) • 9738. 10 
* E.G. Slope (ft/ ft) *0.003114 • Area (sq ft) • 9738. 10 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 
• To~ width ( ft) 557 . 66 • Top width C ft) 557.66 

ve Total (ft/ s) 17.05 • Avg. vel . (ft/ s) 17.05 
• Max ch l opt h (ft) 19.09 • Hydr. Depth (ft) 17.46 
• Conv . Tot a 1 (c fs) *2974752 . 0 • conv. (cfs) *2974752. 0 
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• 

• 

• 

Dupli cateEffecti ve 
• Length wtd . (ft) 497 . 81 • wetted Per. (ft) • • 577. 14 
• Min ch El (ft) • 1037 . 20 • shear (l b/ sq ft) 3. 28 
• Alpha 1.00 • Stream Power ( lb/ ft s) • 55 . 92 
• Frctn Loss ( ft ) 1.87 • cum volume (acre-ft ) • 1422.13 *33638.27 355.97 
• c & E Loss (ft) • 0 . 12 • cum SA (a cres) • 221.84 • 3095 . 68 • 77.43 • 
********* *** * ******** **** * *** * "'**************** * * ******* * ** * * * **'~<** ******** * * ******** * ******* * * 

warnin g: 

warning : 

The vel ocity head has changed by more than 0.5 ft (0. 15 m). Thi s may indicate the need for 
add itiona l cross sections . 

Note: 

The energy l oss was greater t han 1. 0 f t CO. 3 m). between the current and previ ous cros s 
section. Th i s may indicate the need for additi onal cross secti ons. 
Multiple critical dept hs were found at this l ocat i on. The critical depth wi t h the l owest, vali d, 
water surface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

I NPUT 
De scription : 212.37 

RS: 212 . 37 

Left and Right channel Ba nk St ati ons Interpolated 
station El evati on Data num= 53 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
*******1t****************************************** -1t * *** ** ************* 1< *******1<* 

18816.9 1066. 3 18818 . 6 1066.2 18822.9 1066.3 18834 
18989.9 1065.8 19000 1065.6 19036.9 1065.2 19054 . 2 
19112.5 1063 . 4 19137 .4 1064. 7 19138 . 3 1064. 8 19139 . 3 
19209.3 1061 19668.8 1061 19681.7 1066. 2 19684.6 
19685 . 1 1067.2 19692.2 1064.6 19715 . 3 1065 19717.4 

19744.061053.778 19782.7 1037.2 19926 . 2 1036.9 20272 . 4 
20285.4 1036.6 20288 .8 1038.620320.691053.776 20338 . 6 
20369 . 5 1065.2 20396 . 5 1069.4 20454.4 1070. 1 20471. 3 
22070.8 1061 22075 . 2 1062.9 22088.8 1064 . 3 22 12 5. 1 
22155.8 1069.3 22177 . 3 1071.8 22222.4 1065. 3 22242.6 
22275.2 1064.6 22382.7 1065 . 6 22407.8 1066.1 

Mann i ng 's n values num= 3 
St a n val Sta n val Sta n val 

***** *** * ** ********** 1:: **Rtdl: *** ** ******* * ** * * * * ** 
18816.9 .03719744.06 

Bank sta: Left Right 
19744 . 0620320. 69 

I neffect ive Flow num= 
Sta L Sta R El ev 

18816.9 19684.6 1070 
20396 .5 22407.8 1070 

. 03220320.69 . 037 

Lengths: Left Channel 
500 495 . 84 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
485 

1066 . 3 18957 . 9 
1064 . 9 19092 . 2 
1064.8 19195.1 
1067.419684.8 
1065.1 19722.1 
10 37. 1 20284.2 
1062.3 20338.7 
1070 . 1 20508.4 
1067.6 22147.7 
1063.6 22252.8 

Coeff Contr. 
. 1 

1066 
1064 . 1 
1066 . 9 
1067 . 3 
1063.2 
1036 . 6 
1062.3 

1061 
1068.9 
1063.9 

Expan. 
. 3 

********** ************** * ************** * ** **** * ************** ** *'k* ** * ** * *** ***K**************** 
• E.G. El ev ( ft ) • 1058 . 81 • Element Left OB • c hannel • Ri ght OB • 
• vel Head ( ft ) 5 . 72 • wt. n-val. 0.032 
• w.s. El ev ( ft ) • 1053.09 • Reach Len. (ft ) 500 . 00 495 . 84 48 5 . 00 
• crit w.s. ( ft ) • 1051. 73 • Fl ow Area (sq ft ) • 8651.10 
• E.G. slope ( ft / ft ) • 0 . 004658 • Area (sq ft) • 8651. 10 
• Q Total (c f s) *166000.00 • Flow (cf s) *166000.00 
• Top width (ft ) 573. 58 • Top width ( ft ) 573 . 58 

vel Total ( ft / s) 19.19 • Avg. vel. (ft/ s) 19.19 
• Max chl Dpth ( ft ) 16.49 • Hydr. Depth ( ft ) 15.08 
• conv. Tot a l (cfs) *2432248 . 0 • conv. (cfs) *2432248 . 0 
• Length wt d. (ft ) 495 . 84 • wetted Per. (ft ) 580 . 68 
• Min c h El (ft) • 1036.60 • shear ( lb/ sq ft ) 4 . 33 
• Alpha 1.00 • Stream Power ( lb/ ft s) • 83 . 13 
• Frctn Loss ( ft ) 2.44 • cum vol ume (acre-ft) • 9417 . 06 *32552.91 • 3074 . 64 
• c & E Loss ( ft ) 0. 01 • c um SA (acres) • 2177 . 16 • 3083.61 • 1041.19 
********************* ************************************* **************** ***************** *** * 
warning : 

Note: 

The energy l oss was greater than 1.0 ft (0 . 3 m) . betwee n t he current a nd previous cross 
secti on . Thi s may indi cate the need for add i t i ona l cross sect ions . 
Multipl e critical depths were found at this locat ion . The criti cal depth with the l owes t, 
water surface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
************************ ***************************** ****************************************** 
• E.G. Elev ( ft ) • 1058.81 • El ement Left OB • Channel • Ri ght OB • 
• vel Head ( ft ) 5 . 71 • Wt. n-val. 0 . 032 
• w.s. Elev (ft ) • 1053.10 • Reach Len . (ft) 500.00 495.84 485.00 
• Crit w.s. ( ft ) • 1051.73 • Flow Area (sq ft) • 8657.61 
• E.G. s l ope (ft/ ft) *0 . 004647 • Area (sq ft) • 8657.61 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *166000 . 00 
• Top width (ft ) 573 . 63 • Top wi dth ( ft ) 573 . 63 

vel Total ( ft /s) 19.17 • AVg . vel . ( ft / s) 19.17 
*Max Ch l Dpt h ( ft ) 16.50 * Hydr . Depth (ft ) 15. 09 
• Conv . Total ( cfs) *2435146 . 0 • conv . (cfs) *2435 146 . 0 
• Length Wtd. ( f t) 495.84 • wet t ed Per . (ft ) 580.73 
• Min ch El ( f t) • 1036.60 • s hear ( lb/ s q ft) 4.32 
• Al pha 1.00 • Stream Power ( lb/ ft s) • 82.93 
• Frctn Loss (ft) 2.43 • Cum Volume (acre- ft) • 1422. 13 *33533. 16 35 5.97 
• c & E Loss (ft ) 0 . 02 • cum SA (acres) • 221.84 • 3089.22 • 77.43 • 
******* ************************ ********************************** ** **** ************************ 
warning: 

Note: 

The energy l oss was g reate r than 1 . 0 f t (0.3 m). between the current and previous cross 
section. Th i s may i ndicate the need for additional cross sect i ons. 
Multiple criti cal depths were found at this l ocation. The critical depth with the lowest, 
wate r s urf ace was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 212 . 27 
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valid, 

valid , 



Dupl i cat eEffect i ve 
Desc ri pti on : 212.27 

Le ft and Right Cha nn e l Bank s t a ti ons I nterpol a t ed 

St ation El evati on Data num= 95 
s t a El ev Sta El ev s t a El ev St a El ev s t a El ev 

******************************************************************************** 
17693. 1 1064.6 17697.9 1064.6 17734.8 1064 17740 . 4 
17796.2 1063.1 17827.6 1062. 5 17846.2 1062.4 17893 . 5 
18061.8 1061. 5 18108.5 1062.4 18180.8 1062 . 8 1822 1. 3 
18264.8 1054. 5 18285.2 10 54 18326.7 1048 .1 18342 . 3 
18380.3 1046 . 2 18395 . 3 1042.4 18405.4 1039 184 15 . 2 
18465.3 1023.5 18544 . 4 1025. 1 18579.3 1015.6 18586 . 4 
18649 . 7 1013 18693.4 1012.9 18782.3 1012 . 3 18931 . 2 
18981. 9 1012 . 7 19083 1012. 1 19110 1012. 1 19284 . 8 
19314 . 3 1019 19342.1 1028 . 5 19385. 1 1048.2 19442 . 6 
19509 . 8 1062.9 19515 . 4 1063 19561 1063 . 7 19676 . 4 
19754 . 6 10 39. 1 19765 . 4 1035.4 19935.2 1035 . 2 20003 . 5 
20281. 9 1035 . 120330 . 351052 . 334 20337 1054 . 7 20351 

20457 1023.9 2072 1. 5 1023.4 20766 . 6 1022 . 9 20810. 1 
20878 . 3 1023 . 7 20909 . 5 1025 . 8 20935. 1 1026 . 2 20970. 3 
21016 . 1 1028 21073 . 4 1026 . 9 21105.5 1026.6 21138.2 
21190 . 6 1025.7 21248 . 8 1040 . 7 21294.4 1051.5 21328.2 
21373 . 3 1067 . 4 2141 5. 5 1061.7 21426 . 9 1059.4 21439. 1 
21501.4 1044 . 9 21538 .1 1038.9 21543.5 1037.9 21579.4 
21626.5 1056 . 1 21660 . 7 1060 21745.2 1060.6 21930.8 

Manning's n values num= 
sta n val sta n val Sta n val 

************************************************ 
17693.1 .045 19715.25 

Bank Sta : Le f t Ri ght 
19715.2520330 . 35 

I neff ecti ve Fl ow num= 
Sta L St a R El ev 

17693. 1 19676 . 4 1065.4 
20351 21968 . 2 1059.5 

.03320330.35 .04 

Le ngths: Left Cha nn el 

Permanent 
F 
F 

510 495 

CROSS SECTION OUTPUT Profil e #PF#1 

Ri ght 
475 

1063.9 17785 . 6 1063. 1 
1062 . 2 18008 . 4 1061. 5 

1063 18239 . 7 1059 
1046. 2 18362 . 6 1053.4 
1036.5 18431. 2 1031. 5 
1013 . 2 18615. 7 1013 
1012 . 8 18976. 1 1012.6 
1012.2 19302.3 1012.4 
1044 . 9 19457.4 1044 . 6 
1065 . 419715 . 25 1052.334 
1035 . 2 20097.2 
1059 . 5 20416 . 4 
1022.2 20848.4 
1026 . 8 20984 
1026 . 2 21189. 1 
1059 . 6 21333 . 8 
1056.3 21473.7 
1046 . 2 21617. 1 
1061. 7 21968.2 

coe f f cant r . 
.1 

1035. 1 
1037.6 
102 1. 5 
1027.2 
1025.7 
1060.2 

1050 
1054. 3 
1061. 7 

Ex pan . 
. 3 

*********************************************************************************************** 
E.G . El ev ( ft ) 10 56.35 *El eme nt Le f t DB c hannel Ri ght DB 

*vel Head ( f t) 5.67 wt. n-val . 0. 033 
w.s. El ev (ft ) * 10 50 . 68 * Reac h Le n . (ft) 510 . 00 495.00 

* crit w.s . (ft ) * 1049 . 57 * Fl ow Area (sq f t) * 8689.03 
475.00 

* E.G . s l ope ( ft /ft ) *0 .00 5222 * Area (sq ft) *34333 .16 * 8689.03 *22236.28 
* Q Tot a l (cfs) *166000 . 00 * Fl ow (cfs) *166000 . 00 
*Top width (ft ) * 2801. 44 *Top wi dth ( f t) * 1151. 95 605.55 • 1043.94 

vel Tot a l (ft/s) 19. 10 * Avg . vel . ( ft /s) 19. 10 
* Max Chl Dpth ( f t) 38.58 * Hydr . Depth ( ft ) 14.35 
* Conv. Total (cf s) *2297156.0 * Co nv . (cfs) *2297156.0 
* Length wt d . ( ft ) 495 . 00 *wett ed Per . ( ft ) 610.75 

Min Ch El ( ft ) * 1035 .10 *Shear ( lb/sq ft ) 4.64 
*Al ph a 1. 00 St ream Power ( lb/ ft s) * 88.61 

Frctn Loss (ft ) 1 .80 c um vol ume (acre-ft ) 9220 . 02 *32454.22 * 2950.85 
* C & E LOSS ( ft ) 0 . 59 *Cum SA (acres) 2170 . 55 * 3076 . 90 * 1035 . 38 
*********************************************************************************************** 

warnin g : 
warnin g : 

warning: 

Note: 

Di vi ded fl ow computed for thi s cross-sect i on . 
The vel ocity head has c ha nged by more t ha n 0.5 f t (0. 15 m). This may indi cat e th e need f or 
add iti onal cross secti ons. 
The e nergy l oss was great er than 1 . 0 ft (0 . 3 m). between the c urrent a nd previ ous cross 
secti on. Thi s may indi cate the need f or add i t i onal cross sect ions. 
Multipl e crit ical dept hs were f ound at t hi s l ocat i on . The cr i t i cal depth with th e l owest, val id , 
wat er surf ace was used . 

CROSS SECTION OUTPUT Profil e #PF#2 
*********************************************************************************************** 
* E. G. El ev ( ft ) 10 56 . 36 *El ement Left DB* Cha nn e l *Ri ght DB* 
*vel Head ( ft ) 5 . 65 * wt. n-val . 0.033 
* w.s . Elev ( f t) * 1050 . 71 * Reac h Le n . ( f t) 510.00 495.00 475.00 
* crit w. s . (ft ) * 1049 . 57 * Fl ow Area (sq f t) * 8704.85 
* E.G . s l ope (ft / f t) *0. 005 192 *Area (sq f t) * 8704.85 
• Q Tot a l (cfs) *166000 . 00 * Fl ow (cfs) *166000 . 00 
* Top width (ft ) 60 5 . 70 * Top wi dth ( f t) 605. 70 

vel Tot a l ( ft /s) 19. 07 * Avg . vel. ( f t/s) 19.07 
* Max c hl Dpth (ft) 15 . 61 * Hydr. Depth ( f t) 14 . 37 
* conv. Total ( cfs) *2303734.0 * co nv. ( cfs) *2303734.0 
* Le ngth wtd. ( ft ) 49 5.00 * wetted Per. ( f t) 610.91 
*Min c h El (ft ) 1035 .10 *shear ( l b/sq f t) 4 . 62 
*Alpha 1. 00 *St ream Power ( l b/ft s) • 88.08 

Frctn Loss (ft ) 1 .79 Cum volume (ac r e-ft ) • 1422. 13 *33434.34 355.97 
* C & E LO SS ( ft ) 0. 59 *Cum SA (acres) 22 1 .84 * 3082 . 50 77.43 
*********************************************************************************************** 

war ning: 

war ning: 

Not e : 

The vel ocity head has c ha nged by more th a n 0 . 5 ft (0. 15 m) . Thi s may ind i cate the need f or 
additi onal cross sect i ons . 
Th e e nergy loss was great er t han 1. 0 ft (0.3 m) . be t wee n the current a nd p r evi ous c r oss 
secti on. Thi s may indicat e t he need f or additi onal cross s ecti ons. 
Multipl e c r it ical de pths were f ound at thi s l ocati on . The cri tical depth with the l owes t, vali d, 
wat e r s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc ription: 212 . 18 

RS: 212. 18 

Left and Ri ght c ha nne l Bank s t a ti ons I nte r pol a ted 
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• 

• 

• 

oupl icat eEff ective 
Station Elevation Data num= 87 

Sta El ev Sta El ev sta El ev sta El ev Sta El ev 
******************************************************************************** 
16867. 12 1065 . 216906 . 93 1063 . 9117072.69 1063 . 6217369.21 1062.4817505.56 1062. 52 
17612 . 28 1062.917794 . 36 1062 . 3317881.75 1062. 5817916.47 1062. 3217948.2 1 1065.69 
18039.48 1010.818149 . 75 1011 .6918168.39 1016.6418177.08 1014.6 18188 1020.06 
18220. 51 1027.218252.71 1039. 3418269 . 64 1041. 1618292 . 43 1036.718335.96 1016.75 
18454.36 1016.218568. 19 10 14.7218633.81 1016.1118764.91 1017.4618823.95 1017.09 
19046.22 1017 . 719156.65 10 19 . 3719198 . 34 1018.44192 23 .89 1018.4919248.34 1016.23 
193 11 . 18 1015.1 19393.8 1012 . 98 19433 1012 . 5219464.03 1021.8119488.46 1011 . 1 
19574 . 96 1010 . 619614 . 98 1037.4219649.87 1059.81 19685. 1 1058 . 8119706 .85 1050 . 309 
19749.09 1033.819960 . 28 1030.820229. 47 1031.720272 . 48 1032.6720319.31 1039 . 88 
20334.571050.30720340.72 1054 . 5120354.62 1060 . 320472. 17 1061. 55 20523 . 7 1061.62 
20551.86 1053.0420622. 11 1048 .820687 .56 1052 . 220928. 11 1055.292 1136 . 97 1058 .41 
21257 . 08 1058 . 6921362.76 1060.7121646.22 1067.221858.08 1068. 1122054.43 1067.43 
22158.98 1065.9622243 .23 1064 . 32 22279.9 1062.822295.67 1065 . 5922307.88 1060.91 
22324.63 1061.3922394.01 1058.4322480. 34 1058.922555 . 28 1058 . 9222720.83 1059.92 
22855.27 1061.5422949.17 1061.4922974 . 76 1060 2302 1. 3 1058.523070. 19 1058.44 
23114.11 1060.29 23 152.9 1060.0823260.95 1061 . 423486 . 25 1061.0523586.4 1 1061 . 15 
23621.07 1061.4 723789. 79 1060. 3723929.16 1060 . 4 24034 . 7 1061. 824176.5 7 1062.42 
24281.11 1062 . 3324460.33 1061.22 

num= Manning's n values 
sta n val sta n val 

3 
Sta n Val 

16867.12 .045 19706.85 

Bank St a: Left Ri ght 
19706.8520334 . 57 

I neffecti ve Flow num= 
Sta L Sta R El ev 

16867.1219649.87 1068 
20523 . 724460.33 1068 

. 03320334 . 57 .04 

Lengths: Left Channe 1 
500 502.53 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Ri ght 
485 

Coeff Cont r . 
. 1 

Expan . 
. 3 

*********************************************************************************************** 
* E.G . El ev (ft) * 1053.95 * El ement Left OB * Chann e l *Ri ght OB * 
• vel Head (ft) 3.69 • Wt. n-val. 0.033 
• w. s . Elev (ft) • 1050.27 • Reach Len. (ft) 500 . 00 502.53 485.00 
* Cri t w. S. ( ft ) * 1045. 89 • Fl ow Area (sq ft) *10771. 28 
• E.G. slope (ft/f t) *0.002685 • Area (sq ft) * 53197.46 *10771.28 
• Q Total (cfs) *166000 . 00 • Flow (cfs) *166000. 00 

38 . 44 

• Top width (ft) • 234 1. 16 • Top width ( f t) • 1661.14 627 . 55 
vel Tot a l (ft/s) 15 . 41 • Avg. ve l . ( ft / s) 15.41 

• Max ch l Dpt h (ft ) 39.67 • Hydr. Depth (ft ) 17. 16 
• conv. Total (cfs) *3203782.0 • conv. (cfs) *3203782.0 

52.48 

• Length Wt d . ( ft ) 502.53 • wetted Per. (ft) 634.45 
• Min ch El ( ft ) • 1030 . 80 • s hear (1 b/sq ft ) 2. 85 
• Alpha 1.00 • St ream Powe r ( lb/ ft s) • 43 . 85 
• Frctn Loss ( f t) 0.95 • cum volume (ac r e-ft ) • 8707.61 *32343 . 65 • 2829.40 
* C & E LOSS ( ft ) 0.32 * Cum SA (acres) * 2154.08 * 3069 . 89 * 1029.40 
****'"****************************************************************************************** 

warnin g: 
warnin g: 

warni ng: 

Note: 

Di vi ded fl ow computed for thi s c r oss - section. 
The vel oci t y head has changed by more than 0.5 f t (0. 15 m). This may indi cat e the need f or 
additiona l c r oss sect ions. 
The energy l oss was greater than 1. 0 ft (0. 3 m) . be t ween the current a nd previous c r oss 
section . Th i s may i ndicate the need for add i t i onal cross sections . 
Multiple cri ti cal dept hs were fo und at thi s l ocati on . The cri tical dept h with th e l owest, vali d , 
water sur f ace was used . 

CROSS SECTION OUTPUT Prof ile #PF#2 
**********************'***********************1<************************************************* 
* E.G . El ev ( f t) * 1053.97 * El ement Left OB * Chann e l * Right OB * 
• ve l Head (ft ) 3.67 • Wt . n-val . 0 . 033 
• w. s. El ev ( f t) • 1050.30 • Reach Len. (ft ) 500.00 502.53 485.00 
• Cr it w.s. ( ft ) • 1045.89 • Fl ow Area (sq f t ) *1079 1. 50 
• E.G. s l ope ( f t/ft ) *0.002669 • Area (sq f t ) *10791 .50 
• Q Total (cf s) *166000.00 • Fl ow (cfs) *166000.00 
* Top Widt h ( f t) 627.68 * To p Wid th ( ft ) 627.68 

ve l Tot a l ( ft /s) 15 . 38 • Avg . vel. ( f t/s) 15.38 
• Max chl Dpth ( ft ) 19 . 50 • Hydr . Depth ( f t) 17. 19 
• conv . Total (cfs) *32 13324.0 • co nv. (cfs) *32 13324 . 0 
• Length wt d . (ft ) 502 . 53 • Wetted Per . ( ft ) 634.59 
• Min Ch El (ft) • 1030.80 • Shear ( 1 b/ sq ft ) 2 . 83 
• Al pha 1 . 00 • Stream Power ( lb/ ft s) • 43 . 58 
• Frctn Loss (ft) 0.95 • cum volume (acre-ft) • 1422.13 *33323 . 57 355.97 
• c & E Loss ( ft ) • 0. 32 • cum SA (acres) • 221.84 • 3075.50 77 . 43 
*********************************************************************************************** 
warni ng : 

warn i ng: 

Note: 

The vel ocity head has changed by more than 0.5 ft (0. 15 m). Thi s may indi cate t he need for 
addi ti on a 1 cross secti ons. 
The energy l oss was great er than 1.0 ft (0 . 3 m). between the current and p revious cross 
secti on . Thi s may indi cate the need f or addit ional cross secti ons. 
Multipl e c ri ti cal depths were fou nd at t hi s l ocat i on. The cri t i cal depth with the lowest, val i d, 
water s urf ace was used. 

CROSS SECTI ON 

RIVER: 
REACH: RS : 212. 08 

I NPUT 
Descri pti on : 212.08 

Left a nd Ri ght c ha nne 1 Bank Stations I nterpo 1 a t ed 
station El evation Data num= 101 

sta El ev sta El ev Sta El ev sta El ev Sta El ev 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
17052.4 

17854 . 31 
18092.97 
18430. 19 
19125.21 
19261.95 

1065 . 117093. 98 1063.217330.91 1062. 591742 3. 14 1062.2 117562.97 1062. 23 
106117952.67 1061.3917989.42 1061 . 1 18003 . 9 1064.7218053.78 1032.77 

1010.318121 .67 1010.4218204.85 1011.4918218.51 1014 . 5318400.47 1013.68 
1013. 718591. 2 3 1012. 7318717. 39 1012. 5 518827 . 36 1012.71 18982.9 1014.44 
1014 .119158 . 95 1014.27 19197 . 5 1013.72 19237.59 1014 . 05 19246.24 1012.73 
1013.819287 . 74 1011 .5219294.56 1009.4419377. 18 1009 . 8819458 . 03 1009 . 79 
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19560 .86 1055.919603 .52 1052.7719676.09 
19720.06 1031.7419729.83 1028.619835.59 
20046.86 1026. 7120134 .08 102 5 . 920179 . 54 
20270.89 1050.120275.07 1052.9220290. 81 
20424. 79 1044 . 3820442 . 88 1052.7920545.79 
21082 . 72 1065 . 9821252.33 1068.1621359 . 98 
21529 .98 1066 . 4821607.29 1070.321676 . 41 
22030 .61 1073.7622091.57 1073.1322182.24 
22595.45 1068.2222755.09 1066.8622966.16 
23255.36 1058.6423268.74 1055.512 3278.67 
23417.52 1058 .423428.87 1058.123519.64 
24280.77 1060.1224441.84 1061.9124594 . 59 

24970.8 1060 . 3325012.15 1058.2625172.94 
25800 . 17 1059.4125815.84 1060.0725861.96 
26004 . 82 1061.65 

Mann in g 1 S n va lues 
Sta n val 

num= 
Sta n val sta 

DuplicateEffect ive 
1052 .9419681.091050.10619689 .85 1045.14 
102 6.9819956.58 1026.4520018. 74 1026 . 48 
1025 .9920234.17 1026.6520245.73 1033.13 

1060.920335 . 45 1060.3720383.25 1044 . 65 
1055 . 720813.04 1061.3820956.27 1063 . 95 
1067.921436 .79 1067 . 7621473.77 1066.77 
1072.82 1730.28 1073.8421923.53 1073.03 
1073.622303.01 1072.0522453.89 1069.64 
1063.923129. 47 1061 . 46 23222.4 1059.05 
1058.323295.59 1055.5423328 . 26 1058 . 3 
1059.323868.62 1059.1724082.28 1059.08 
1060.924688.74 1061.7424871.91 1061.24 
1060.8 25399.4 1060.1425629.95 10 59.85 
1079.725884. 17 1080.2625963.83 1080 . 96 

n val 
************************************************ 

170 52 . 4 .04519681.09 

Bank Sta: Left Ri ght 
19681.0920270.89 

I neffecti ve Flow num= 
Sta L Sta R El ev 

17052.419560 . 86 1078 
20290.826004.82 1078 

. 03320270 . 89 .04 

Lengths: Left Channel 
510 519.85 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profil e #PF#1 

Right 
475 

Coeff Cant r . 
.1 

Expan. 
. 3 

************************************************************************ ********************** 
* E.G. El ev (ft) 1052. 68 * Element Left DB c hannel 

vel Head ( ft) 2.62 * wt. n-val. 0.033 
* w.s. El ev (ft) * 1050.06 *Reach Len. (ft) 510.00 519 . 85 
* crit w.s. (ft) * 1041.45 *Fl ow Area (sq ft) 12782 . 71 

Right OB * 

475 . 00 

*E.G. slope (ft/ft) *0.001412 *Area (sq ft) *53987.83 *12782 . 71 309 . 41 
Q Total (cfs) *166000.00 * Fl ow (cfs) *166000.00 * 
Top width (ft) * 2180.90 *Top width (ft) * 1521.04 589 . 65 
vel Tota l (ft/s) 12.99 * AVg. vel. (ft/s) 12.99 
Max Ch l Dpth (ft) 40.62 * Hyd r . Depth (ft) 21. 68 

* conv. Total (cfs) *4417610.0 * Conv. (cfs) *4417610.0 
Length wtd . ( ft ) 519.85 * wetted Per. (ft) 601.17 

*Min ch El (ft ) 1025 . 90 *shear (lb/sq ft) 1.87 

70.20 

* Alpha 1. 00 * Stream Power ( l b/ft s) * 24.34 
* Frctn Loss (ft) 0 . 83 *cum vo l ume (acre-ft) * 8092.45 *32207.79 2827.46 

c & E Loss (ft) 0.06 *cum SA (acres) * 2135 . 82 * 3062.87 1028 .72 
*********************************************************************************************** 

warni ng : 
warning: 

Divided flow computed for this cross-section. 
The vel ocity head has ch anged by more th a n 0.5 ft (0.15 m) . Thi s may indicate the need for 
additional cross sections . 

Note: Mu ltipl e critical depths were found a t this l ocation. The criti cal depth wi t h the l owest, vali d, 
water surface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 

E.G. El ev (ft) * 1052 . 70 *Element Left OB Channel *Ri ght DB 
*vel Head (ft) 2 . 61 * wt. n-val. 0.033 
* w. s. El ev (ft) * 1050 . 09 * Reac h Len . (ft) 510 . 00 519.85 475.00 
* cri t w. s. (ft) * 1041.4 5 * Flow Area (sq ft) *12803. 52 
*E.G. Sl ope (ft/ft) *0 .001405 *Area (sq ft) *12803.52 

Q Total (cfs) *166000.00 * Fl ow (cfs) *166000 . 00 
Top width (ft) 589.77 * Top width (ft) 589.77 
vel Tota l ( ft /s) 12 . 97 * AVg . vel. (ft/s) 12.97 

* Max ch l Dpt h (ft) 24 . 19 * Hydr. Depth (ft) 21.71 
* conv . Total (cfs) *4428936 . 0 * conv. (cfs) *4428936.0 
* Length wtd. (ft) 519 . 85 * wetted Per. (ft) 601.31 
* Min ch El (ft) 1025 . 90 * shear ( lb/sq ft) 1.87 
*Alpha 1.00 * Stream Power ( l b/ft s) * 24.21 

Frctn LOSS (ft) 0 . 82 *Cum Volume (acre-ft) * 1422.13 *33187.47 355.97 
C & E LOSS (ft) 0.06 *Cum SA (acres) 221.84 * 3068.47 77.43 

*********************************************************************************************** 

warning: The vel oc i ty head has changed by more th a n 0.5 ft (0 . 15 m). This may indicate the need for 
additional cross secti ons . 

Note : Mult ipl e critical depths were found at this l ocation. The critical depth with the l owest, vali d, 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 

RS: 211.99 

Description: 211.99 - FEMA secti on AB 

Left and Ri ght c hannel Bank stati-ons 
Interpol ated 

Stat i on El evation Data num= 97 
sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

******************************************************************************** 
17386 . 75 106217493.12 
18128.52 1011.918212.07 
18398.32 1031.618455 . 15 
18746.82 1028.918793 . 14 
18928.65 1059 . 619023.07 
19222. 57 1059.719306.36 
19535.53 1055 .9 19579 . 8 
19682.93 1052 . 119695 . 13 

20018.4 102620129 . 78 
20249.651048 . 632 20249 . 8 
20366.72 1051 .1620380 . 34 
20969.05 1071. 42 1086 . 46 
21606 . 23 1073.4221740 . 53 
22189 .17 1082.4922398.45 
22698.81 1083.4322757.86 

1060. 3617883. 55 1058. 918026.04 
1010.04 18284.3 1009 . 4118375.77 
1010.4218634.29 1010 . 1518715.79 
1039 . 1118826.55 1047.22 18835.49 
1060 . 4719 122.51 1058.69 19147.6 
1064 . 7519387.36 1066.2619419.32 

1052 .519594.04 1050.0119626.09 
1051 .719699.771048.632 19734.91 
1025 .520175.87 1025.6620205.91 

1048.6520268.39 1059. 720319.37 
1056.3120536 . 66 1059.720697.58 
1074. 542 1220 . 77 1077.821348.89 
1069.1421834 . 91 106821936.77 
1089.6222486.87 1090.322515 . 75 
1080.0622899.81 1069.523059.97 

1059.0818043.61 1064. 43 
1031. 9918386.79 1034.99 
1026.1718726.98 1025.43 
1050.27 18880 . 3 1056. 14 
1056.9819172.92 1053.9 
1065.7319467.92 1063 . 3 
1059.7519669.23 1060. 17 
1025.3919968 . 68 1025.66 

1027.820236 .81 1047 .09 
1059.4520355 . 66 1049.61 
1062.9120861 . 07 1067.46 
1078.3521519 . 24 1075 .76 
1071.0222068 . 74 1077.26 
1089.9422616 . 83 1085.49 

1066 .123300.96 1061. 35 
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23457.95 1059.0923578 . 87 1055 . 29 23592 . 8 
23758.72 1057.8423837.72 1057.31 23902 
24332.01 1056.0724582.04 1056.0124636.44 
24966.74 1058 . 31 24996.3 1059.9325064.88 
25224 . 27 1057.7525467.18 1058.61 

Manning's n values 
sta n val 

num= 
sta n val sta 

17386.75 .04519699.77 .03320249.65 

ouplicateEffective 
1052.823611 . 42 1057.123707.16 1057 . 71 
1056 . 223950.13 1056 .5724182.97 1056 .91 

105924704.95 1057.5324865.28 1057.45 
1059.825072.86 1059.0925171.62 1057.94 

n val 

.04 

Bank sta: Left Right 
19699.7720249.65 

Lengths: Left channe 1 
740 489.19 

Right 
710 

Coeff Contr . 
. 1 

Expan . 
. 3 

Ineffective Flow num= 
Sta L Sta R Elev 

17386 . 7519669.23 1078 
20268. 32 5467. 18 1078 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#l 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 1r * * * * * * * * * 1<1< * * * * * * * * t< * * * * * * * * * * 
• E.G. Elev (ft) • 1051.79 • Element Left DB • channel * Right OB • 
• vel Head (ft) 3 .22 • Wt. n-val. 0.033 
• w. s . Elev (ft) * 1048.57 • Reach Len . (ft) 740.00 489.19 710.00 
• crit w.s. (ft) * 1041.17 • Flow Area (sq ft) *11535.15 
• E.G. slope (ft / ft) *0.001817 • Area (sq ft) *22367.19 *11535 . 15 
* Q Total (cfs) *166000.00 • Flow (cfs) *166000 . 00 
• Top width (ft) • 1310.55 • Top width (ft) 761.27 549.29 

ve l Total (ft/s) 14.39 • Avg. vel. (ft/s) 14.39 
• Max ch l Dpth (ft) 39.16 • Hydr. Depth (ft) 21.00 
• conv. Total (cfs) *3893922.0 • conv. (cfs) *3893922.0 
* Length Wtd . (ft) 489 . 19 • wetted Per. (ft) 561 . 95 
• Minch El (ft) • 1025.39 • s hear ( lb/sq ft) 2 . 33 
* A 1 pha 1. 00 • Stream Power (1 b/ ft s) • 33 . 52 
• Frctn Loss (ft) 0.83 • Cum volume (acre-ft) • 7645 . 47 *32062.68 * 2825.78 

:.~*!* ~*~2~~.i!~~······*******2 ~2~**:*~~~.~~.i~~r~~2 ...• *****:.~!~~;! ~.*:.~2~~;2r.*: * !2~~;~!*** 
wa rning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this l ocati on. The critical depth with the l owest, valid , 

water surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
************************** ********************************************************************* 
* E.G . Elev (ft) * 1051.82 * Element Left OB * Channel 
• vel Head (ft) 3 . 20 • wt. n-val. 0.033 

* Right OB * 

• w. s . Elev (ft) • 1048.62 • Reac h Len. (ft) 740.00 489.19 710.00 
• Cri t w. s. (ft) • 1041.17 * Fl ow Area (sq ft ) *11560 . 38 
• E.G . s lope (ft / ft) *0 .001806 • Area (sq ft) *11560.38 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *166000.00 
• Top width (ft) 549.74 • Top wi dth (ft) 549.74 • 

vel Total (ft/s) 14.36 • Avg. vel. (ft/s) 14 . 36 
* Max Ch l Dpth ( ft ) 23 . 23 * Hydr . Depth ( f t) 21 .03 
• Co nv . Total (cfs) *3905949.0 • Conv. (cfs) *3905949.0 
• Length Wtd . ( f t) 489.19 • wetted Per . (ft) 562 . 42 
• Min ch El (ft) • 1025 .39 • shear (lb/ sq ft) 2.32 
• Alpha 1.00 • stream Power ( lb/ft s) • 33.28 
• Frctn Loss (ft) 0.83 • cum vo lume (acre-ft) • 1422.13 *33042.09 355 . 97 
* C & E LOSS (ft) 0.09 * Cum SA (acres) 221.84 * 3061. 67 77 . 43 
*********************************************************************************************** 

Note: Multiple criti cal depths were found at this location . The critical depth with the lowest, vali d, 
wat er s urf ace was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 211 . 89 

RS: 211.89 

Left and Rig ht Channe l Bank Stati ons Interpolated 
Stat i on Elevation Data num= 95 

St a El ev Sta El ev Sta El ev sta El ev sta El ev 

17673.64 1059.917830. 52 1057.818075.45 
18181.64 105718268.15 1057.418570.49 
18854.83 1058 . 1 18903 . 9 1058 . 6218933 . 75 
19074.67 1064.5 19130 .02 1067.6619166.92 
19339.05 1053.2 19355.5 1049. 4119383.94 
19611.95 1052.419640.96 1059.4519668.79 
19877.45 1024.19 19996 1024 .820046.95 
20231.37 1035.8620250.74 1048 . 0220268.71 
20357. 11 1053.8720365 . 64 1057 .4620503.92 
20808.25 1066.4820898.25 1068.17 21050.2 
21444. 39 1066.6721597.69 1066. 812174 7. 36 
22078.36 1061.7622206.84 1065.222377.75 
22947.07 1067 . 96 23029 . 4 1068.0923191 . 51 
23775 . 83 1055 . 5423829.73 1054 .1523844.87 
23995.44 1056.4724052.85 1056.124082.77 
24271 .91 10 56.4524411 .05 1053.1724579 . 36 
24840.04 10 5 7. 6924883 . 78 1058 . 2624920 . 88 
25336.01 1057. 1325359.39 1058 . 3225402.51 

26295.6 1059.626333.92 1078.1726470.33 

num= Manning ' s n va 1 ues 
sta n val sta n val 

3 
sta 

17673 . 64 .045 19685.75 . 03320250.74 

105 7 . 5918106. 59 1061. 3918156.21 1060.92 
1056. 27 18656 . 7 1057.3718734 . 79 1059.4 
1056. 2618954 . 51 1054 . 319026 . 15 1059. 53 
1067.8219220.33 1064.2519291.97 1056.93 
1051.7719506.58 1049.7319568.03 1052.09 
1059 . 3319685 . 751048.02319719.16 102 5. 75 
1024.9420149.18 102 5. 3420215. 53 1026.87 

1059. 320317.76 1059.25 20347.9 1053.02 
1061.220587 . 79 1062. 3220715.42 1064.82 

107021240.42 1069 . 721365.85 1067.3 1 
1066 .621837.61 1066.0122018.21 1062.79 
1068.122579.85 1068.7522814.63 1068.78 
1066. 423528 .26 1059 . 523662.78 1056 . 72 
1051.223876 . 82 1056.0923920.99 1057 
1056.624140.98 1058.2724165.07 1058 . 25 
1053 . 324759 . 09 1054 . 04 24774 . 1 1055.28 
1055 . 825041. 94 1055.2925284.44 10 56. 1 
1057 .3 25726.4 1058 .2326172.96 1058. 11 
1078 .826504.14 1058.926569 .17 1059.94 

n val 

.04 

Bank Sta: Left Right Lengths : Left Channel Right 
640 

coeff contr. Expan. 
19685.7520250 . 74 507 527.46 . 1 . 3 

I neffecti ve Flow num= 
sta L sta R Elev Permanent 

17673.6419640.96 1068 F 
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Dup l i cateEffecti ve 
20268.726569.17 1068 

CROSS SECTION OUTPUT Profile #P F#1 
**********"~<-k***********************i<:****"'************1<************i<***************************'k 

E.G. Elev ( ft ) * 1050.86 El ement Left OB * Cha nn e l Right OB * 
* vel Head ( ft ) 2.91 • wt. n-val. 0.033 
* w.s . Elev (ft) • 1047.95 • Reac h Len. (ft ) 507 . 00 527.46 640 .00 
* Cri t w. s. (ft) * 1039.97 * Fl ow Area (sq ft) *12125.97 
*E.G. s l ope (ft/ft ) *0 . 001595 *Area (sq ft) *12125.97 

Q Total (cfs) *166000 . 00 * Fl ow (cf s) *166000 . 00 
Top widt h ( ft ) 564.78 * Top wi dt h (ft) 564.78 
ve l Total ( ft /s ) 13 .69 * AVg. vel. ( ft /s) 13.69 
Max chl Dpt h ( ft ) 23 . 76 * Hydr. Depth ( ft ) 21.47 
conv. Total (cfs) *4 156215.0 * Conv. (cfs) *4156215.0 
Length Wtd . (ft) 527.46 * wetted Per. (ft ) 577. 39 
Min Ch El (ft) * 1024.19 Shear (1 b/sq ft) 2. 09 
Alpha 1.00 Stream Power ( l b/ ft s) * 28.63 
Frctn Loss (ft) 0.85 Cum volume (acre-ft) • 7455 . 48 *31929 . 82 * 2825 . 78 

* C & E LOSS ( ft) 0.00 Cum SA (acres) * 2115.99 * 3049.82 1028. 34 
*********************************************************************************************** 

Note: Multip l e crit ica l depths were found at th i s l ocation. The criti cal depth with the l owest, vali d, 
water sur f ace was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
******* * * 1::1t * * ******** *** 1:** **** * * * * * * * * * * * * * ******* **** * * * * * * ***** * * * * * ** * * * * * * 'f:*************** 
* E.G . El ev (ft) • 10 50.90 * El ement Left OB • Channe l • Ri ght OB • 

Ve l Head (ft) 2.90 • Wt. n-Val . 0 . 033 
* w.s . Elev (ft) * 1048.01 *Reach Len. ( ft) 507.00 527.46 640 .00 
* cr i t w. s. ( ft ) • 1039.97 *Fl ow Area (sq ft) *12154.99 

E.G. slope ( ft / ft ) *0 . 001583 • Area (sq ft ) *12154 . 99 
* Q Tot a l (cfs) *166000 . 00 * Flow (cfs) *166000.00 
* Top width (ft) 564.94 * Top width (ft ) 564.94 

ve l Tot a l (ft/s) 13 . 66 * Avg. vel. (ft / s) 13.66 
Max Chl Dpth ( ft) 23.81 * Hydr. Depth ( ft ) 21.52 
Conv. Total (c f s) *4171896.0 * Conv . (c f s) *4 171896.0 

* Lengt h Wtd. (ft) 527.46 • wetted Per. ( ft ) 577 . 57 
* Min ch El ( ft ) * 1024.19 s hear ( l b/sq ft ) 2 . 08 
*Alpha 1.00 *Stream Power ( lb/ ft s) • 28 . 41 

Frctn Loss ( ft) 0 . 84 * Cum vo lume (ac re - ft ) • 1422. 13 *32908 . 93 355.97 
C & E LO SS (ft) 0 . 00 *Cum SA (acres) 221.84 * 3055 . 41 77.43 

***************************************** ****************************************************** 

Note: Multipl e critical dept hs were foun d a t this l ocation. The critical depth wi th th e l owest, vali d, 
wate r surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 211 .79 

RS: 211 . 79 

Left and Ri ght channel Bank St at ions Interpol a ted 
station El evation Data num= 85 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 
18158 . 31 1058.118521.37 1057.9218711.98 10 53 . 2918821 . 22 1049.9719332.48 1038.9 

1942 1. 9 1034.719443.13 10 34 . 6819494.83 1031.4 519529.82 1033.8919593 . 73 1053.47 
19613 .84 1059. 219631 . 93 1059.1219649.871047.18219683.64 1024 . 7119868 . 29 1023.84 
19990.11 1024.4520071.01 1024 . 2 20181 1025.03 20210.4 1042 . 5420217.711047.186 
20234.96 10 58. 1520266. 77 1058.9620288.34 1058.220317.07 1049 . 6420327 . 91 1051.41 
20334.62 1054.8620544.02 1058. 1120748. 52 1061. 320960.89 1062.1921136.74 1063 . 31 
21355.67 1062.99 21514 . 2 1062.9221680.46 1061.621736.21 1061.7621809.47 1060 . 69 
21912.92 1059.5422 164 .31 1055.8622183.26 1055.422365.65 10 59.3522456.33 1059.66 
22607.29 1061. 0722697. 85 1061.2422757.13 106222877.22 1061.9822997. 38 1061.21 
23058.71 1061. 6923238 . 58 1060 . 2923378.99 10 59 .623483. 49 10 59.3723694.55 10 56.44 
23766 . 47 1056.3523904.99 1053 . 8723939.63 105 2.523954. 41 1049.7323974.63 1054.92 
24066.57 1057.0124104.95 1055 . 7224 159.03 1054.924203.29 1053 .7 7 24226.8 1054 .13 
244 10.42 1054.11 24588.5 10 54 . 8124806.33 1056 . 924857.28 10 56.9224892 .35 10 56.25 

24937.4 1056.2724992.53 1057.9125025 . 07 1054 . 525154 . 69 10 54 . 6325336.45 10 57.87 
25508 . 23 1059 .0125689.64 1058.1825912 . 41 1058 . 826025 . 53 1058 . 4626235. 18 1058 . 51 
26315. 33 105826360 . 96 1059.1426386 . 48 1071. 426401.46 1071.61 26423 . 9 1078.8 
26526 .56 1078.9226547.02 1071.3226569.39 1067.826599. 18 1058.2826670.85 1059.87 

Manning ' s n values num= 
Sta n val sta n val Sta n val 

************************************************ 
18158 . 31 .04519649.87 

Bank St a: Left Right 
19649 . 8720217 .71 

Ineffective Flow num= 
St a L Sta R El ev 

18158 .3119613.84 1068 
20266 . 726670. 85 1068 

.03320217 . 71 . 04 

Lengths: Left Channe 1 
680 450.74 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Ri ght 
290 

Coeff Contr . 
. 1 

Expan. 
. 3 

*********************************************************************************************** 
* E. G. Elev ( ft) • 1050 .02 * Element Left OB • channel * Ri ght OB * 
* vel Head (ft) 2.92 * wt . n-val . 0 . 033 
* w.s . Elev (ft) • 1047.10 * Reach Len . ( ft) 680 .00 4'50. 74 290 .00 
* Crit w. s . (ft) • 1039.26 * Flow Area (sq ft ) *12111. 00 
• E.G . s l ope (ft / ft) *0.001613 * Area (sq ft) • 4252.35 *12111. 00 
• Q Tota l (cfs) *166000 .00 * Fl OW (cfs) *166000.00 
* To~ wi dth ( ft) • 1186 . 74 • Top width (ft ) 619.16 567 . 58 

ve Total (ft/s) 13.71 * Avg. vel . ( ft /s) 13.71 
* Max chl Dpth (ft) 23.26 * Hydr . Depth (ft ) 21. 34 
* Conv. Total (cfs) *4 132806. 0 * Conv . (cfs) *4132806. 0 
* Length wtd. (ft ) 450.74 * wetted Per . ( ft ) 580 . 50 
* Min Ch El (ft) • 102 3 . 84 * shear (1 b/sq ft ) 2 . 10 
• Alpha 1.00 * stream Power (l b/ ft s) * 28.80 
* Frctn LOSS ( ft) 0. 73 * cum volume (ac re-ft) • 7430.74 *31783. 08 • 2825 . 78 
* C & E LO SS ( ft ) 0 . 00 * cum SA (ac res ) * 2112.39 • 3042.96 1028.34 
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Dupli cateEffecti ve 
*********************************************************************************************** 

warning : Divided flow computed fo r thi s cross-sect ion . 
Note : Multiple cri ti cal depths were found at t hi s location. The critical depth with the lowest, vali d, 

water surface was used. 

CROSS SECTION OUTPUT Profile #P F#2 
*******************************************************'*****"*********************************** 
* E.G. Elev (ft) * 1050 .06 * Element Left OB * Channel * Right DB * 
*Vel Head (ft) 2.90 * Wt. n-va l. 0.033 

w.s. Elev (ft ) * 1047 . 16 *Reach Len. ( ft ) 680. 00 450 . 74 290 .00 
* Crit w.s . (ft) * 1039 .26 * Fl ow Area (sq ft) *12145.65 
* E. G. s lope (ft /ft) *0.001599 • Area (sq ft) *12145.65 
* Q Tot a l (cfs) *166000 . 00 * Flow (cfs) *166000 .00 
* Top wi dt h (ft) 567 .77 * Top wi dth ( ft ) 567.77 

vel Tota l ( ft /s) 13.67 * Avg . vel. (ft/s) 13.67 
*Max Chl Dpth ( ft ) 23.32 * Hydr. Depth (ft ) 21.39 
* Conv. Total (cf s ) *4151454.0 * conv. (c f s) *4151454.0 
* Length Wtd . ( ft ) 450.74 *wetted Per. (ft ) 580.73 
* Min Ch El (ft) * 1023.84 * Shea r ( l b/sq ft) 2. 09 
*Alpha 1.00 * Stream Power (lb/ ft s) * 28.53 
* Frctn Loss (ft) 0.72 *cum volume (acre-ft) 1422.13 *32761.80 355.97 
* C & E LOSS ( ft ) 0.00 *Cum SA (acres) 221.84 * 3048.56 77.43 
*********************************************************************************************** 

Note: Multipl e crit i cal depth s were found at this location . The critical depth with the l owest, vali d, 
water surface was used. 

CROSS SECTION 

RIVER : 
REACH: RS: 211 . 71 

INPUT 
Description: 211 . 71 

Left a nd Right Channel Bank Stat ions Interpo l a t ed 
Station Elevation Data num= 82 

Sta El ev Sta El ev Sta El ev Sta Elev sta Elev 

18356.24 1056.618403.32 1056.5118836.53 1046.2619011 .11 1054 . 3319170.81 1053 .8 
19462.94 1052 . 519478.82 105 3.0919497.62 1060 .06 19533 1043.2819 551.37 1045.32 
19595 . 29 105919611 .46 1057.8119628.43 1046.4719661.32 1024 . 4919846 . 96 1023 .81 
19928.43 1023 .1919998 . 17 1023 . 220045 .76 1023 .2120158.51 1023.3920197 .84 1046.47 
20216.14 1057.2120266.22 1057.7620314.99 1042.620325 .03 104 3 . 14 20337 . 2 1046 .87 
20568.2 4 1050. 2520851.05 1051.3120962. 88 1051 . 521206 . 35 1051 . 6421388 . 45 1051 .42 
21419.92 1051.2321727 .44 1052 . 6221848 . 61 105 3 . 52 1981 . 25 1052 .7822130.55 1052.51 
22220. 26 1051 . 5322459 . 24 1054 .3422578.82 1055 . 122876.18 1055 . 9323025.66 1056.21 
23117 .46 1056.8923238 . 24 1055 .61 23357.2 1054.623446 .32 1054 . 2323535.13 1054.99 
23685. 75 1053.2823748 . 15 1053 . 5423836.62 1056 .423904 . 67 1055 . 7524029 . 98 1052 . 16 
24046 . 15 1048.724064.65 1054.8424297.11 1054 . 624417. 85 1054 . 0824709 . 66 1055 .58 

24914.5 1057 . 2724949.53 1057 . 2425042 . 76 1055. 725080 . 42 1056 . 7725117 . 12 1053.8 
25243.64 1054 . 8825321.41 105 7.3325361 . 74 105 825507 . 43 1059 . 54 25610 . 8 1058.49 
25724.65 1059 . 9825796.42 1060.0825841.82 . 1059 .625987.23 1060 . 326062.01 1060.39 
26081.09 10 58 . 8926241.81 1058.1126377.22 105 7 . 126422 . 65 1058 .2926467.41 1067.88 
26493.74 1078 . 7726570.07 1078 .7926595 .33 1080 26627 . 3 1065.29 26661.5 1058.87 
26693.27 1058 . 2226725 . 34 1059 .01 

num= Manning ' s n values 
Sta n val sta n val 

3 
sta n val 

183 56 . 24 .045 19628 . 43 

Bank sta: Left Right 
19628.4320197.84 

Ineffective Flow num= 
Sta L St a R Elev 

18356.24 19595 . 3 1068 
20266.226725.34 1068 

. 03320197 . 84 .04 

Le ngths: Left channel 
780 392. 06 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
500 

Coeff Contr. 
. 1 

Expan. 
. 3 

*********************************************************************1::************************* 
• E.G. El ev (ft) * 1049.29 * Element Left OB * channel 
• vel Head ( ft ) 2.91 • Wt . n-val . 0.033 

Ri ght DB * 

* w. s . El ev ( ft ) * 1046.38 • Reach Len . ( ft) 780 . 00 392.06 500 . 00 
* crit w.s . (ft) * 1038 . 56 * Flow Area (sq ft ) *12118.89 
* E.G. slope ( ft / ft ) *0 . 001615 • Area (sq ft) 50.42 *12118.89 
* Q Total (cfs) *166000 .00 • Flow (cfs) *166000.00 

75. 18 

* Top width (ft) 637.47 • Top width (ft ) 35 . 63 569.11 
vel Tot a l (ft/s) 13. 70 * AVg. ve l. (ft/s) 13.70 

* Max chl Dpth ( ft) 23. 19 * Hydr. Depth (ft ) 21.29 
* Conv . Total (c f s) *4130222.0 * Conv. (cfs) *4 130222 . 0 

32 .74 

• Length Wtd . (ft ) 392.06 * wetted Per . ( ft ) 581 . 99 
*MinCh El (ft) * 102 3. 19 *Shear ( lb/ sq ft ) 2.10 
*Alpha 1.00 *Stream Powe r (lb/ ft s) * 28.76 
* Frctn Loss (ft) 0 . 66 • cum volume (ac re-ft ) * 7397.15 • 31657 .72 * 2825.53 
* C & E LOSS (ft) 0. 02 * Cum SA (acres) * 2107 . 27 * 3037 .08 • 1028.23 
*********************************************************************************************** 
warni ng : Di vided flow computed for thi s cross-section . 
Note: Multiple critical depths were found a t thi s l ocat ion . The critical depth with the l owes t , vali d , 

water surface was used. 

CROSS SECTION OUTPUT Profile #P F#2 
*********************************************************************************************** 
* E. G. El ev (ft) • 1049.34 * Element Left OB • channel * Right DB • 
* vel Head (ft) 2.89 • Wt . n-va l . 0.033 
* w.s. El ev (ft) • 1046 . 45 * Reac h Len . ( ft ) 780.00 392 . 06 500.00 
* Crit W.S. ( ft) • 1038 .56 * Flow Area (sq ft ) • 12158.51 
* E.G. Slope ( ft / ft) *0 . 001599 * Area (sq ft) *12158.51 
* Q Total (c fs ) • 166000.00 * Flow (cfs) *166000.00 
* To~ wi dth (ft ) 569.33 * Top width ( ft) 569 .33 

ve Total ( ft /s) 13.65 * AVg . vel . ( ft / s) 13.65 
* Max Ch l Dpth ( ft:) 23 . 25 • Hydr. Depth (ft) 21.36 
• Conv . Total (cfs) *4151491. 0 * conv. (cfs) *4151491. 0 
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Dupl icate Effecti ve 
* Length Wtd. (ft ) 392.06 * wetted Per. ( ft ) • * 582.26 

Min ch El ( ft ) • 1023.19 * s hear ( l b/sq ft ) 2.08 
Al pha 1. 00 • Stream Powe r (lb/ f t s) • 28 . 46 

* Frctn Loss (ft ) 0 . 66 * cum volume (ac r e-ft ) • 1422.13 *32636 . 05 355.97 
c & E Loss ( ft ) 0. 02 • cum SA (ac res) 22 1. 84 • 3042 . 67 77.43 

******"'**********************'~<**********************************************-lc1t***************** 

Note : Multipl e c r i t i cal de pths we r e f ound a t t hi s l ocati on . The c ri t i cal depth with the l owes t , va l i d , 
wat er surface was used . 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Desc r iption: 211 . 63 

RS: 211. 64 

Left and Ri ght chann e l Bank stati ons I nterpol a t ed 
St ati on El evat i on Data num= 74 

Sta El ev s t a El ev St a El ev Sta El ev Sta Elev 

184 55.22 1055 . 618870 . 41 10 54 .6119083 .17 1054. 4919308.22 1054.2519426 . 55 1053 . 86 
19582.2 1054. 119594 .16 1050. 2119604 .79 1050.3319629.34 105 7. 4119639 . 51 1057 . 5 
19657.71045 . 60119689.19 1025 19804.58 1023 . 319911 .42 1022.65 19986 . 5 1022.75 

20036. 19 1022 . 9320060.82 102 3. 620181. 08 1022 . 5820196 . 63 1031 . 17 202 19 . 8104 5 . 602 
20238. 13 1057.0220265.94 1057 . 5920288.34 1056 . 820321.05 1046.942034 3. 65 1039 . 08 
20371. 71 1043 . 95 20510 . 4 1045. 0120712 .01 1046 .120789. 36 1046 . 9121038 . 61 104 7 . 48 
21208 . 66 1048 .1421454. 04 1047 . 822 1685.69 1048 . 52 1805 . 81 1048.0822092 .18 1048 . 45 
22242 . 98 1048.22223 32.89 1048. 1922513.12 1050.222770 . 05 1051. 0723054 . 32 1051. 7 
23295 . 42 105 1. 6523472.95 10 51.1123700 . 42 1052.523820.77 105 4 .7623926.54 10 54 . 04 
23949 . 21 1052 . 3623981. 01 1052 .4624008.88 1047.424037.13 1053 . 1124090 . 43 1054 . 01 
24133. 79 10 54 .5824302. 75 10 54.0624347.21 1053.624484 . 04 10 54 24904.87 10 55. 84 

25 102.6 1055.6325165.5 7 1054.9925293.65 105 4 .325400.67 1057.0625522.25 1059. 22 
25597 . 17 105 8 .4125713 . 85 1057 . 9825824.69 1060 . 625850 . 02 1060 . 9225980. 05 1061 .02 
26040 . 31 1060 . 2826085 . 96 1060 . 1626115 . 36 1058.6263 78 . 37 105 7 .172638 5. 52 1058 . 22 
26496 . 95 1078.6826605 . 38 1079 . 6726703.24 1058. 126712.22 1058.4 1 

Manni ng ' s n val ues num= 
St a n val Sta n val St a n val 

18455 . 22 . 045 19657. 

Ba nk Sta : Left Ri ght 
1965 7 .7 202 19.8 

I neffect i ve Fl ow num= 
St a L Sta R El ev 

1845 5 . 22 19639 . 51 1068 
20265 . 926712 . 22 1068 

. 033 202 19.8 .04 

Lengths: Lef t Cha nne 1 
481 521.13 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #P F#1 

Right 
221 

Coeff Cont r . 
.1 

Expan. 
. 3 

************'~:********** ************************************************************************ 
E. G. El ev ( f t ) * 1048 . 61 • El eme nt Lef t OB * channe 1 * Rig ht OB • 
ve l Head ( f t) 3 .11 Wt . n-val. 0.033 

* w. s . El ev ( f t) • 1045 . 49 * Reach Len . ( ft ) 481.00 521. 13 221.00 
* Crit w. s. ( f t) * 1038.24 * Fl ow Ar ea (sq f t) *11720.96 
* E. G. s l ope ( ft / ft ) *0.001773 *Area (sq ft ) *11720 . 96 
* Q To t a l ( cfs) *166000 . 00 * Fl ow (c f s ) *166000 . 00 
* Top wi dth ( ft ) 83 5 .81 • Top width ( ft ) 561. 75 

ve l Tot a l ( ft /s) 14.16 * Avg. vel . ( ft / s) 14 . 16 
* Max chl Dpth ( ft) 22 . 91 * Hydr. Depth ( ft ) 20 . 86 

conv . Tota l (cfs) *3941953 . 0 * conv . (cfs) *3941953 . 0 

33 2. 13 

274 . 05 

Lengt h wt d. (ft ) 521.13 wetted Per . (ft ) 574 .20 
* Mi n ch El ( ft ) • 1022. 58 s hear (1 b/ sq ft ) 2 . 26 
* Al ph a 1 .00 St r eam Power ( l b/ f t s) * 32 . 01 
* Frctn Loss (ft ) 1. 04 * c um vol ume (acre-ft ) * 7396 . 70 *31550 . 44 • 2823 . 19 
* c & E Los s (ft ) 0 . 08 * cum SA (ac r es) * 2106 . 96 * 3031 . 99 * 1026 . 47 
******************* **************** ** ********************************************************** 
wa r ning: 
warni ng: 

war ni ng: 

Note: 

Di vi ded f l ow computed for thi s cross - sec tion . 
The ve l oc i t y head has changed by more than 0 .5 f t (0 . 15 m) . This may i ndi cat e t he need fo r 
additi on a 1 c ross s ecti ons . 
The ene r gy l os s wa s great e r th an 1. 0 ft (0 . 3 m). be t ween the current and previo us cross 
section . Thi s may indicate th e need f or addit ional cross sect i ons . 
Multipl e criti cal dept hs were f ound at thi s l ocati on . The criti cal depth wi t h t he l owe s t , vali d, 
water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
**** ********** ************************************ *** ****** ********** ****************** ** ****** 
* E. G. El ev ( ft ) • 1048.66 * El ement Left OB • Ch ann e l Ri ght OB • 
* vel Head ( ft ) 3. 09 * Wt . n-val . 0. 033 
• w. s . El ev ( f t ) * 1045. 57 * Reach Len . ( ft ) 481. 00 521. 13 22 1. 00 

Cr i t w. s . ( ft ) • 1038.24 * Fl ow Area (sq ft ) *11767 . 87 
E.G . s l ope ( f t / ft ) *0.00175 1 * Area (sq ft ) *11767 . 87 

* Q Tot a l (c f s) *166000 .00 * Fl ow (cf s) *166000.00 
* Top width ( f t ) 562. 02 * Top wi dth ( ft ) 562.02 

vel Total ( ft / s) 14. 11 * AVg. vel. ( ft / s ) 14. 11 
* Max chl Dpt h ( ft ) 22 . 99 * Hyd r . Depth ( ft ) 20 . 94 
* conv . Tota l (cf s) *3966851.0 • conv. (cf s) *3966851. 0 
* Length Wtd . ( ft ) 521.13 * wetted Per . ( ft ) 574 . 51 
* Min ch El ( ft ) • 1022. 58 * s hea r (1 b/sq ft ) 2. 24 
• Alpha 1.00 *Stream Powe r ( lb/ ft s) • 31.59 
* Frctn Loss ( ft ) 1.03 * cum volume (acre-ft ) * 1422.13 *32528.38 355.97 
* c & E Loss ( ft ) 0 . 08 * cum SA (acres) 221.84 * 3037 . 58 77.43 
*'!:****************** *************************************************************************** 

warnin g: 

warning: 

Note: 

The ve l ocity head has changed by more tha n 0.5 f t (0 . 15 m) . Th is may ind icate the need f or 
additi onal cross secti ons. 
The ene r gy l oss was g r eat er t han 1. 0 f t (0 . 3 m) . between th e cur re nt a nd previ ous cross 
secti on . Thi s may indi cat e t he need for add i ti on a 1 cross secti ons . 
Multi p 1 e c r i ti ca 1 depth s we r e found a t t hi s 1 oca t i on . The c r i ti ca 1 de pt h with th e 1 owest , va 1 i d, 
wat er su rf ace was used. 

CROSS SECTION 
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• 

• 

OuplicateEffecti ve 

RIVER: 1 
REACH: 1 

INPUT 

RS: 211.54 

De scription: 211 . 54 - FEMA Secti on AA 
St ati on El evati on Data num= 24 

sta El ev sta El ev sta 

18557 
19866. 76 

20223.6 
20374 . 03 
20443.92 

105619498.08 
1021.920100 . 43 
1049.320265. 59 
1055 . 420382.33 
1057 . 120456. 54 

Manning ' s n values 

1062.8819570.11 
1023 . 220148.29 
1046.120326.25 
1055.9 20385.6 
1061.420479.34 

num= 3 

El ev sta 

1056 . 919585.13 
1056 . 820163. 32 
1049.420339 . 59 
1055 . 9 20412 .1 
1060.721248.52 

sta n val Sta n val Sta n va l 

18557 . 03719498 . 08 

Bank Sta : Left Right 
19498 . 0820163 . 32 

Ineffecti ve Flow num= 
Sta L Sta R Elev 
18 5 5719498.08 1070 

20163 . 322 1248 . 52 1070 

. 03220163. 32 .037 

Lengths: Left Chann e 1 
125 125 .49 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#l 

Ri ght 
120 

Elev Sta 

10 56 . 719633 . 01 
105720195.23 

1050 . 820360.2 1 
1057.320434.96 
1053.6 

coeff contr. 
.1 

Elev 

1023 . 1 
10 56 . 3 
1052. 5 
1056 . 7 

Ex pan. 
. 3 

***********************************************t;****** *************** ************************** 
* E.G. Elev (ft) • 1047 . 48 • El ement Left OB • Cha nn e l * Right OB • 
* vel Head (ft) 3 . 95 • wt. n-va l. 0.032 
* w. s . El ev ( ft ) * 104 3 . 5 3 * Reach Le n . ( ft) 0 .10 0.10 0.10 
* Crit w. s. (ft) * 1038. 07 * Flow Ar ea ( sq f t) *104 10.75 
* E.G. slope (ft/ ft) *0.002272 *Area ( s q ft) *10410. 75 
• Q Tota l ( cfs ) *166000.00 * Flow ( cfs ) *166000 . 00 

Top width (ft) * 525 . 50 *Top Wi dth (ft) 525.50 
vel Total (ft/ s) 15 . 95 * Avg. vel. (ft/ s) 15.95 

* Max chl opth (ft ) 21.63 * Hydr. Depth ( ft ) 19.81 
* conv. Total (cfs) *3482746.0 * Conv . (cfs ) *3482746. 0 
• Length wtd . (ft) 0.10 • wet t ed Per . ( ft ) 538.38 

Min ch El ( ft ) * 1021.90 shear ( 1 b/sq ft ) 2 . 74 
* Alpha 1.00 * Stream Power ( lb/ f t s) • 43 . 73 
• Frctn Loss ( ft ) 0.00 * cum volume (acre-ft ) • 7396.70 *31418 . 05 * 2822.35 
* C & E LOSS ( ft) 0.09 * Cum SA ( acres) * 2106 .96 * 3025.49 * 1025 . 77 
****************** ****************""********************** ************************************** 
warn ing: The vel ocity head has cha nged by more t ha n 0.5 ft (0.15 m). This may indi cate the need for 

addi ti on a 1 cross sections . 
Note: Multipl e critical depths were found at this locat ion . The critical depth with the l owes t, valid , 

energy was used . 

CROSS SECTION OUTPUT Profil e #PF#2 

• E. G. Elev (ft ) * 1047 . 56 • Element Left OB • Channel • Right OB • 
• Vel Head (ft) 3 . 90 • Wt. n- val. 0.032 
• w.s. El ev (ft) • 1043.66 • Reach Len . ( f t) 0.10 0.10 0.10 
* crit lv . s . (ft ) • 1038 . 07 * Flow Area (sq ft ) *10478 . 70 
* E.G . s l ope (ft/ ft) *0.002226 *Area (sq ft) *10478.70 
* Q Total (c f s) *166000.00 • Flow (cfs) *166000 . 00 
*Top width ( ft ) 525.86 *Top wi dth ( ft) 525.86 

ve l Total ( ft / s) 15.84 * Avg. vel . ( ft /s) 15 . 84 
* Max chl opth (ft) 21. 76 • Hydr. Depth ( ft ) 19.93 
* Conv . Tot a l (cfs) *3518758.0 * conv. (cfs) *35 18758.0 
* Length Wtd. (ft) 0.10 • wet t ed Per . ( f t) 538.83 
* Min ch El (ft) • 1021.90 * Shear ( 1 b/ sq ft) 2 . 70 
• Alpha 1.00 * stream Power ( lb/ ft s) • 42.80 
* Frctn Loss (ft) 0.00 * cum vol ume (acre-ft) • 1422.13 *32395.31 355.97 
• c & E Loss (ft) • 0 . 09 * cum SA ( acres) • 22 1 . 84 * 3031 .07 • 77.43 • 
***************** ** *****************1<****************************** -t:** *********"**************** 
wa rning: The veloc ity head has changed by more t ha n 0.5 ft (0.15 m) . This may indicate the need for 

addi tional cross sections. 
Note: Multipl e criti ca l depths were found at this l ocation. The critical depth with the l owes t, vali d, 

energy was used. 

BRIDGE 

RIVER: 1 
REACH: 1 

INPUT 

RS: 211 .525 

Descript ion: 19th Ave nue Bridge 
oi stance f rom upstream xs = 
Deck/ Roadway width 

. 1 
124.49 

2 . 6 
Coordinates 

weir coefficient 
upstream Deck/ Roadway 

num= 11 
s t a Hi cord Lo cord sta Hi cord Lo cord sta Hi cord Lo cord 

18557 1056 105619498.08 1062.88 1062.8819498.08 1062 . 88 1056 .33 
19617 . 96 1065.11058.4319732.91 1067 . 4 1060 . 6819853.66 1068 . 72 1062 . 03 
19974 . 41 1069.18 1062.5120095.16 1068.67 1061.97202 15 . 91 1067. 18 1060.46 
20336 . 66 1064.77 1058.0320456.45 1061.4 1054 . 73 

Upstream sri dge cross section Data 
Station Elevation Data num= 24 

St a El ev Sta El ev Sta El ev Sta El ev Sta El ev 
**** **************************************** ***** *************** **************** 

18 557 105619498 .08 1062.8819570.11 1056.919585.13 1056 . 719633.01 1023.1 
19866 . 76 1021 .920100 .43 102 3.220148 . 29 1056.820163.32 105720195.23 10 56 . 3 

20223.6 1049.320265 .59 1046. 120326.25 1049 . 420339. 59 1050 . 820360.2 1 10 52. 5 
20374.03 1055.420382.33 1055.9 20385.6 1055.9 204 12. 1 1057 . 320434. 96 1056.7 
20443.92 1057.120456.54 1061.4204 79. 34 1060 . 721248.52 1053 . 6 

Manning • s n values num= 
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Dupl i cat eEffecti ve 
sta n val Sta 

18557 . 03719498.08 

Bank Sta : Left Right 
19498.0820163.32 

Ineffective Flow num= 
Sta L Sta R El ev 
1855719498.08 1070 

20163.32212 48 . 52 1070 

n val Sta 

. 03220163 .32 

Coeff Contr . 
.1 

Permanent 
F 
F 

Downstream Deck/Roadway coordi nates 
num= 11 

n val 

.037 

Expan. 
. 3 

sta Hi Cord Lo Cord Sta Hi cord Lo cord sta Hi Cord Lo Cord 
************************************************************************ 

18557 1056 105619498.08 1062.88 1062.8819498.08 1062 . 88 1056.33 
19617 .96 1065.1 1058.4319732.91 1067.4 1060 . 6819853.66 1068 . 72 1062.03 
19974 . 41 1069 .18 1062.5 120095.16 1068 . 67 1061.9720215.91 1067.18 1060.46 
20336.66 1064.77 1058.0320456.45 1061.4 1054.73 

Downstream Bridge cross sect i on Data 
Station Elevation Data num= 22 

Sta El ev Sta El ev Sta Elev sta El ev Sta El ev 
******************************************************************************** 

18577 
19642.62 
20204.85 
20366.65 
20479.34 

105619498.08 
102319876.38 

1056.120210 . 17 
1054 . 320380.75 
1060.721248.52 

Manning ' s n va 1 ues 

1062 . 88195 10.11 
1021.820110.04 
1055.920249.54 
1054.620418. 55 
105 3. 6 

num= 

105119579.82 
102320157.91 

1049 . 420344.26 
105520428 . 15 

Sta n val Sta n val Sta n val 

18577 .03719579.82 

Bank Sta: Left Rig ht 
195 79.8220172.93 

Ineffective Fl ow num= 
Sta L Sta R El ev 
1857719579.82 1056.7 

20172.9321248.52 1056.8 

. 03220172 . 93 

Coeff Contr . 
. 1 

Permanent 
F 
F 

.037 

Ex pan . 
. 3 

1056 .719594.75 
1056.620172.93 
1054.820347 . 44 

1055204 56 . 54 

1056.5 
1056 . 8 
1054.8 
1061.4 

Upstream Embankment side s l ope 
Downstream Embankment side s l ope 
Maximum allowab l e s ubmergence for we i r 
Elevation at wh i ch we i r flow begins 
Energy head used i n s pill way desig n 
Spil l way hei ght used in des i gn 

horiz. to 1.0 vert i cal 
horiz. to 1.0 verti cal 

We1 r crest shape 

Number of Piers 

upst ream=19615 . 06 
Pier Data 
Pier Stat i on 
Upstream num= 2 

wi dt h El ev wi dt h El ev 
******************************** 

5. 8 1046 . 9 
Downstream num= 

wi dt h El ev 

5. 8 1046.9 

5 . 8 1058.51 
2 

widt h El ev 

5 . 8 1058.51 

Pi er Data 
Pier stat i on 
Upstream 

upstream=19735.81 
num= 2 

width El ev width El ev 
******************************** 

5.8 1022 5.8 1060.77 
Downst ream num= 2 

widt h El ev wi dth El ev 
******************************** 

5 . 8 1022 5 . 8 1060.77 

Pier Data 
Pi er stat ion Ups t ream=19856.56 
Upstream num= 2 

wi dt h El ev wi dth El ev 
******************************** 

5 . 8 1020.85 
Downstream num= 

width Elev 

5 . 8 1062 . 07 
2 

wi dt h El ev 
******************************** 

5 . 8 1020 . 85 5. 8 1062.07 

Pier Data 
Pi er Stat ion Upstream=19977.3 1 
Upstream num= 2 

wi dt h El ev wi dth El ev 
******************************** 

5.8 102 8 . 55 5 .8 1062.51 
Downstream num= 2 

widt h El ev wi dth El ev 
*** * * * ****** * * * **** * * ** * *** ***** 

5.8 1028.55 5.8 1062.51 

Pier Data 
Pier Station Upst ream=20098 . 06 
upstream num= 2 

width El ev wi dth El ev 
* ******* ** ****** * **** * * * * * * * * * ** 

5.8 1033.84 5 . 8 1062.02 
Downstream num= 2 

width El ev widt h El ev 
******************************** 

5.8 1033.84 5 . 8 1062.02 

flow .95 

Broad crested 

Downstream=19615.06 

Downstream=1973 5 . 81 

Downstream=19856 . 56 

Downstream=19977 . 31 

Downstream=20098 . 06 
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oupli cateEffective 

upstream=20218.81 
Pier Data 
Pier Station 
Upstream num= 2 

width Elev width El ev 

5. 8 1039.95 
Downstream num= 

wi dt h Elev 

5.8 1039.95 

5 . 8 1060 . 55 
2 

widt h Elev 

5.8 1060.55 

Pier Data 
Pier station 
Upstream 

upstream=20339. 56 
num= 2 

Width El ev Width El ev 

5 . 8 1045.78 
Downstream num= 

width El ev 

5.8 1045.78 

5.8 1058 . 17 
2 

width El ev 

5.8 1058.17 

Number of Bridge coefficient sets 1 

Low Flow Methods and Data 
Energy 

oownstream=20218 . 81 

oownstream=20339.56 

Momentum cd 1. 2 
Yarnell 

se 1 ected Low Flow Methods 

High Flow Met:hod 
Energy Onl y 

Additional Bridge Parameters 

KVal 1.05 
Highest Energy Answer 

Add Friction component to Momentum 
Add weight component to Momentum 
class B flow critical depth computat i ons use critical depth 

inside the bridge at the upstream end 
Criteri a to check for pressure fl ow = Upst ream energy grade l i ne 

BRIDGE OUTPUT Profi 1 e #PF#1 

* E.G. US. ( f t) 1047.48 • El ement *Ins i de BR US *Ins i de BROS* 
W.S. US . (ft) 1043.53 * E.G. El ev (ft) 1047.39 1046.75 

* Q Total (cfs) 166000.00 * w.s. Elev (ft) 1042.53 1041. 34 
* Q Bri dge (cfs) 166000.00 * crit w.s. ( ft ) 1038.59 1038.44 
• Q weir (cfs) • Max ch l opth (ft) 20.63 19.54 
*weir Sta Lft (ft) • ve l Total (ft /s) 17 . 70 18.66 
• we ir sta Rgt (ft) * Fl ow Area (sq ft ) 9380.77 8894.33 
• weir submerg • Froude # chl 0. 72 0 . 78 
* weir Max Depth (ft) * Speci f Force (cu ft) 183437.40 178883.90 
• Min El weir Flow (ft ) 1065.11 • Hydr Depth (ft) 19.00 17.97 
*Min El Prs ( ft ) 1062.51 * W.P. Total ( ft ) 677 . 51 658 .71 
*Delta EG (ft) 0 . 97 * conv. Total (cfs) 2511687.0 2341905.0 
*Delta ws (ft) 1.65 *Top width (ft ) 493.62 495.01 
* BR Open Area (sq f t ) 19158 . 31 * Frctn Loss ( ft ) 0. 58 0. 00 

BR Open Vel (ft/S) 18.66 * C & E LOSS (ft) 0.05 0 . 23 
* coef of Q *shear Total ( lb/sq ft) * 3.78 4 . 24 
• Br se l Method *Energy on l y • Power Total ( lb/ ft s) * 66.81 • 79 . 05 
**************************'k********t;************"'******************************************** 
warn in g: 

Note: 

warning: 

Note: 

The velocity head has changed by more t han 0 . 5 ft (0 . 15 m) . This may indicate the need for 
addit i onal cross sections. 
Multi ple critical depths were found at this location . The critical depth wit h the lowest, valid, 
energy was used. 
The vel ocity head has changed by more than 0.5 ft (0. 15 m). This may indicate the need for 
additi onal cross sections. 
Multiple cri ti cal depths were found at t hi s l ocation . The critical depth with the l owest, valid, 
energy was used. 

BRIDGE OUTPUT Profile #PF#2 

*E . G. US. (ft) 1047.56 *Element *Inside BR US *Inside BROS * 
* W. S. US. (ft) 1043.66 * E.G. Elev (ft) 1047.47 1046 .86 
* Q Total (cfs) 166000.00 * W. S. Elev (ft) 1042.69 104 1. 60 

Q Bridge (cfs) 166000.00 • Crit w.s. (ft) 1038 .59 1038 . 44 
• Q weir (cfs) • Max ch l Dpt h (ft) 20.79 19 . 80 
• we i r Sta Lft ( ft ) *vel Total (ft/s) 17.54 18.40 
• weir Sta Rgt ( ft ) • Flow Area (sq ft) 9462.04 9023.69 
• Weir submerg • Froude # chl 0. 71 0. 76 
* Weir Max Depth (ft) * Spec if Force (cu ft) 184204 .20 179844.90 
* Min El we ir Flow (ft) 1065 . 06 * Hydr Depth (ft) 19 .15 18.22 
*Mi n El Prs (ft) 1062.51 * W. P. Total (ft) 679.73 661. 52 
• Del ta EG (ft) 0.93 • conv. Total (cfs) 2542505.0 2392157.0 
• Delta ws (ft) 1. 54 *Top width (ft) 494.09 495 . 38 
* BR Ope n Area (sq ft) 18724.25 * Frctn Loss (ft) 0.56 0.00 

BR Open Vel (ft/s) 18.40 * C & E LOSS (ft) 0.05 0.22 
* coef of Q *shear Total ( l b/sq ft ) • 3 . 70 4.10 
* Br Se l Method *Energy only * Power Total ( lb/ ft s) * 64.99 * 75.44 * 
********1r************************************************************************************ 
Note: 

warning: 

Note: 

Multiple critical depths were found at this l ocation. The criti cal depth with the l owest, vali d, 
energy was used. 
The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m). This may i ndicate the need for 
additional cross secti ons. 
Multiple criti cal depths were found at this location. The critical depth with the lowest, vali d, 
energy was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 211 .51 
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Description: 211 .51 
DuplicateEffecti ve 

Begin 19th Ave Landfill chann eli zat ion 

Station Elevation Data num= 22 
sta El ev sta El ev sta 

18577 
19642.62 
20204.85 
20366.65 
20479 . 34 

105619498.08 
102319876 . 38 

1056 . 120210.17 
1054 . 320380.75 
1060.721248 . 52 

Manning ' s n values 

1062.88195 10 . 11 
1021.820110.04 
1055.920249 . 54 
1054.6204 18. 55 
1053.6 

num= 

Elev Sta 

105 119579.82 
102 320157.91 

1049.420344.26 
105520428.15 

El ev Sta 

10 56 . 719594 . 75 
10 56 . 620172 . 93 
1054 . 820347 . 44 

105520456 . 54 

El ev 

1056 . 5 
10 56.8 
1054 .8 
1061.4 

sta n val sta n va l sta n val 

18577 . 03719579.82 .03220172.93 .037 

Bank Sta : Left Rig ht 
195 79 . 8220172.93 

Lengths: Left Channe l 
541 562 . 88 

Right 
606 

coeff contr. 
.1 

Ex pan. 
. 3 

I neffect i ve Fl ow num= 
Sta L Sta R Elev 
1857719579.82 1056. 7 

20172. 932 1248.52 1056.8 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profil e #PF#1 

* E.G. El ev (ft) * 1046.51 * El ement Left DB cha nnel Ri ght DB * 
* vel Head (ft) 4 . 63 * \Yt. n-val. 0.032 
* IV . S . El ev (ft) * 1041.88 * Reac h Len. (ft) 541.00 562.88 606.00 
* crit w.s . ( f t) * 1037 . 98 * Fl ow Area (sq ft) * 9616 . 05 

E.G. s l ope (ft/ ft) *0 . 002923 * Area (sq ft) * 9616 . 05 
* Q Total (c f s) *166000 . 00 * Flow (cfs) *166000.00 
* Top width (ft) 521.31 * Top Width (ft) 521.31 

ve l Total ( ft / s) 17.26 * Avg. vel . (ft/ s) 17.26 
* Max chl Dpth (ft ) 20.08 • Hydr. Depth (ft) 18.45 
* conv . Total (cfs) *3070642.0 * Conv. (cfs) *3070642 . 0 
* Length Wtd. (ft ) 562.88 * \vetted Per. ( ft ) 533.23 
• Min ch El (ft) * 1021.80 shear ( l b/ sq ft ) 3.29 
* Alpha 1. 00 • Stream Power ( lb/ ft s) 56.80 
* Frct n Loss ( ft ) 1. 33 * Cum volume (acre-ft) * 7396.70 *31391.72 * 2822.35 
* c & E Loss (ft) 0. 37 * cum SA (acres) * 2106.96 * 3024.06 1025 . 77 
*******-tl******* *** *** *****************1r****** *********t;************************t:*************** 

warni ng : The velocity head has cha nged by more th an 0 .5 ft (0. 15 m). This may indicate th e need for 
add itional cross sect i ons . 

warn ing: The energy loss was greater than 1.0 ft (0. 3 m) . between t he current and previous c r oss 
secti on . This may indi cate t he need for add iti ona l cross sections. 

Note : Mul tiple critical depths were fo un d at t hi s l ocat i on . The critical depth with the l owest, valid, 
energy was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
***************************** ************************ *********************************** ******* 
* E.G . El ev (ft) * 1046 . 63 * Element Left DB • Channel Ri ght DB • 
• vel Head (ft) 4.51 • \Yt. n-val. 0 . 032 
* IY.S. El ev ( f t) * 1042 . 12 • Reach Len . (ft) 541.00 562.88 606.00 
• Crit w. s . (ft) * 1037.98 * Flow Area (sq ft) • 9738.69 
• E. G. s l ope (ft/ ft ) *0 . 002807 • Area ( sq ft) • 9738 . 69 
• Q Total (c f s) *166000 . 00 * Flow (cfs) *166000 . 00 
* Top widt h (ft) 521.98 * Top width (ft) 521.98 

ve l Total ( ft /s) 17.05 • Avg . vel . (ft/s) 17.05 
• Max chl Dpth ( ft ) 20.32 * Hydr . Depth ( f t) 18 . 66 
* conv. Total (cf s) *3132976 . 0 • Conv . (cfs) *3132976.0 
• Length Wtd. (ft) 562 . 88 • wetted Per. ( ft ) 534 . 05 
• Minch El ( ft ) 1021.80 • shear ( lb/sq ft ) 3.20 
* Alpha 1.00 * Stream Power (lb/ft s) * 54.48 
• Frctn Loss (ft) 1. 28 • Cum volume (ac re-ft) * 1422.13 *32368.67 355.97 
* C & E LO SS (ft) 0 . 36 * Cum SA (acres) 221 . 84 * 3029.65 77.43 
********* *** ************ ************************** *** *** *************************************** 

warning: 

warni ng : 

The veloci t y head has changed by more than 0 . 5 ft (0 .15 m) . Thi s may indicate the need for 
addit ional cross secti ons. 
The energy l oss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
section. Thi s may indicate the need for additional cross secti ons . 

Note: Multipl e critical depth s were found at thi s location. The critical depth with the lowest, valid, 
energy was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descr iption: 211 . 41 

RS: 211.41 

Left and Right channe l Bank Stations Interpolated 
stat ion El evation Data num= 98 

Sta El ev s ta El ev Sta El ev Sta El ev Sta El ev 
************************ *** ********* ***** *************** **** ******************** 
18573.85 1055.518621.78 10 56.6118655. 14 
19132.77 1051.619320. 33 10 50.8719480.47 
19611.4 1046.919634 . 53 1044 . 0819638.09 

19754.63 1019.6519786.92 1018.319889.98 
20076.61 1020.9120167.45 1021. 220192.38 
20220. 36 1045 .12202 36.46 10 54 . 7820293 . 62 
20357 . 03 1066.6220414.04 1056 . 96 20436. 1 
2052 1. 211060 . 7920557. 16 1066.5820578.69 
20689.25 10 58.232072 2 .97 1060.5820735 . 67 
20898.33 1070.2520938.86 1063.6420980.02 

1053.7918722.99 105 3 . 2518902 . 93 1052.9 
1049.5819533. 31 1047 . 7219566.92 1049.4 
1041.7819668.43 1022 . 1819702.69 1018. 56 
1020 . 7419930. 16 1020 . 8119994 . 45 1020 . 82 
1033.0120195 .55 1039 . 3220206 . 061041.777 

10 562033 1 .24 1065 . 222035 1. 37 1065.23 
1062.220445.88 1058 .7420504.13 1060.74 
1061.620603.37 1060.3620654.05 1060.04 
1057 .720828.84 1057.0620846.13 1057.59 

106321017.32 105 7.922 1060 . 66 10 55.82 
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21097.07 1055.5321119 .44 1056.16 21132 . 9 
21298.44 1058.2121320.94 1060.3521339.43 
21459.74 1053 . 4821477 . 97 1059.9821533 . 47 
21644.09 1080.121655.42 1076.4821707.29 
21770.47 1076.9921793.84 1054.8221802.85 
21891.41 1052.6921905.23 1051 .4321991 .71 
22531.21 1052.1722650.75 1052.0922819. 43 
23252 . 71 1054.2423349.12 1054.0823463 . 55 
23891. 22 1051. 5624133 . 09 1051.4824212 . 43 
24320.22 105124361.59 10SO .S8 24444.1 

Manning' s n values num= 

Dup l i cateEffecti ve 
1055.121181.47 1054.221283 . 06 1053.8 
1062 . 821380.38 1060 .322 1406 . 09 1052.45 

106121555 . 62 1081. 8121619 . 68 1081.91 
1075 . 321720.18 1072.1521749.96 1071.27 
1056 . 121842.36 105621864. OS 1053.48 
1051.822210.76 10S2.0622373.03 1052.78 
1052.522919.43 10S3 . 1423211.23 10S3.67 
10S3.123S74.33 1051.7923680 . 61 1051.32 
10Sl. 92423 7. 6S 1050. 3224284.73 1050 . 32 

10 S2 

Sta n val Sta n val Sta n val 

18S73.85 .03719638.09 

Bank Sta: Left Right 
19638 . 0920206.06 

. 03220206.06 .037 

Lengths: Left channel 
500 501. 53 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
505 

Coeff Contr. 
.1 

Expan . 
. 3 

• E.G. Elev (ft) • 1044.81 • Element Left OB • channel • Right OB • 
• vel Head (ft) 3 . 40 • Wt. n-val. 0 . 032 
• w.s . Elev (ft) • 1041.42 • Reach Len. (ft) 500.00 S01.53 SOS.OO 
• Crit w.s . (ft) • Flow Area (sq ft ) *11221.50 
• E.G. slope (ft/ft ) *0.001948 • Area (sq ft) *11221 .50 
• Q Total (cf s) *166000.00 • Flow (cfs) *166000.00 
• Top width (ft) 565.86 • Top width ( ft) S6S . 86 

Vel Total (ft/s) 14 .79 • Avg. vel. ( ft /s) 14.79 
• Max chl Dpth (ft) 23 .11 • Hydr. Depth (ft) 19.83 
• Conv. Total (cfs) *3761447 . 0 • Conv. (c f s) *3761447.0 
• Length wtd. (ft) 501.53 • wetted Per. (ft) 578.58 

Min ch El (ft) * 1018 . 30 • s hear ( l b/sq ft ) 2. 36 
• Alpha 1. 00 • stream Power (l b/ ft s) • 34 . 89 
• Frctn Loss ( ft) 1. 22 • Cum Volume (acre-ft) • 7396.70 *31257.09 • 2822.3S 
• c & E Loss (ft ) 0.00 • cum SA (acres) • 2106.96 • 3017.04 • 1025.77 
*********************************************************************************************** 

warning: The energy loss was greater than 1.0 ft (0.3 m). between th e current and previous cross 
section. This may indi cate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
* E.G. Elev (ft) * 1044.99 * Element Left OB * Channel * Right OB * 
• vel Head (ft) 3 . 31 • Wt. n-va l . 0.032 
• w.s. Elev (ft) • 1041.69 • Reach Len . (ft) 500.00 S01.53 SOS . OO 
* crit w.s. (ft) • Flow Area (sq ft) *11375. 19 
• E.G. slope (ft/ft) *0.001869 • Area (sq ft) *11375 . 19 
• Q Total (cfs) *166000 .00 • Flow (cfs) *166000 . 00 
• Top width (ft) 567.44 • Top width (ft) S67. 44 

vel Total (ft/s) 14.S9 • Avg. vel. (ft/s) 14.59 
* Max Chl Dpth (ft) 23.39 * Hydr . Depth (ft) 20 . 05 
• conv. Total (cfs) *3840224.0 • conv. (cfs) *3840224 . 0 
• Length wtd. (ft) S01.53 • wetted Per . (ft) 580 . 27 
• Min Ch El (ft) • 1018.30 • Shear ( l b/sq ft) 2. 29 
• Alpha 1 . 00 • Stream Power (lb/ft s) • 33.37 
• Frctn Loss ( ft) 1 . 14 • cum volume (ac re-ft) • 1422. 13 *32232.26 3SS.97 

: *;. ~ * ~ * ~~ ~ ~ * ~ r;~ * * * * * * * * * * *. * 2 ~ 2! * *: * ;~~ * ;: * £ ~; ~; ~ 2 * * * * * * * * * * * * ~ ~; * ~! * *: * ~ 2~ ~ * ~; * * * * * * ~ r *! ~ * * * 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

sect1on . This may indicate the need for additional cross sections. 

CROSS SECTION 

RIVER: 
REACH: RS: 211.31 

INPUT 
Description: 211.31 

Left and Right channel Bank Stations Interpol a ted 
Station Elevation Data num= 98 

Sta El ev Sta El ev Sta El ev Sta Elev Sta 

19209.8 
19496.2 

19614 
199S4. 9 

20112 
20267 . 3 

20343 
20499 

20584.2 
20692.1 " 
20778 . 6 
20884.1 
20964.4 

21082 
21141.3 
21236.3 

21457 
21576.7 
21672.8 
217S4. 3 

10S4 19309 .4 10S3 . 9 19371 
10S0 . 5 19S10.1 1050.S 19S28.9 
1021.1 19677.8 1021.1 19724 . 1 
1021.8 19973 . 9 1032 19980 . 4 
1026.2 20123.3 1028 20158.9 
1034.S 20269 . 1 103S . 1 20281 .8 

1038 203S6 . 11040 . 76S 2042S.9 
1049 . S 20549 . 5 1051 . 1 20SS1.S 
10S9.S 20614 1060 .7 2062S.4 
10S1.6 20699 .2 105S 20718.1 
10S2. 4 20806 1052 . 5 20808 . 3 
10Sl. 7 20893 10Sl. 9 20922.6 
10SS .2 20970.S 10S0 .2 21010.5 
10S3 .8 21083.4 10S3.S 21093.1 
10S1 . 6 21160.1 1051.2 21201 . 6 
1049.8 21240.9 1049.4 21293.9 
1046.7 214S9.4 1046. 7 21S10.1 
1047.8 21607.4 10S8 .3 21626.3 

1062 21684.6 10S 7.7 21696.7 
10S4 .6 217S7.7 10S3 21786 

num= 3 

10S2. 4 1941S. 6 10S2 19462. 5 
1041 .9 19531. 21040.766 19571.7 
1021.3 19888.2 1022 19928.3 
1029.8 19994 . 7 1027.2 20059 
1030 . 9 20198 . 7 1033.6 20212.5 
1034 . 8 20323 . 2 1035.6 20338.5 
1055 .S 20434 . 4 1057.4 20457.3 

10S1 20S71 . 1 1052.5 20575.3 
10S7 20636 1051.6 20682. 5 

10SS.1 20723.4 105 2.3 20725.3 
1053 . 2 20835.4 1052 . 5 20836.7 
1067 . 4 20930 . 4 1067 . 8 20944 
1050 . 3 21036 . 1 1052 21040.8 
1049.S 21124.5 10SO .S 21134.6 
1048.9 21204 . 4 1049 . 1 21219.3 

1049 21338 . 4 1048.2 21394.2 
1046 .2 21S38.8 1046 .8 21571 
10S9 . 1 216S1.1 1060.7 21661.7 
10S1.4 21740.6 1053 .4 21745.1 
10S2.S 

Manning's n values 
sta n val sta n val sta n val 

19209 .8 . 037 19531.2 

Bank sti9s~ifi 20~~~~i 
Ineffective Flow num= 

Sta L Sta R Elev 

. 032 20356.1 .037 

Lengths: Left channel 
540 S23.28 

1 
Permanent 

Right 
460 

coeff contr. 
.1 
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Elev 

1051. 5 
1020.8 
1022.1 
1026 .6 
1034.3 
1037. 1 

1049 
lOSS. 6 
1051.6 
10S2. 3 
1052 .2 
1066.2 
1052.7 
1050 .2 
J.OS2. s 
1047 . 1 
1046.8 
1060 .9 
10S4 . 1 

Expan . 
. 3 



Dupli cateEffective 
20434.4 21786 1060 

CROSS SECTION OUTPUT Profile #PF#l 
******************** **** *********************************************************************** 

E.G . El ev ( ft) * 1043 . 59 El ement Left OB chan ne l Right OB 
• vel Head (ft) 3.39 • wt . n- val. 0.032 
* w.s . Elev (ft) * 1040.20 *Reach Len. (ft) 540.00 523 . 28 460.00 
* Crit W.S. (ft) * 1037.24 * Fl ow Area (sq ft) *11234.25 
* E.G. Slope (ft/ ft) *0 . 003137 * Area ( sq ft) *11234. 25 

Q Total (cfs) *166000.00 * Flow (cfs) *166000 . 00 

0~~ *~~~~ ~~~~s) 8i!:~~ : ~~g_ w~~f~ ~~~~ s) 8i!:~~ 
* Max chl Dpth (ft) 19.40 * Hydr . Depth (ft) 13 . 68 
* conv . Total (cfs) *2963673 . 0 * Conv. (cfs ) *2963673 . 0 
* Length Wtd . (ft) 523 .28 * wetted Pe r . (ft) 829 . 63 
* Minch El (ft) * 1020 . 80 * Shear (lb/ sq ft) 2 . 65 

Al ph a 1.00 * stream Power ( l b/ ft s) * 39 . 19 
* Frctn Loss (ft) 1 . 41 • c um volume (acre - ft) • 7396 . 70 *31127 . 82 * 2822.3 5 
• c & E Loss (ft) 0 . 28 • c um SA (acres) • 2106 . 96 * 3009.06 1025.77 
*********************************************************************************************** 

wa rnin g : 

wa rn in g : 

The ve l ocity head ha s c hanged by more than 0 . 5 ft (0.15 m) . Thi s may indica t e th e need fo r 
additional cross sections. 
The energy l oss was greate r than 1.0 ft (0 . 3 m). between the current a nd previ ous cross 
section . Thi s may indicate the need for additional cros s sections . 
Multiple crit i cal depths were found at this location. The criti cal depth with the lowe s t, valid, 
water s urface was us ed. 

Note : 

CROSS SECTION OUTPUT Profile # PF#2 
**************************************** ******************************************************* 

E.G . El ev (ft) 1043.81 El ement Left OB Ch annel * Right OB 
ve l Head (ft) 3 .19 Wt. n-val. 0 . 03 2 
w.s . Elev ( ft ) * 1040 . 63 *Reach Len. (ft ) 540 . 00 523 . 28 460.00 
crit w.s. (ft) * 1037.24 * Fl ow Area (sq ft ) *11585 . 76 
E. G. Slope (ft/ ft ) *0.002845 * Area (sq ft) *11585.76 

* Q Tota l (cfs) *166000 . 00 • Flow (cfs ) *166000 . 00 
Top width (ft) 823.96 * Top widt h (ft) 823 . 96 
ve l Total ( ft / s) 14.33 * Avg. Vel . (ft/s ) 14 .33 
Max chl Dpth ( ft) 19.83 * Hydr . Depth (ft) 14 .06 

* conv . Total (cfs) *3112242.0 * conv . ( cfs) *3112242. 0 
* Length wtd . ( ft ) 523 . 28 * wetted Per. (ft) 832 .66 
* Min Ch El (ft) * 1020 . 80 s hear ( lb/ sq ft) 2.47 

Al pha 1.00 *Stream Power ( l b/ ft s) * 35.41 
* Fr ctn Los s (ft) 1.25 * cum volume (acre-ft) * 1422. 13 *32100 . 08 355.97 

c & E Los s (ft) 0 . 28 * cum SA (acres ) 221.84 * 3014. 60 77.43 
******** ** ************* ** ****************************** ** ************************************** 

warning : 

warnin g : 

The velocity head has ch a nged by more than 0. 5 ft (0 . 15 m) . Thi s may indicate the need for 
additional cross sections . 
The energy l oss was greater than 1.0 ft (0.3 m) . between the current a nd previous cross 
section. This may indicate the need for addit i onal c r oss sections . 
Mu lti pl e critical depths were found at this l oca t i on . The critica l depth with the lowes t, valid, 
water surface was used. 

Note: 

CROSS SECTION 

RI VER: 1 
REACH : 1 

INPUT 
Description: 211.21 

RS: 211 . 21 

Left and Right Channel Bank Stations Interpolated 
Station Elevation Data num= 88 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
*********** ************* ******************************************************** 

19418.7 1050 19432.3 1049.9 19486.6 
19520 1044 .719528 . 741040 . 216 19566 

20060 . 3 1022.2 20076 . 2 1032 . 8 20080 
20174 . 8 1026.6 20183 . 9 1027.6 20204 .6 
20232 . 4 1030.9 20272 . 7 1031.9 20335 . 2 
20425 . 2 1031.3 20429 . 3 1031.7 20447.4 

20521.261040.21620521 . 281040.226 20524.4 
20571 . 8 1065.7 20580 . 9 1066 20589.3 
20646 . 3 1062.6 20659 . 3 1063.4 20674.4 
20760 . 3 1066 20772 1068 20791.6 
20876.7 104 5 . 5 20891 . 6 1044 . 9 20916 . 6 
21002.8 1046.7 21028.1 1048.6 2103 4 .5 
21130 . 1 1044.6 21249.3 1044 21250 
21324 . 8 1046.7 21359.3 1046.9 21432 . 1 
21462 . 5 1051 . 8 21469.8 1052 . 8 21533 . 8 
21642 . 6 1057.9 21645.8 1056 . 1 21673 . 8 

21972 1044.7 21983.2 1052.6 21984 .7 
22028 . 7 1051 22088 . 3 1051.4 22171 

1051 19504. 4 
1021.1 19781.8 

1035 20082.4 
1029. 5 20217 . 4 
1032 . 6 20395 .1 
1035 . 2 20472.4 
1041.8 20544 
1061. 5 20605 . 5 
1064.8 20683 . 8 
1063.6 20814 . 8 
1044 . 2 20944 . 9 
1044.8 21035.5 
1044.1 21260.5 

1048 21449 . 9 
1052 21595.7 

1046 . 4 21698 
1051.9 21991.1 
1051.7 

Man ning•s n values num= 
Sta n val sta n val Sta n val 

* * * * * * * * * * ********** * ** ** 'k* ********** * 'k*** * * * * t; * 
19418.7 . 03719528.74 . 03220521.26 .037 

Bank Sta: Left Rig ht Lengths : Left Chan nel 
19528 . 7420521.26 495 493 .11 

I neffective Fl ow num= 1 
Sta L Sta R El ev Permanent 

20571.8 22 171 1068 F 

CROSS SECTION OUTPUT Profi l e #PF#1 

Rig ht 
475 

1050.9 19507.4 
1021.6 19997. 4 
1032 . 7 20093.4 
1030.4 202 29.3 

1032 20413.6 
1032.1 20501.4 
1051.9 20563.3 
1058. 5 20622 . 4 
1065.5 20692 . 9 

1059 20846 . 6 
1044. 5 20964. 5 

1044 21113.8 
1047.3 21288 
1048 . 7 21452 . 1 
1051.9 21614 . 5 
1040 . 9 21967 . 4 
1050 . 7 21999 

Coeff Cant r . 
. 1 

1051.4 
1022 . 1 
1024 .4 
1030.7 
1031.7 
1030 . 2 
1064 .6 
1060.1 
1064 .2 

1053 
1044.9 
1044 . 6 
1046 . 8 
1049.4 
1051.8 

1041 
1051.3 

Ex pa n . 
. 3 

************ *** ********* ******** ******'k************* ******************************************* 
E. G. El ev (ft) * 1041.89 Element Left OB * channel * Ri ght OB * 
vel Head (ft) 2.44 * wt. n-val. 0.032 

• w. s . El ev (ft) * 1039.45 * Reach Len. (ft) 495.00 493 . 11 475.00 
* Crit W.S . (ft) • 1035.55 * Fl ow Area (sq ft ) *13237 . 48 
* E. G. slope (ft/ ft ) *0.002343 * Area (sq ft) *13237 .48 

Q Total (cfs) *166000 . 00 * Fl OW (cfs) *166000.00 
Top width (ft) 989.51 • Top wi dth (ft) 989.51 
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DuplicateEffective 
* vel Total (ft/ s) 12.54 * Avg. vel. ( ft / s) • * 12 . 54 
* Max c hl Dpth (ft) 18.35 * Hydr. Depth ( f t) 13 . 38 
* conv . Total (cfs) *3429417 .0 * conv . (cfs ) *3429417 .0 
* Length wtd. (ft) 493.11 * wetted Per. (ft) • 1004.50 
* Mi n Ch El (ft) * 1021.10 • Shear (1 b/ sq ft) * 1. 93 
* Al pha 1 .00 * Stream Power ( lb/ ft s) * 24 . 17 
* Frctn Loss (ft) 0.55 * cum volume (acre-ft ) * 7396.70 *30980 . 83 * 2822 . 35 
* c & E Loss (ft) 0.41 * cum SA (acres) * 2106.96 • 2998. 18 * 1025.77 
****** * ****************************'~<************** * **** * ***************** ********************** 

warning: 

warni ng : 

Note: 

The velocity head has ch anged by more than 0 . 5 ft (0 . 1 5 m) . Thi s may indicate the need for 
additi ona l cross secti ons. 
The conveyance ratio (ups t ream conveyance divi ded by downstream conveyance) i s l ess th an 
0. 7 or greater t han 1. 4 . This may indicate the need for additi on a 1 cross sections. 
Multiple critical depths were found a t this l ocation . The critical dept h with the l owest, valid, 
water surface wa s used. 

CROSS SECTION OUTPUT Profile #PF#2 
************************* ******************************* *************************************** 
* E. G. El ev (ft) • 1042. 28 • Element Left DB chan ne 1 • Right OB * 
* vel Head (ft) 2 . 24 * Wt . n- va l. 0 . 032 
* w.s. El ev (ft ) * 1040.04 • Rea ch Len. (ft) 495.00 493.11 475 .00 
• Cri t w. s. (ft) • 1035. 55 * Flow Area (sq ft) *13818. 43 
* E.G. s l ope (ft / ft) *0.002037 * Area ( s q f t) *13818 . 43 
* Q Total (cfs ) *166000.00 * Flow ( cfs ) *166000 . 00 
• Top width (ft) 991.82 * Top width (ft) * 991.82 * 

vel Tota l (ft/ s) 12.01 • Avg. vel . ( ft / s) 12.01 
* Max ch l opth (ft) 18.94 * Hydr. Depth (ft) 13 . 93 
• conv . Total (cfs) • 3677597 . 0 • conv . (cfs ) *3677597 . 0 
• Length Wtd . (ft) 493.11 • wetted Pe r . (ft) * 1007 . 09 • 
* Min Ch El (ft) • 1021.10 shear (1 b/sq ft) * 1. 75 
*Al pha 1.00 * s t r eam Power ( l b/ ft s) * 20.97 

Frctn Loss (ft) 0.49 * cum volume (acre-ft) * 1422.13 *31947 . 49 355.97 
* c & E Loss (ft) 0 . 37 * cum SA (acres) 221.84 * 3003.69 77. 43 
*************************************************************** ** ************** *** ************* 

war ni ng: 

wa rning: 

Note: 

The ve 1 oci ty head has changed by more than 0. 5 ft (0 . 15 m). Th i s may indi cat e the need f or 
additional cross sections . 
The conveyance ratio (upstream conveyance divided by down s tream conveyance) i s les s than 
0.7 or greater than 1 . 4. Thi s may indicate the need f or add i t ional c ros s sections. 
Mu l tipl e criti cal depths were found at this location. The criti cal depth with the l owe s t, valid , 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS : 211 .12 

Description : 211. 12 - FEMA section z 

Le ft Channel Bank Stati on Interpolated 
Station Elevat1on Data num= 63 

Sta El ev Sta Elev sta El ev Sta Elev Sta Elev 
********************* ****** ********* ** ********** ****************************** ** 

19314 1050 . 6 19321.1 1050 . 6 19403.5 1050 . 4 19415 . 2 1050.5 19470 . 9 10 50. 5 
19482 . 5 1051.2 19483.7 1050.519498 . 46 1040 . 58 19 527 . 6 1021 19600.2 1021. 1 
20090 . 7 1021 20239.6 1020.4 20259 1020 . 1 20267 1022. 5 20276 . 5 1019. 8 
20287.8 1020 2032 1. 5 1020.6 20364.3 1020.4 20406.5 1019. 8 20438 . 1 1015 .7 
20453 . 3 1015.7 20484.3 1015.7 20510.9 1015 . 7 20526.1 1023.8 20540.7 1029 .4 
20572.2 1046.4 20577.1 1044 . 9 20591.9 1040.2 21035 . 6 1040.2 21045 . 7 1040.3 
21082 . 9 1041.6 21123 1041. 5 21166 1041.6 21189. 7 1041. 5 21228.3 1041 
21264 . 3 1041.1 21277.3 1040.7 21299.3 1040.6 21311 . 7 1043.9 21321. 5 1044.1 
21335 . 9 1046.9 21349.5 1046 . 7 21377.3 1046.7 21389. 3 1045.7 21395 . 8 1044.6 

21409 1041.7 21414 .3 1040.2 21431 . 9 1040.1 21441.7 1040.6 215 11. 5 1043 . 7 
21564.5 1044.7 21580.3 1044.8 21593 1044.6 21597 1042 22094.6 1042 
22111. 5 1053. 1 22 112.9 10 51. 5 22113 . 7 1050.9 22 123 1051.4 22 146.6 10 51. 4 
22200.7 1051.7 22225.6 1051.6 22293 . 4 1051.7 

Manning's n values num= 3 
sta n val Sta n val sta n val 

***************** ******************************* 
19314 .03719498 . 46 .032 20572 . 2 .037 

Bank Sta: Left Ri ght Lengths: Left Cha nn el Rig ht coeff Contr . Expan. 
19498 . 46 20572.2 500 505.73 500 . 1 . 3 

r neffecti ve Fl ow num= 1 
Sta L Sta R Elev Permanent 

21335.9 22293 . 4 1050 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
************* *****' * **** * ******** * **************************** **+d•****** * **** * ******* 1< ********** 
* E.G. Elev (ft) * 1040 . 93 * Element Left OB * Channel * Ri ght OB * 
* vel Head ( ft ) 1 .07 * Wt . n-val . 0 . 032 
* w.s . Elev (ft) * 1039.87 * Reac h Len . (ft) 500.00 505.73 500 . 00 

crit w. s . (ft) * 1029.88 * Flow Area (sq ft ) *20026 . 95 
* E.G. Sl ope ( ft / ft) • 0 . 000644 * Area (sq ft) *20026.95 
• Q Total (c f s) *166000.00 • Flow (c f s) *166000 .00 
• Top wid th (ft) • 1060. 56 * Top widt h (ft) * 1060. 56 • 

ve l Total (ft/ s) 8.29 • Avg. vel. ( ft /s) • 8.29 
• Max chl Dpth ( ft ) 24.17 * Hydr . Depth ( ft ) 18.88 
• conv. Tot a l (cfs) • 6543288 . 0 • conv. (c f s) *6543288 . 0 
• Length wtd . ( ft ) 505.70 *wetted Per . ( ft ) * 1073 . 03 
• Min ch El (ft) • 1015.70 * Shear (1 b/ s q ft ) 0 . 75 
*Alpha 1.00 • stream Power ( l b/ ft s) * 6.22 
• Frctn Loss (ft ) 0 . 47 * cum vo lume (acre-ft) * 7396.70 *30792.55 • 2822.35 
* C & E LOS S (ft ) 0 . 09 • Cum SA (ac res) • 2106.96 * 2986.58 • 1025.77 • 
********* ******* ***** **************** ************************************************ ********** 

warning: 

warnin g : 

Note: 

The ve 1 oci ty head has changed by more than 0 . 5 ft (0 . 15 m). This may indi cate the need f or 
additional cross sections. 
The conveyance rati o ( upstream conveyance divi ded by downstream conveyance) i s 1 ess than 
0 . 7 or greate r than 1.4. This may indicate the need for additional cross sect ions . 
Mu l tipl e critical depths were found at this location. The critical depth wi th the lowest, valid, 
water surface was used . 

Page 43 



ouplicateEffective 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
• E.G. El ev ( ft) • 1041.42 • El eme nt Left OB • Channel • Right OB • 
• vel Head ( ft ) 1 .01 * wt. n-val . 0 .032 0.037 
• w. S. El ev ( ft ) • 1040. 41 • Reac h Len . ( ft ) 500.00 505.73 500 . 00 
• Cr i t w.s . (ft) 1029 . 88 • Fl ow Area (sq ft ) *20604 . 46 3.86 
• E.G. Slope (ft / ft) *0 . 000587 • Area (sq ft ) *20604.46 3.86 
• Q Total (cfs) *166000 . 00 • Fl ow (cfs) *165998 . 70 1.30 
*Top Width ( ft) * 1081.14 * Top Wi dth (ft ) * 1062.38 18.76 

ve l Total ( ft /s) 8.05 • AVg. ve l . (ft/s) 8.06 0.34 
*Max Ch l Dpth ( ft ) 24.71 * Hydr . Depth (ft) 19 . 39 0.21 
• conv. Total (c fs) *6851806.0 • Conv . (cf s) *6851753.0 53.5 
• Length Wtd. (ft ) 505.73 • wetted Per . ( ft ) • 1075. 15 19.00 
• Min ch El (ft ) • 1015 . 70 • s hear ( lb/sq ft) 0 . 70 0.01 
• Al pha 1.00 • stream Power ( lb/ ft s) • 5.66 0.00 
• Frctn Loss (ft ) 0.42 *cum volume (ac re-ft) * 1422 .13 *3 1752.65 355.94 
• c & E Loss (ft) 0. 08 • c um SA (ac r es) 221.84 • 2992.07 77. 33 
*********************************************************************************************** 

Divided f l ow computed for thi s cross-secti on . warning: 
warn ing: The ve loc i t:y head ha s changed by more th an 0.5 ft (0 .15 m). This may i ndicate th e need for 

additional cross secti ons . 
warni ng: The conveyance rat i o ( upstream conveyance divided by downs t ream conveyance) is less than 

0.7 or greater than 1. 4. Thi s may indicate the need for additi onal cross sec ti ons. 
Note: Multi ple critical de pths were foun d at this location. The cr i tica l depth wit h the lowest , vali d, 

water s urface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Descripti on: 211.02 

RS: 211.02 

Left Channel Bank St ation I nterpol a ted 
Station Elevation Data num= 58 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
* * * ** * ****** * * * ****** * ***** * * * ************ * * *************** ** ** ** ** * * *** * * * * * *** 

19239 1049.4 19253.3 1049. 2 19318 . 8 1049 . 3 19330 1049.2 19381.9 1049 . 5 
19409.6 1049.3 19472.3 104919487.121039. 375 19515.1 1021. 2 19977.7 1020.4 
20111 .7 1020. 1 20119.2 1025.6 20133.2 1024. 1 20136 . 2 102 2.2 20140 1019.4 
20202.9 1020.4 20228.3 1020.7 20238.9 1022.4 202 43 . 6 1025.6 20270. 1 1025.5 
20279.9 1025.7 20343.8 1026.1 20394. 3 1041.3 20424 . 2 1040 20434 1040.5 
20448 .3 1038.4 20459.5 1037 . 9 20468 . 8 1038 . 2 20484 .1 10 38 20494.6 1038.7 
20501.7 1038.2 21087 .6 1039.1 21102.9 10 37. 2 21124 . 7 1036.8 21132.2 103 3 
21144.9 1032. 5 21184.2 10 34.3 21243.7 1036.3 21300.5 1038. 4 21315.9 1038 . 7 
21353.2 1040 21399. 5 1041.4 21439 1042.3 21480 1043.6 21514 .7 1043 . 6 
21524.4 1043 . 8 215 35. 1 1043.6 21559 . 7 1042.3 21570.6 104 2.2 22151. 3 1042 
22 163.4 10 52. 1 22 174.7 10 52 . 9 22226.3 1051.5 22239. 2 1051.3 22318 10 51.9 
22324.3 1052 22393 . 8 1052 . 8 22399 . 8 10 52.7 

Manning's n values num= 3 
St a n val Sta n val sta n val 

~*~********************************************* 
19239 .03719487.12 .032 20394 . 3 . 037 

Bank Sta: Left Right Lengths : Left chann e l Right coeff contr. Expan. 
19487 .12 20394.3 485 493.19 495 . 1 . 3 

I neffect i ve Flow num= 1 
Sta L St a R El ev Permanent 
21500 22399.8 1050 F 

CROSS SECTION OUTPUT Profi 1 e #P F#1 
*********************************************************************************************** 
• E.G. El ev ( ft ) * 1040 . 38 * El ement Left OB • Chann e 1 Right OB * 
• ve l Head (ft) 1. 94 * \vt. n-val . 0.032 0.037 
• w.s . Elev (ft ) * 1038 . 44 * Reach Len . ( ft ) 485.00 493 . 19 495 . 00 
* Cri t w. S. (ft ) * 1032.11 * Fl ow Area (sq ft ) *146 38 . 78 617 . 33 
• E. G. s l ope ( ft / ft) *0.001433 *Area (sq ft ) *14638 . 78 617.33 
* Q Tota l (cfs) *166000.00 • Fl ow (c f s) *164233. 00 * 1767. 03 
• Top wi dth ( ft ) * 1310.75 • Top widt h (ft ) 896 . 26 414.49 

ve l Total ( ft/s ) 10.88 • Avg. ve l . ( ft /s) 11 . 22 2.86 
• Max ch l opt h ( ft ) 19.04 • Hydr. Depth ( ft ) 16 . 33 1. 49 
• conv. Tot a l (c f s) *438 5797 . 0 • conv. (cfs) *4339111.0 • 46685.8 
• Length Wtd. ( ft ) 493.33 • wetted Per. (ft ) 907.67 415.65 
• Min Ch El ( f t) * 1019.40 * Shear ( 1 b/sq ft ) 1. 44 0 . 13 
• Al pha 1.05 • St ream Power ( lb/ ft s) • 16. 18 0 . 38 
• Frctn Loss ( ft ) 0.69 • Cum vo lume (acre-ft) • 7396.70 *30 591.31 • 2818 . 80 
* C & E LOSS (ft ) 0. 15 *Cum SA (acres) * 2106.96 * 2975.22 102 3.39 
****~****************************************************************************************** 

Di vided f low computed fo r thi s cross-section . warning: 
warn ing: The vel ocity head has changed by more than 0.5 f t (0 .15 m). Thi s may indicate the need for 

additional cross sections. 
Note: Multipl e critical depths were foun d at thi s l ocati on . The criti cal dept h with the lowest, vali d, 

water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
************************************************************* ******* *************************** 
* E. G. Elev (ft) * 1040.91 * El ement Left OB * c ha nnel * Right OB * 
• ve l Head (ft ) 1. 85 * \Yt . n-val. 0 . 032 0.037 
* w.s . Elev ( ft) * 1039.06 * Reach Len. (ft ) 485 . 00 493. 19 495.00 
* Cri t w.s . ( ft) * 1032 . 12 * Fl ow Area (sq ft) *15190 . 01 87.01 
* E. G. Slope (ft / ft ) *0.001298 • Area (sq ft ) *15190. 01 87 . 01 
• Q Total (cfs) *166000 . 00 • Flow (c f s) *165890 . 30 109 . 65 
• To~ wi dth ( ft) • 1005.42 • Top width C ft ) 899 .24 106.18 

ve Total ( ft/s) 10.87 • Avg . vel . (ft / s) 10.92 1. 26 
* Max Chl Dpth ( f t) 19.66 • Hyd r . Depth ( ft ) 16.89 0 . 82 
• conv. Tot a l (cf s) *4606872. 0 • Conv. (c f s) *4603829.0 3043. 1 
• Length wt d . ( ft ) 493.22 * Wetted Per. (ft ) 910.93 107 .07 
• Min ch El (ft) • 1019.40 * s hea r ( lb/ sq f t ) 1. 35 0.07 
• Al pha 1.01 • Stream Power ( lb/ ft s) • 14.76 0.08 
* Frctn LOSS ( ft ) 0. 73 • cum vo lume (acre-ft) * 1422. 13 *31544. 86 3 55 .42 
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• 

• 

• 

DuplicateEffective 
• c & E Loss (ft) • 0.02 • cum SA (acres) • 22 1 .84 • 2980.68 * 76.62 • 
*********************************************************************************************** 
Warning : Divided fl ow computed for this cross-section. 
Note: Multipl e critical depths were found at this l ocati on . The critical dept h with the lowest, valid, 

water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS : 210.93 

Description: 210 . 93 

Left Channel Bank Station I nterpol a t ed 
St a tion Elevation Data num= 50 

s t a El ev s t a El ev sta 

19200.1 
19464 . 2 
20138 . 8 
20278.3 
20355. 1 
20455.9 
21343.1 
21424.3 
22 195.5 
22312. 1 

1048.6 19256.6 1048.119323.4 
1048 . 319479.121039.255 19508 . 9 

1028 20162.4 1029 . 4 20166 . 3 
1019.9 20290 1025 . 6 20331 . 4 
1030.5 20397. 8 1031.3 20406.9 
1039. 7 20458.7 1037.8 20465.5 
1032 . 7 21350.5 1032.5 21376.3 
1033.9 21484.4 1034. 5 21494.9 
1049.6 22217.9 1047.5 22260.9 
1051.8 22326.6 1051.4 22375.7 

Man ning's n val ues num= 3 
Sta Sta n val Sta n val 

19200.1 .03719479.12 . 032 20414.8 

El ev s t a 

1048 .3 19376.7 
1021. 2 19821.8 
1026 . 3 20172.8 

1025 20349.2 
1035 .2 20414.8 
103 7.9 20470.4 
1035.6 21390. 1 
1034 . 3 21537 

1035 22263.6 
10 51.7 22388.8 

n val 

. 037 

Bank sta: Left Ri ght Lengths: Left channe l Right 
505 19479 . 12 20414 . 8 505 505. 14 

I neffective Flow num= 1 
St a L Sta R El ev Permanent 
21576 22397.4 1048 F 

CROSS SECTION OUTPUT Profile #PF#1 

Elev St a 

1048 . 6 19414 .5 
1022. 3 20131. 9 
1019 . 1 20212 
1032 . 1 2035 1. 6 
1039.6 2043 1. 2 
1034 .9 20474.7 
1033.4 21395.9 
1034.4 22171. 3 
1034.9 22291.1 
1051.5 22397 . 4 

coeff cant r. 
. 1 

Elev 

1048 
1023.4 
1018.7 
1031.2 
1039.4 
1032.7 
1033.7 
1034.4 

10 51 
10 50.6 

Expan . 
. 3 

* E.G. El ev (ft) * 1039.54 * El ement Left 08 * Channel * Ri ght OB * 
• vel Head ( ft ) 1.43 • Wt. n-val . 0 . 032 0.037 
* W.S. Elev ( ft ) * 1038.11 • Reach Len . ( ft ) 505.00 505.14 505.00 
* crit w.s. (ft ) * 1034.18 * Fl ow Area (sq ft ) *13814 .35 * 5646.17 
* E.G. s lope (ft / ft) *0.001361 *Area (sq ft ) *13 814.35 * 7898.65 
* Q Total (cf s) *166000.00 * Fl ow (cfs) *141396.70 *24603.2 9 
• Top width (ft) * 2668.95 *Top width ( ft) 931.11 • 1737.83 • 

vel Total ( ft /s) 8.53 • Avg . vel. ( ft / s ) 10 .24 4 . 36 
* Max chl Dpth ( ft ) 19.41 • Hydr . Depth ( ft ) 14.84 5.05 
• Conv . Total (c f s) *4499064. 0 • conv. (cfs) *3832246.0 *666817.9 
* Length Wtd . ( ft ) 505.12 * wetted Per. ( ft ) 946.05 * 1119.60 
*Minch El (ft ) • 1018.70 *shear (lb/sq ft ) 1. 24 0.43 
* A 1 ph a 1. 27 * s tream Power ( 1 b/ ft s) • 12 . 70 1. 87 
• Frctn Loss ( ft) 0.68 * cum volume (acre-ft ) • 7396 . 70 *30430 . 24 • 2770.42 
* C & E LOSS ( ft ) * 0.00 * Cum SA (acres) * 2106 . 96 * 2964.87 * 1011.16 
************************1<********************************1t1t1r1t1t1t1t1t1t*1t1t1t1t1t1r*1t1t1t*1t1t*************** 

warning: Di vided flow computed for thi s cross - sect ion . 
Note: Multiple critica l depths were found at this location. The c r i tical depth with the l owes t, valid , 

wat er s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
* E. G. Elev (ft ) * 1040.16 * Element Left 08 * Cha nn e l * Ri ght OB * 
*vel Head (ft) 2.00 * wt. n-val. 0.032 0 . 037 
* w.s. Elev (ft ) * 1038.16 * Reac h Len. (ft) 505.00 505.14 505.00 
* crit w.s. (ft) * 1033.38 * Flow Area (sq ft) *13860.73 * 1259 .29 
* E.G . s l ope ( ft/ft) *0.001720 • Area (sq f t ) *13860.73 * 1259.29 
* Q Total (cf s) *166000.00 • Fl ow (cfs) *159816.00 • 6184.00 

Top width ( f t) • 1173.11 * Top wi dth ( ft ) 931.29 24 1. 83 
ve l Total (ft/s) 10.98 * Avg. Vel . (ft/s) 11 .53 4.91 

* Max chl Dpth (ft) 19.46 * Hydr. Depth ( ft ) 14 . 88 5.21 
* conv . Total (cfs) *4002269 .0 * conv. (cfs) *3853173. 0 *149096.5 
• Len gth Wtd . (ft) 505.14 *wetted Per. ( ft ) 946.25 248.77 
* Min Ch El (ft) • 1018.70 • shear ( lb/sq ft ) 1. 57 0. 54 
• Alpha 1.07 • Stream Power ( l b/ ft s) * 18 .14 2.67 
• Frctn Loss (ft) 0.84 *Cum Volume (acre-ft) • 1422.13 *31380.41 347.77 

c & E Loss ( ft ) • 0. 02 • cum SA (acres) • 221.84 * 2970. 32 * 74.64 • 
*********************************************************************************************** 
warni ng: Divided flow computed for thi s cross-section . 
Note : Multiple critical depths were found a t this l ocation. The critical depth with the lowest, valid , 

water surf ace was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 210.83 

RS: 210 .83 

Left Channel Bank Station Interpolated 
Station Elevation Data num= 61 

s t a El ev sta El ev sta El ev Sta El ev sta El ev 
********** **************** * ****** ****** * * * * * * *** *** * * 1:: **** ** **** ******* * * * * * * * * * 

19202. 3 1047 . 919230 . 6 
19450.411038.813 19469.9 

19961.4 1020.6 19972 .9 
20042.7 1023.3 20047.1 
20164.7 1020. 3 20209.2 

1048.2 19316.1 
1026.5 19479.2 
1027.1 19981. 7 
1022 . 6 20060.1 
1020.4 20210 . 1 

104 7. 1 19412 . 4 
1021.2 19797. 6 
1030.2 20023 .7 
1021. 5 20068 
1020.8 20276.6 

1046 . 5 19438 .4 1046.4 
1021 19923 .9 1020.9 

1029.7 20030.1 1028.5 
1019 . 1 20084 . 8 1019.4 
1019 . 8 20285.1 1022.2 
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20306 . 6 
20408.7 
21423.7 
21646 . 5 

21814 
21887 . 9 
22364.7 
22499 . 7 

1025.2 20309 
1043.6 20410 . 4 
1034. 1 21433.7 
1030 . 2 21704 . 4 
1044.7 21818 . 3 
1033.8 21911. 6 
1049.8 22372.9 
1044 . 9 

1026.8 20312.4 
1042. 5 20412 

1033 21527. 5 
1029.9 21742.9 
1046.4 21862. 5 
1035 . 9 21937.9 
1048 . 2 22423 

Mannin g 1 S n val ues num= 3 

1026.3 20316.8 
1040 20434.3 

1031 . 1 21554.4 
1046.2 21761. 3 
1045 .9 21879 . 4 
1050 . 1 21957 . 5 
1049 . 3 22443 . 3 

s t a n val sta n val Sta n val 
************************************************ 

19202 . 3 . 03719450 . 41 . 032 20410 . 4 . 037 

Bank St a: Left Ri ght Lengt hs: Left Cha nn e l Ri ght 
19450.41 20410. 4 505 50 5 . 61 500 

I neffect i ve Fl ow num= 1 
Sta L Sta R El ev Permanen t 

21742 . 9 22499 . 7 1048 F 

CROSS SECTION OUTPUT Pro f i 1 e #PF#1 

Dup l i cat eEffec ti ve 
1024 . 7 20372 . 8 1023.5 
1040 . 8 20448.6 1034 
1029.7 21577 . 9 1029.4 

1040 21807 . 2 1041 .3 
1037.5 21883 . 7 1035 
1042 . 6 22341 . 8 1042.6 
1049 . 3 22494. 1 1045.8 

Coeff contr . 
. 1 

Expan. 
. 3 

E. G. El ev (ft ) * 1038 . 86 El eme nt Left OB Chann e l Ri ght OB 
* Ve l Head (ft ) 1. 46 Wt. n-val. 0.032 0.037 
* w. s. El ev ( ft ) * 1037.40 *Reach Le n . ( f t) 505.00 505 . 61 500 . 00 
* Cr i t W.S. (ft) * 1032.2 1 * Fl ow Area (sq f t) *14336 . 46 * 5200 . 41 
* E. G. s l ope ( ft / ft ) *0.001318 * Area (sq ft) *14336.46 * 5280 . 35 

Q Total (c f s) *166000.00 * Fl ow (c f s) *146725 . 00 *19274 . 99 
Top wi dt h ( f t) * 2260.4 1 *Top wi dt h ( ft ) 944.97 1315 . 44 
vel Total ( f t/s) 8 . 50 * Avg. vel . (ft/s) 10.23 3.71 
Max Chl Dpth (ft) 18 . 30 * Hydr. Dept h (ft) 15. 17 4.06 
Conv. Total (cf s) *4572343.0 * conv . (c f s) *404 1428 . 0 *530914 . 8 
Le ngt h wtd . (ft ) 505 .17 *wet ted Per . (ft) 958 . 45 * 1283.06 
Min Ch El (ft) * 1019 . 10 s hear ( l b/sq f t) 1. 23 0.33 
Alpha 1. 30 Str eam Power ( l b/ft s) * 12.60 1.24 

* Frctn Loss (ft ) 0 . 58 Cum vo lume (acre-ft) * 7396.70 *30267 . 01 * 2694.02 
C & E LOSS (ft) 0.03 *Cum SA (acres) * 2106.96 * 2954 . 00 993 . 46 

*********************************************************************************************** 
war ni ng : Di vi ded fl ow compu ted f or thi s cross-sect i on. 
Note: Mul t i pl e cri tical dept hs were f ound at t hi s l ocat i on. The cri tical depth wi t h t he l owes t , val id, 

wat er s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

E.G. El ev ( f t) * 1039 . 30 El ement Lef t OB Cha nn e 1 * Ri ght OB 
*vel Head (ft) 1. 94 Wt. n-val . 0 . 032 0.037 

w. s . El ev (ft) * 1037.36 *Reach Le n. ( f t) 505 .00 505.61 500 . 00 
* Cri t w. s . (ft ) * 1031 .99 * Fl ow Area (sq ft) *14300 . 13 1185 . 46 

E. G. s l ope ( ft /ft ) *0.001616 *Area (sq ft ) *14300.13 1185 . 46 
Q Tot a l (cfs) *166000.00 * Fl ow (cfs) *161784 .10 * 4215 . 89 
Tvoep WT1

0
"dt ta hl (( fftt/)s) * 1303 . 30 *Top wi dth ( ft ) 944.84 358.46 

1 10.72 * Avg. Vel . ( ft /s) 11 .31 3.56 
MaX Chl Dpth ( ft ) 18.26 * Hydr. Dept h ( ft ) 15. 14 3.31 

* co nv. Tot a l (c f s) *4 129675. 0 * co nv. (cfs) *4024794.0 *104881.1 
Le ngth wt d . ( f t) 505. 54 wetted Per. (ft) 958.30 362 . 54 

*Mi n ch El ( f t) * 1019. 10 s hear ( lb/sq ft ) 1.51 0 . 33 
Al pha 1.09 *St ream Power ( lb/ f t s) 17. 03 1.17 
Frctn Loss ( f t) 0.66 *cum volume (acre- ft ) * 1422 . 13 *31217 .12 333 . 60 

* C & E LOSS ( f t) 0.13 *Cum SA (acres) 22 1. 84 * 2959 . 44 71.16 
*********************************************************************************************** 

war ni ng: Di vi ded fl ow computed f or thi s cross - secti on . 
Note : Mul t ipl e cr i tical depths were f oun d at t his l ocat ion . The critical dept h with th e l owes t , vali d, 

wat er s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descript i on : 210.74 

RS : 210 . 74 

Left Cha nn e l Bank St a t ion I nterpol ated 
Stat ion El evati on Dat a num= 63 

Sta El ev St a El ev Sta El ev Sta El e v Sta El ev 
* ******* * * * * * * ****** * * * * * * * * 'f<******* ********* * * * ************* * * * * ** * * * * * * ******* 

19243. 9 1048 . 6 19252.9 1048.6 19306 . 8 1048 . 4 19320 . 5 
19417.4 1044 . 519426 . 121038.4 73 19455 . 3 1018 . 3 19887 . 7 
19912. 1 1019 . 4 19926.7 1020 . 6 19947 . 1 1020.5 1997 1. 2 
20005.9 102 5 . 6 200 26.7 1018.2 20095 . 6 1018.8 20149 
20159. 1 1018 . 6 202 06. 5 1019.2 20250 . 3 1018.3 2025 6 .9 
20281. 7 1020 . 8 20 318. 1 1022 20333 . 5 102 1. 2 20349 . 8 
20373.2 1024 . 1 20404.6 1025. 2 20432 . 5 1037.6 20433 . 7 
20468.2 1036.5 21389 . 5 1036.5 21394 . 6 1032.8 21404 
21520.3 1033.6 21537 . 2 1027.8 21587 .9 1027. 7 21638 . 9 
21747. 1 1028 . 9 21771 1029.8 21801. 8 104 1 21813. 2 
22 066.5 1043 . 5 22085. 1 1044.1 22096 . 2 1047.4 22 123.7 
22 272. 5 1040 . 5 22 293.7 1049.5 22308 . 5 1048.9 22356.6 

223 69 1048 . 8 22 377 .5 1053. 2 22399 . 8 1048.3 

Manning ' s n values num= 3 
St a n val St a n val sta n val 

************************************************ 
1924 3 . 9 . 037 19426 .12 . 0 32 20433 . 7 . 037 

Bank St a: Left Ri ght Le ngths: Lef t Cha nne l 
19426 . 12 20433.7 495 503 . 39 

Ineff ecti ve Fl ow num= 1 
Sta L St a R El ev Pe rmanent 

21801 .8 22399 . 8 1048 F 

CROSS SECTION OUTPUT Profil e #P F#1 

Ri ght 
500 

1047.9 19400 . 4 
1018.2 19910.2 
1029.9 19999.5 
1019 .3 20154. 3 
102 0 .6 20263.3 
1021. 8 20361. 7 
10 39.4 20462 . 4 
1032 . 7 21513. 7 
1028.2 21695 . 6 
1040. 9 22057.2 
1048 . 7 22 156 . 7 
1048.4 22365 . 3 

Coeff Cont r. 
.1 

1046.9 
1018.2 
1024.8 
1019. 5 
1021. 3 
1025.8 
1039.5 

1032 
1029 

1040.9 
1040. 5 
1048.1 

Ex pan . 
. 3 

*********************************************************************************************** 
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Dupli cateEffective 
* E. G. Elev (ft) * 1038.25 Element * Left OB * Channel * Right OB * 
• vel Head (ft) 1.35 • Wt . n- val. 0.032 0.037 
• w.s . Elev (ft) • 1036.90 • Reach Len. (ft) 495.00 503.39 500.00 
* Crit w.s . (ft ) * 1029.79 • Flow Ar ea ( sq ft) *16726 . 33 * 3097.74 
* E. G. Slope ( ft / ft) *0.001002 • Area ( s q ft) *16726 . 33 • 3097 . 74 
* Q Tota l ( cfs) *166000 . 00 * Flow ( cf s) *159070.40 * 6929 . 57 
• Top width (ft) * 2325.61 *Top Width ( ft) • 1002.52 * 1323.09 

ve l Total (ft/ s) 8 . 37 * Avg. vel. ( ft / s) 9 . 51 2 . 24 
* Max Chl Dpth (ft) 18.70 * Hydr. Depth (ft ) 16.68 2.34 
• conv . Total (cfs) *5244781.0 * conv. (cfs ) *5025840 . 0 *218940. 3 
* Length Wtd . (ft) 503 . 17 * wetted Pe r. ( ft ) * 1016 . 15 • 1326 . 83 
* Min ch El ( ft) * 1018 . 20 * shear (1 b/sq ft) 1. 03 0.15 
• Alpha 1.24 *Stream Power ( lb/ ft s ) * 9.79 0.33 
* Frctn Loss ( ft) 0. 46 • cum volume (acre-ft) * 7396.70 *30086 . 74 * 2645.94 

:. ~.!. ~. ~~::.£!~l ............. 2;2~ .. =. ~~~. ~:.~:~r~: l ......... :.~ ~2~;~~ .. =.~~! ~;~~ ..... ~r~;~~ .. . 
warning: Divided flow computed for this cross-sect i on. 
Note: Mu ltipl e critica l depths were found a t th i s l ocation. The criti cal depth with the l owest, val i d , 

water surface was used. 

CROSS SECTION OUTPUT Profi l e # PF#2 

* E. G. Elev ( ft ) • 1038 . 51 * El ement Left OB * Channel • Righ.
0
t

3
o
7

s * 
* vel Head (ft) 1.51 • wt . n-va l . 0 . 032 0 
• w. s . Elev ( ft ) • 1037 . 01 • Reach Len. (ft) 495.00 503 . 39 500 . 00 
• Crit w. s. (ft) • 1029.51 • Flow Area ( s q ft) *16835 . 02 183 .49 
• E. G. slope (ft / ft) *0.001066 • Ar ea (sq ft) *16835.02 183 . 49 
• Q Total (cfs ) *166000 . 00 • Flow (cfs) *165847.40 152.58 
• Top wi dth (ft) • 1365.70 * Top width (ft) • 1002.92 362 . 78 

vel Total (ft/ s) 9.75 * Avg . vel . (ft/ s) 9.85 0.83 
• Max chl opth (ft) 18 .81 * Hydr. Depth ( ft ) 16 . 79 0 .51 
• conv . Total (cfs) *5083538 . 0 • conv. ( cfs) *5078865.0 4672 . 5 
• Length Wtd. (ft) 503 . 35 • wetted Per . (ft) * 1016 . 60 363. 41 
*MinCh El (ft ) • 1018 .20 * Shear ( lb/sq ft) 1.10 0 . 03 

A 1 ph a 1. 02 * stream Power (1 b/ ft s) • 10.86 0. 03 
* Fr ctn Los s (ft) 0.51 * cum volume (acre-ft) • 1422 . 13 *31036.43 325.75 
* c & E Los s (ft) • 0 . 07 * cum SA (a cres) * 221.84 • 2948. 14 * 67.02 
*** * ** * ************** *** * * * ** * * * ******* * * * * * * * * * * ** * * * *** * * * * ****** ***** ** **** ******* * ** ******* 
warning: Divided flow computed for this cross-section . 
Note: Multipl e critical depths were found a t this location. The critical depth with the lowes t, valid, 

water surface was us ed. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 210.64 

Description: 210 . 64 - FEMA section Y 
Station Elevation Data num= 56 

Sta El ev Sta El ev Sta 

19062.1 1046.2 19142.3 1046 . 5 19216.9 
19339.3 1045.9 19359.9 1044 . 7 19388.6 
19522.4 1017.9 19688 1018.2 19812.5 
19868 . 7 102 3 . 2 1988 5 . 6 1022.9 19894 .1 
20029 . 3 1018 . 2 20100.6 1018.3 20159.1 
20183.1 1020. 8 20192 . 3 1019.6 20214.4 
20298.5 1024 20323.5 1025.5 20335 
20430 . 1 1017. 7 20460.6 1039 . 9 20483.4 
21442.1 1031.4 21449.1 1028.1 21453.5 
21483.6 1028.3 21519.7 1032 . 5 22411.4 
22496.5 1049.4 22507.7 1051.3 22521 
22591.1 1043.3 

Manning's n values 
Sta n val 

num= 
sta n val sta 

19062.1 . 037 19388.6 .032 20460.6 

El ev Sta 

1046.5 19239.3 
1036 . 7 19405.4 
1018.5 19845.7 
1026 . 4 19926 . 9 
1018.4 20163. 7 
1021.7 20234 . 8 
1029.1 20359 . 6 
1039 . 5 20493 . 5 
1025.3 21460.9 
1032 . 5 22434.2 
1044.2 22524.9 

n val 

.037 

Bank Sta : Left Ri ght Lengths: Left Channe 1 Right 
495 19388.6 20460.6 520 515.29 

Ineffecti ve Flow num= 1 
Sta L Sta R El ev Permanent 
21800 22591 . 1 1048 F 

CROSS SECTION OUTPUT Profi l e #PF#1 

Elev sta 

1046.6 19313 .3 
1034. 5 1943 5. 6 
1021. 7 19854.2 
1018 . 1 19954 
1019 .2 20174 . 9 
102 4 . 3 20242.8 
1019.1 20427.6 
1033.2 21394.6 
1025 . 2 21472.1 
1045.9 22446.8 
1044.1 22586.3 

coeff contr. 
. 1 

El ev 

1046 . 3 
1017.8 
1021.6 
1018 . 1 
1019.6 
1022 . 1 
1017.8 
1033.2 

1026 
1049.8 

1043 

Expan. 
. 3 

* E. G. Elev (ft) * 1037.70 * Element Left OB • channel • Rig h.
0
t

3
o
7

s • 
*vel Head (ft) 1 .06 * Wt . n-val. 0 . 032 0 
• w.s . El ev (ft) • 1036.64 * Reach Len. (ft) 520 . 00 515. 29 495.00 
• crit w.s . (ft) * 1029.00 * Fl ow Area (sq ft) *17585.84 * 5111. 99 
• E.G. slope (ft/ ft) *0.000835 • Area (sq ft) *17585.84 • 7658.60 
• Q Total (cfs ) *166000 . 00 • Flow (cfs ) *151331 . 50 *14668 . 52 
• Top Width (ft) • 2997.54 *Top width (ft) * 1067 . 08 • 1930 . 47 

vel Total (ft/ s) 7 . 31 * Avg . vel . (ft/ s) 8 . 61 2.87 
* Max c hl Dpth ( ft ) 18 . 94 * Hydr . Depth (ft) 16 . 48 3 . 90 
* conv. Total (cf s) *5743728 .0 * co nv . (cfs) *5236186 . 0 *507542 . 1 
* Length Wtd. (ft) 514.20 * wetted Per. (ft) * 1083 . 06 * 1315.09 
* Min Ch El (ft) * 1017.70 * Shear (1 b/ sq ft) 0 . 85 0. 20 
* Alpha 1 . 28 *Stream Power ( lb/ ft s) * 7 . 29 0 . 58 
* Frctn Los s ( ft ) 0.47 • cum volume (acre-ft) * 7396.70 *29888 . 48 * 2584.21 
* c & E Loss (ft) * 0 . 02 * cum SA (acres) • 2106.96 • 2930.73 959.65 
***************1t** *11: ***1r**************"*********************"' ******************* *** *** ********** 

warning : Divided f l ow computed for thi s cross- section . 
Note: Multiple critical depths were found at this l ocation . The critical depth with the lowest, valid, 

wat er s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*"* ****************************************************************************************** ** * 
* E.G. Elev (ft) 
• vel Head (ft) 

• 1037.94 • Element 
1.29 • Wt. n-val . 

Left OB • channe 1 * Rig ht OB * 
0.032 0.037 
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DuplicateEffecti ve 
• w.s. Elev ( ft ) * 1036.65 • Reach Len. ( ft ) • 520 . 00 • 515 . 29 495.00 

crit w.s. Cft) • 1029.00 • Fl ow Ar ea ( s q ft) *17 595. 74 • 1412.25 
E.G. Slope ( ft / ft ) *0 . 000956 *A rea (sq ft ) *17595.74 • 1412.25 

• Q Tota l (c f s) *166000.00 * Flow (cfs) *16204 1. 90 • 3958.07 
• Top width (ft) • 1479. 19 * Top width ( ft ) • 1067 . 16 412.03 

ve l Total (ft/ s) 8 . 73 • Avg. vel. (ft/s) 9.21 2.80 
• Max chl Dpth ( ft ) 18.95 • Hydr . Depth ( f t) 16.49 3.43 
• Co nv . Total (c f s) *5368837 . 0 * Conv. (c f s) *5240824.0 *128013.4 
* Le ngth wtd . ( ft ) 514 . 88 • wetted Per. ( ft ) * 1083. 15 416.47 
• Min ch El (ft ) • 1017.70 • s hear ( l b/sq ft) 0. 97 0. 20 
• Alpha 1.09 • Stream Power ( lb/ft s) • 8.93 0.57 
• Frctn Loss (ft) 0.50 • cum vo lume (acre-ft) • 1422.13 *30837.48 316 . 59 
• c & E Loss (ft) 0.01 • cum SA (acres) 221.84 • 2936. 17 62.57 
****f:****1<********************1:********"*******************************1t************************ 

Wa r ni ng : Divided flow computed f or th i s cross - section . 
Note: Multip le critical depth s were found at this l ocation . The criti ca l depth with the l owest , valid, 

water surface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 210.55 

RS: 210.55 

Left channel Bank station I nterpol ated 
Stati on Elevation Data num= 55 

St a El ev Sta El ev Sta El ev St a El ev Sta El ev 
******************************************************************************** 

19008 1045.1 19023.1 104 5 . 1 19106.6 1045.2 19117.1 1045.2 19188.7 1045 . 4 
19198 . 2 1045 . 3 19263.2 1046 19303 . 5 1044 .219322 .161037.828 19365 1023 . 2 
19375.9 1018 . 6 19396.7 1018.7 19519.3 1018 . 6 19791 1018 . 3 19813 .4 1028.8 
1985 7 . 3 1026.7 19886.1 1038.1 19909.3 1027. 2 19915. 5 1030 . 7 19959 . 6 1020 
20002 . 1 1018 20058 . 3 1018.1 20175. 7 1018.1 20440. 7 1018 . 3 20476.7 1037.4 
20483 . 2 1040. 3 20500 . 3 1039. 7 20507 . 6 1034. 3 21313 . 5 1033.6 21372. 5 1032.4 
21406.9 1033 21409 . 3 1032 .1 21417.2 1027.2 21429 1026.3 21456 . 2 1025.4 
21459 . 3 1026.4 21468 . 1 1028. 2 21496.9 1030.2 21548.3 1034.3 21557.5 1034. 9 
21626 . 2 1036.3 21634.2 1035.7 21643.8 1035.7 21713 1035.7 21771. 2 1036 
22449 . 6 1036 22451.9 1037 . 8 2245 5. 6 1040 22484 . 4 1044.7 22494 .2 1046 . 8 
22499 . 9 1046 22506.9 1046 . 2 22537.1 1043.6 22580 . 7 1043.5 22585 1043 

Manning 's n values num= 
Sta n Val 

3 
sta n val St a n val 

19008 . 03719322 . 16 . 032 20483 . 2 .037 

Bank sta: Left Right Lengths: Left c ha nn e l Ri ght 
495 

coeff ca nt r. 
. 1 

Expan. 
. 3 19322. 16 20483.2 47 5 473.19 

Ineffective Flow num= 1 
Sta L Sta R El ev Permanent 
21300 22585 1046 .8 F 

CROSS SECTION OUTPUT Profi l e #PF#1 

* E.G. Elev (ft) * 1037 . 21 * El emen t Left OB * Channel * Ri ght OB * 
• ve l Head ( ft ) 1.28 • wt . n-val. 0.032 0.037 
• w. s. Elev (ft) • 10 35.92 • Reach Len. ( f t) 475.00 473. 19 495 . 00 
• Crit w. s. (ft) • 1028.55 • Fl ow Area (sq ft) *17766 . 06 * 1561. 68 
• E. G. slope (ft / ft) *0.001015 • Area ( s q f t) *17766 . 06 • 2866 . 74 
• Q Total (cf s) *166000.00 • Fl ow (c f s) *162866 . 20 • 3133.85 
• Top width (ft ) • 2363.76 • Top width (ft) • 1136.06 1227 . 70 

vel Total (ft/ s) 8.59 • Avg. ve l . (ft / s) 9. 17 2 . 01 
• Max chl Dpth ( ft ) 17.92 • Hydr . Depth (ft) 15.64 1.97 
• conv . Total (cfs) *52 10137 . 0 • Co nv . (cfs) * 5111777.0 • 98360.2 
• Length wt d . (ft ) 473.40 • wetted Per . (ft) • 1151.83 795 . 13 
• Min ch El ( ft) • 1018.00 * Shear ( lb/sq ft) 0.98 0 . 12 
• Alpha 1.12 *Stream Power (lb/ft s) * 8.96 0 . 25 
• Frctn Loss (ft) 0.25 • cum volume (acre- ft ) • 7396 . 70 *29679.38 2524 . 40 
• c & E Loss (ft) 0 . 27 • cum SA (acres) • 2106 . 96 • 2917.70 941. 70 
***************** *************************************************************** *************** 

warning : 
war ning: 

war ning: 

Note : 

Divided f l ow computed for thi s cross-section. 
The velocity head ha s changed by more than 0.5 ft (0 . 15 m). Thi s may indicate the need for 
addi tional cross sect i ons . 
The conveyance ratio (up stream conveyance divided by downs t ream conveyance) is less t han 
0 . 7 or greater tha n 1.4. Thi s may indicate the need for additiona l cross sections. 
Multipl e critical depths were fo und at th i s locati on . The criti ca l depth with the l owes t, vali d, 
water surface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
*********************************************************************************************** 
• E. G. Elev (ft) • 103 7 .43 • El eme nt Le ft OB • Chan nel • Righ.t

03
o
7

B • 
* vel Head (ft) 1. 25 • wt . n-Val . 0 . 032 0 
• w.s. Elev (ft) • 1036.18 • Reach Len . (ft ) 475 . 00 473.19 495.00 

Crit w.s. (ft) * 1028.55 * Fl ow Area (sq ft ) *18058.02 1293.19 
• E.G. Slope (ft/ft) *0.000970 * Area (sq ft ) *18058 . 02 1293 . 19 
• Q Tot a l (cfs) *166000.00 • Flow (cf s) *163325.00 • 2675.01 
• Top width ( ft) * 1743 . 43 • Top width (ft) • 1138 . 49 604.94 

vel Total ( ft /s) 8 . 58 • Avg. vel . ( ft /s) 9 .04 2 . 07 
• Max chl Dpth ( ft ) 18 .18 • Hydr. Depth ( ft) 15 . 86 2 . 14 
• conv . Total (c f s) * 5330421.0 • conv. (cfs) *5244524.0 • 85897 . 0 
• Length Wtd. ( ft ) 473.37 • Wet t ed Per . ( ft ) * 1154 . 47 607.97 
• Minch El ( ft ) • 1018 . 00 * Shear ( lb/ sq ft ) 0.95 0.13 
• Alpha 1.09 • Stream Power (lb/ ft s) • 8.57 0.27 
* Frctn Loss ( ft ) 0 . 24 • cum volume (acre-ft) • 1422 . 13 *30626.60 301.22 
* C & E LOSS (ft) 0 . 26 *Cum SA (acres) 22 1. 84 * 2923 .13 56.79 
************************ ************ ***** ********************************************** *** ***** 

wa r ning: 
wa r ning: 

warning: 

Divided flow computed f or thi s cross-sec t ion. 
The velocity head has cha nged by more th an 0.5 f t (0. 15 m). Th i s may indicate th e need for 
add itional cross sections . 
The conveyance ratio (upstream conveyance divided by downstream conveyance) 1 s less th an 
0.7 or greater tha n 1.4. Thi s may indi cate the need for add1t1onal cross sec tlons. 
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Note: 
DuplicateEffective 

Mu ltipl e critical depths were found at this location . The critical depth with the lowest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 210 . 46 

RS: 210 . 46 

Left and Right channe l Bank Stations Interpol a ted 
station El evati on Data num= 74 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
*******************************************1<************************************ 

18491.3 1044 . 8 18509.6 1044 . 4 18559.8 
18607.7 1045 18678 1044.8 18723.7 
18891.1 1043.9 18897 .1 1043.9 18962.7 
19078.3 1042.4 19136.1 1042. 2 19176. 5 
19266.3 1021.8 19276.2 1021.1 19328. 5 
19395.8 1018 . 5 19810.2 1018. 3 19863. 8 
20094 . 1 1018 . 1 20114.1 1018.1 20127.6 
20174 .1 1021.6 20197.2 1018 . 1 202 39.9 
20351. 5 1018 20390.4 1018.4 20443.9 
20656.3 1018.8 20722.5 1019 20743 
20920 . 3 1019. 3 20973.2 1019.2 21047.3 
21136 . 1 1016 . 3 21211.7 1018. 4 21228.5 

21284 1038 . 08 21290.7 1044 21292 . 3 
21443.5 1044.5 21454 1047 .4 21465 .5 

22515 1046.9 22564 . 7 1048.3 22637.2 

num= Manning 1 s n values 
Sta n val Sta n val 

5 
sta 

1045 . 8 18571.1 104 5 . 5 18 5 84. 8 1043.3 
1044 . 2 18801 1044. 1 18803.4 1044.1 
1043.6 19022 . 5 1043 .3 19024.4 1043 . 3 
1042. 5 19201.9 1040.9 19233.8 1028.3 
1018.7 19351.6 1018 . 1 19377 1018.33 
1018.1 19922 1018. 2 20015.9 1018.2 
1022. 4 20129.6 1023 . 9 20150.4 1023.9 
1018.1 20295 . 4 1018 . 2 20303 1018.6 
1018.4 20502 . 8 1018. 5 20565.4 1018 .8 
1019 .6 20798 . 1 1019 . 8 20867 . 2 1019.1 
1019.3 21120 .7 1021.1 21123 1021.2 
1018. 3 21261.8 1036. 3 21280.4 1034.9 

1046 21334.2 1043 21405.2 1043.3 
1044.1 22456.6 1042.9 22498 . 8 1045.3 
1048. 5 22652 1048.3 

n val sta n val Sta n val 
******* ************** * **** * * * * * * * *** *********** ******* ********** **** * 1<* * * * * * * * * * 
18491.3 .037 19176.5 . 032 20150.4 .037 21292 . 3 . 037 21454 .025 

Bank Sta : Left Right Lengths: Left channe l Right Coeff Co ntr. Expan . 
19377 21284 520 522.28 505 . 1 . 3 

Ineffective Flow num= 
Sta L Sta R El ev Permanent 

18491.3 19377 1048 F 
21292. 3 22652 1048 F 

CROSS SECTION OUTPUT Profil e #PF#1 
*********************************************************************************************** 
• E.G. Elev (ft) • 1036.70 * El ement Left OB • chann e l Ri ght OB • 
• vel Head (ft) 0.40 • Wt. n-val. 0.035 
• w. s. El ev (ft) • 1036 .30 *Reach Len. (ft) 520 . 00 522 . 28 505.00 
* crit w. s. (ft ) • 1025.05 * Flow Area (sq ft) *32809.68 
• E. G. s l ope (ft/ft) *0. 000315 *Area (sq ft) * 2323.77 *32809.68 
* Q Total (cfs) *166000 . 00 * Flow (cfs) *166000.00 
*Top width (ft) * 2068 . 39 *Top wi dth (ft) 163.45 * 1904.94 

ve l Total (ft/s) 5 . 06 * Avg. vel. (ft/s) 5.06 
*Max chl Dpth (ft) 20 . 00 • Hydr. Depth (ft) 17.22 

Conv. Total (cfs) *9356502 .0 • Co nv . (cfs) *9356502 . 0 
* Length wtd. (ft) 522.28 * Wetted Per. (ft) * 1912. 59 
* Minch El (ft) • 1016.30 • shear (lb/sq ft) 0 .34 

Alpha 1.00 • s tream Power (lb/ft s) * 1.71 
• Frctn Loss (ft ) 0.21 *cum volume (acre-ft) 7384.03 *29404 .68 * 2508 . 12 
• c & E Loss (ft) 0.02 • cum SA (acres) • 2106.06 * 2901.19 934.73 
*********************************************************************************************** 

warni ng: Divided flow computed for this cross-section. 
Note: Multipl e criti cal depths were found at this location. The criti cal depth with t he l owest, valid , 

water surf ace was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
*********************************************************************************************** 
* E.G. El ev (ft) * 1036.94 El ement Left OB * Channel * Right OB * 
• vel Head (ft) 0.39 * Wt. n-val. 0.035 
• w.s. Elev (ft) * 1036.55 *Reach Len. (ft) 520 . 00 522.28 505.00 
• crit w.s. (ft) * 1025.05 • Fl ow Area (sq ft ) *332 90.61 
• E.G. s l ope (ft/ft) *0 . 000304 * Area (sq f t) *33290.61 
• Q Total (cf s) *166000.00 * Flow (cfs) *166000.00 
• Top wi dt h (ft) * 1905.27 *Top width (ft) • 1905.27 

ve l Total (ft/s) 4.99 • Avg . vel. (ft/s) 4.99 
* Max chl Dpth (ft) 20 . 25 * Hydr. Depth (ft) 17 . 47 
* conv. Total (cfs) *9515830. 0 * Conv. (cfs) *95 15830 .0 
• Length wtd. (ft) 522.28 • wetted Per . (ft) * 1931.23 
• Min ch El (ft) • 1016. 30 * shear ( l b/sq ft) 0. 33 
• Alpha 1.00 *Stream Power ( l b/ft s) * 1.63 
* Frctn Loss (ft) 0 . 20 *Cum volume (acre-ft) • 1422. 13 *30347.70 293.87 

C & E LOSS (ft) 0 . 02 *Cum SA (acres) * 221.84 * 2906.60 53.36 
*********************************************************************************************** 

Note : Multiple criti cal depths were found at this l ocation. The crit i cal depth with the lowest, vali d, 
water surface \Vas used . 

CROSS SECTION 

RIVER: 
REACH: RS : 210.36 

INPUT 
Description: 210.36 

Left a nd Right channel Bank stations Interpolated 
Stat i on Elevation Data num= 99 

Sta El ev sta El ev sta El ev Sta 

19224.5 
19404.8 
19667.3 

19827 

1050.4 19284.3 
1018.4 19463 . 3 
1022. 1 19733 . 3 
1026. 5 19834 . 6 

1050.7 19305 
1018. 3 19612. 3 
1021.4 19790 . 5 
1028 .4 19890.9 

1051 19357.1 
1018 . 1 19621.3 
1022 . 1 19802 . 9 

1029 19964 . 7 

El ev sta Elev 

1049.619375.1610 37.787 
1018.1 19634.8 1021.9 
1021 . 9 19818 .6 1026.5 
1027 .7 19973.5 1027.6 
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19985.2 
20087. 1 
20191.7 
20437.5 
20636.5 
20797.4 
21017 . 9 
21208.9 

21368 
21516 .4 
21735.8 
22007.4 

22278 
22399 . 2 
225 17 . 5 
22733 . 2 

102 3 19997 . 6 
1023 20111. 8 

1024 .2 20273 . 6 
1019.6 20442.7 
1025.3 20692 . 9 
1031 . 2 20811 . 3 
1019 .4 21027 
1018.7 212 45 
1043.7 2140 7 . 5 
1042.2 21531 .8 
1042.3 21795 .8 
1043.5 22067.8 
1043. 1 22282. 5 
1062.6 22410.6 
104 7.5 22554.5 
10 52.6 22752 . 7 

1019 . 2 20010.7 1019.2 20032.2 
1024 . 6 20144 . 4 1023.1 20153.9 
1021. 2 20346. 9 1017.4 20363. 5 
1017.4 20510.8 1017 .5 20526 .1 
1026 . 1 20742 . 9 1025.6 20769.6 
1023 . 1 20868. 1 1020.3 20886 . 8 
1020.7 21039.6 1017.6 21095.8 
1019.62 12 91.171037.78621291.23 
1045.3 21418 .5 1048.3 21429 . 5 
1042.1 21606.4 1042.3 21664 . 8 
1042.1 21853 1041.4 21904 .7 
1044 . 3 22085. 5 1044 .9 22 124 .1 

1043 223 18.4 1050. 8 22330.1 
1059 . 4 22438.3 1043.7 22476 
1047.8 22615.4 1044.3 22685.5 
1056.6 22761 . 2 10 57.6 22797 . 5 

oup l i cat eEffecti ve 
1022. 5 20039.2 1024.8 
1025.4 20168.7 1024.3 
1017.6 20425.8 1018 . 5 

1018 20581. 3 1024.2 
1031 .4 20776.7 1032. 1 
1019 .8 21012.2 1019.3 
1017.7 21149.8 1018 

1037.81 21303.9 1042 . 8 
104 5 .3 21450.9 1041 . 3 
1042.2 21728.4 1042 .1 
1040.9 21945.9 1041 . 5 
1042. 5 22213.9 1042 . 6 
1051. 8 22376 1061. 9 
1043.3 22498.2 1043 . 9 
1043.5 22715. 7 1043 . 9 

1059 

Mann i ng's n value s num= 
s t a n val sta n val Sta n val sta n va l 

************ **************************************************** 
19224.5 . 032 19357.1 .037 20776.7 .025 21303.9 .025 

Bank s t a: Left Right Lengths: Left Chann e l Rig ht coeff Contr. Expan. 
19375. 1621291. 17 480 487 . 62 480 . 1 . 3 

I neffecti ve Fl ow num= 1 
Sta L Sta R El ev Permanent 

21303 . 9 22797 . 5 1058 F 

CROSS SECTION OUTPUT Profile #PF#1 
********************* ******* **************************** **** *********************** *** ******** 
* E.G . El ev ( ft) * 1036 . 46 * El ement Left OB • chann e l Right OB * 
* ve l Head ( ft ) 0.60 • Wt . n- val. 0.032 
* w. s. El ev (ft) * 1035.87 *Reac h Le n. ( ft ) 480 . 00 48 7 .62 480.00 
• Crit w.s . ( ft ) * 1027 . 55 • Flow Area (sq ft) *26745.71 
* E. G. s l ope (ft/ft ) *0.000542 * Area (sq ft ) *26745.71 
* Q Total (c f s) *166000 . 00 • Flow (c f s) *166000 . 00 
• Top widt h (ft) * 1908. 19 • Top width (ft ) • 1908 .19 

vel Total ( ft / s) 6 . 21 • Avg. vel. (ft / s) 6.21 
• Ma x chl Dpth (ft ) 18.46 • Hydr. Depth (ft ) 14.02 
* conv . Total (cfs) *7131869 . 0 • conv. (cfs) *7131869 . 0 
* Length Wtd. ( ft ) 487 . 62 • wetted Per . (ft) • 1924.89 
• Minch El (ft) • 1017 . 40 • s hear ( lb/ sq ft) 0.47 
• Alp ha 1. 00 • Stream Power ( lb/ ft s) • 2.92 
• Frctn Loss (ft) 0 . 24 • cum vo lume (acre-ft) • 7370.16 *29047.65 * 2508. 12 
• c & E Loss ( ft ) 0 . 03 • cum SA (ac r es) * 2105 . 09 • 2878.33 934.73 
************* **** *************1<************************* ***** ********************************** 

Note: Multipl e critical depths were found at this l ocation . The cri tical depth wi th th e l owest, valid, 
water sur f ace was used. 

CROSS SECTION OUTPUT Profile #PF#2 
************************** *** **-tl*** ***"'******* **************************** ***""***************** 
* E. G. El ev ( ft ) * 1036. 72 * Eleme nt Left OB * Channel * Ri ght OB * 
• vel Head ( ft ) 0.58 • Wt. n-val . 0.032 
• w.s. Elev ( ft ) * 1036.14 • Reac h Len . (ft ) 480.00 487.62 480 . 00 
• crit w. s . ( ft ) • 1027.55 • Flow Area (sq ft) *27269. 74 
• E. G. s lope ( ft / ft ) *0.000509 • Area (sq ft) *27269.74 
• Q Total (cf s) *166000 . 00 • Flow (c f s) *166000 . 00 
• Top wi dth ( ft ) • 1909.31 • Top width (ft ) * 1909.31 

ve l Total ( ft / s) 6.09 * Avg. vel. ( ft / s) 6.09 
* Ma x Chl Dpth ( f t) 18.74 * Hydr . Depth (ft ) 14.28 
• conv. Tot a l (c f s) *7359590.0 • conv. (c f s) *7359590.0 
*Length wt d. ( ft ) 487 . 62 • wetted Per . ( ft) • 1926.14 
* MinCh El ( ft ) 1017.40 • Shear ( lb/ sq ft ) 0.45 
* Alpha 1. 00 • St ream Powe r ( l b/ ft s) • 2. 74 
* Frctn LO SS (ft) 0.23 * Cum Volume (ac re-ft ) * 1422.13 *29984 . 65 293.87 
• c & E Loss (ft) 0.03 • cum SA (acres) 22 1 .84 • 2883.73 53.36 
**************** ********************************************************************** ***** **** 

Note: Mu l tiple criti cal de pths were foun d a t t hi s l ocation . The critical depth with the l owest, val id, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 210. 26 

RS : 210.26 

Le ft and Rig ht Chann e l Bank St ations Interpolated 
Stat ion Elevation Data num= 75 

Sta El ev sta El ev Sta El ev Sta El ev Sta El ev 
************** ********* ********************* ** *** ******1<**************** ******** 

18518 1039.8 18554 . 5 1039.8 18657 . 8 1042 1874 1. 9 1041.6 18818 1041.2 
18898.6 1041.1 18982 . 3 1040. 1 19077 .8 1039.4 19162 1039.9 19268.1 1040 . 3 
19363.8 1039.3 19372 . 2 1040.4 193 77.071037. 672 19408 . 8 1019 .9 19682 . 2 1018.6 
19755.3 1018.2 19759 .5 1026 19769 102 3.5 19813.4 1021.7 19816 1022.7 
19816.8 1022 19849 .2 1020.9 19871.6 1022.5 19881.3 1022.3 19909 . 8 1024 . 5 
19932.2 1024.7 19991. 1 102 7.6 20032.1 1025.3 20063 . 9 1021.9 20070 .8 1022 
20075.8 1024 20075 . 9 1020.9 20082.4 102 5 20120.1 1032.8 20142.9 1027 . 4 
20152.1 1027.4 20162 1021. 5 20166. 1 1020 20257.3 102 5. 2 20290. 7 1026 . 3 
20327 . 7 1020 . 7 204 49 1018 .6 20490 . 7 1017.8 20521.6 1018 . 3 2054 1. 8 1020 . 7 
20564 . 4 1016.9 20641.9 1017. 2 20694 . 8 1022 .3 20718.8 1018 .4 20789. 5 1018.3 
20862 . 3 1019 .1 20960 1018.2 20989.1 1018.9 21058.3 1018 .1 21141 1018 
21241.8 1017. 5 21265 . 8 1018 . 4 21280.3 1023. 521331 .82103 7. 672 21342. 1 1040. 5 
21367 .6 1040 . 4 21378 .7 1044 21393.2 1047 21408.2 1043 . 8 21433.3 1036.1 
21453.3 1036. 5 21462.7 1039.8 21481. 6 1041 22697. 5 1041 22726 . 9 1046 . 8 
22740.7 1043.8 22748.5 1041 22815.8 1041 22841.3 1048 22891 105 7 . 7 

Manning ' s n values num= 
~ n ~ ~ n ~ ~ n ~ ~ n~ ~ n~ 

********* *************1<****** ***** ***************************************** ***** 
18518 .037 19372 .2 . 032 20694.8 .037 21342.1 . 037 21393.2 . 025 
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• 

• 

sank Sta: Left Rig ht 
19377.0721331.82 

Ine f fective Fl ow num= 
Sta L Sta R El ev 
185 18 19162 1050 

21393.2 22891 1050 

Lengths: Left channel 
505 512. 65 

Permanent 
F 
F 

CROSS SECTION OUTPUT Prof i l e #PF#1 

Ri ght 
520 

Dupli cateEffective 
Coeff Contr . Ex pan. 

.1 . 3 

********1<************************************************************************************-l:* 
• E.G. El ev (ft) * 1036.19 • Element Left os * channel * Right os • 
*vel Head (ft) 0.51 • wt . n-val. 0.034 
* w. s. El ev (ft ) * 1035.68 * Reach Len. (ft) 505.00 512.65 520 . 00 
* c r it w.s. (ft) * 1026 . 47 * Fl ow Area (sq ft) *29013.43 
* E. G. s l ope (ft/ft) *0.000463 * Area (sq ft) *29013.43 
* Q Tota l (cfs) *166000.00 * Fl ow (cfs ) *166000.00 
• Top widt h (ft) • 1943.97 • Top width ( ft) * 1943 . 97 

vel Total (ft/s) 5.72 * Avg. Vel. ( ft /s ) 5.72 
* Max chl Dpth ( ft) 18.78 * Hyd r. Depth (ft) 14.92 
* Conv . Total (cfs) *7711693 . 0 * Conv. (cfs) *7711693.0 
* Length Wtd . (ft) 512 . 65 * \vetted Per . (ft) * 1966 . 13 
* Minch El (ft) 1016.90 *shear (lb/sq ft) 0.43 
*Al pha 1.00 *Stream Power ( l b/ ft s) * 2 .44 
* Frctn Loss ( ft) 0.27 * Cum vol ume (ac re-ft) * 7370.16 *28735.56 * 2508.12 
* c & E Loss (ft) 0 . 01 * cum SA (acres) 2105.09 * 2856.77 934 . 73 
*********************************************************************************************** 

Note: Mu l tiple criti cal depths were found a t this l ocati on. The cri t i ca l depth wi t h the lowest, valid , 
water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*******1::**********************************************t;***********'k**************************** 
*E.G. El ev (ft) * 1036.46 * Element Left 08 * Channe l *Right 08 * 

vel Head (ft) 0 . 49 Wt . n-val. 0.034 
* w. s. Elev ( ft ) * 1035 . 97 *Rea ch Len. (ft) 505 . 00 512.65 520 .00 
* cri t w.s. (ft) * 1026 . 47 • Fl ow Area (sq ft) *29570 . 83 
* E. G. Sl ope (ft/ft) *0 . 000435 • Area (sq ft) *29570 . 83 

Q Total (cfs) *166000 . 00 • Fl ow (cfs) *166000.00 
* Tvoep wT

0
i dtta hl ((fftt /)s) * 1945 . 53 • Top width (ft) • 1945.53 

l 5.61 * Avg . ve l . ( f t/s) 5 . 61 
* Max Ch l Dpt h ( f t) 19 . 07 * Hydr. Depth (ft) 15 . 20 
* conv . Total (cfs) *7955870.0 * conv . (cfs) *7955870.0 
* Length wtd . (ft) 512.65 * wetted Per. (ft) * 1967 . 80 
* Mi nch El (ft) * 1016.90 *shear ( l b/sq ft) 0.4 1 
* Al pha 1 .00 • Stream Power ( l b/ f t s) * 2.29 
* Frctn Loss (ft) 0 . 25 * Cum volume (acre-ft) * 1422.13 *29666.50 293 . 87 
* c & E Loss (ft) 0 . 01 * cum SA (acres) 221.84 * 2862. 15 53.36 
************************************************************* ********************************** 
Note: Mu l tip l e cr i t i cal depths we r e fo und at t hi s l ocat ion . The criti cal dept h wi th t he l owest , vali d , 

water surface was used. 

CROSS SECTION 

RIVER: 
REACH: RS : 210 . 17 

INPUT 
Descripti on : 210 . 17 - FEMA secti on x 

Rig ht Cha nn el Bank Stati on 
I nterpol a ted 

St ati on El evati on Dat a num= 81 
Sta El ev sta El ev Sta 

18525.7 1038 18530.7 1038 18532.2 
18559 . 1 1038. 3 18583 . 6 1039 . 8 18667.3 
18843.2 1039.2 18918.6 1039.2 18975.6 
19159.7 1029 . 9 19162. 1 1028.2 19206 . 3 
19267 .8 1029 . 3 19288.9 1028 . 6 19327 . 1 
19498.4 1019.3 19752 . 3 1018.6 19761.8 
19826.4 1023 . 3 19861.6 1026.2 19939.7 

20047 1026 . 8 20077 1025.5 20173. 1 
20260 . 5 1027 . 9 20289.3 1020.1 20308.5 
20336.8 1017.9 20348 . 1 1016 . 4 20392.6 
20505.4 1021.6 20584.7 1020 20677.5 
20931 . 9 1023.3 2099 1. 7 1025 21079.4 
21181.2 1023.5 21223 1023 21231 
21302 . 8 1025. 121334 .72 1037.43 21339 . 3 
21385.9 1046.9 21435.8 1035.7 21473.1 
22750.2 1044 . 1 22757.2 1040. 5 22826.4 
22897 . 3 1057 

Mann ing •s n val ues num= 4 

El ev sta El ev sta 

1038.8 18540.9 1039 18542.7 
1040 18672.2 1040 18771.1 

1038.6 19067.9 1036.2 19141. 4 
1023. 5 19232.4 1025 . 6 19237 . 8 

1031 19354.6 1031.5 19359 . 6 
1021.9 19768 . 4 1019. 7 19807 . 9 
1026 .1 20019. 7 1026 . 2 20040.5 
1021. 8 20204 . 7 1022. 1 20221.8 
1019 . 1 20310 1020 20324 . 5 
1014.7 20407.8 1014.9 20421.1 
1020 .6 20713 1019 . 7 20811. 2 
1022.7 21093 . 5 1022.3 21106 . 3 
1018.7 21249 . 3 1020.1 21260 . 4 
1039.2 21359 . 2 1038.4 21371. 3 

1040 22703 . 8 1040 . 5 22737.6 
1040 .5 22854 1049.8 22873 . 2 

s t a n val Sta n val Sta n val Sta n Val 
*********************** * * * * * * * * * *** ***** ****** ** ** * * ** * * * *** * ** * 

18525.7 .037 19354.6 

sank Sta: Left Ri ght 
19354 . 621334.72 

I neffect ive Fl ow num= 
Sta L St a R El ev 

18525.7 19354 . 6 1050 
21385 . 9 22897.3 1050 

. 032 20991.7 . 037 21339.3 

Leng t hs: Left channel 
505 497.78 

Permanent 
F 
F 

Right 
495 

CROSS SECTION OUTPUT Profi l e #PF#1 

.025 

coeff contr. 
. 1 

El ev 

1038.3 
1039 . 9 
1035.5 
1026.9 
1019.6 
1021.1 

1026 
1027 . 9 
1021.7 
1019.4 
1021. 5 
1024 . 9 
1023 . 1 

1044 
1046 . 8 
1052 . 2 

Expan. 
. 3 

*********************************************************************************************** 
* E.G . El ev ( ft ) • 1035.91 * El ement Left OS * chann e l Ri ght DB * 
• ve l Head (ft ) . 0 . 62 • Wt . n-val . 0 . 033 
* w.s. El ev (ft ) • 1035 . 29 * Reach Len. (ft) 505 . 00 497 . 78 495.00 
• Cr i t w. s . (ft) • 1027.95 • Fl ow Area (sq ft) *26319 . 87 
* E.G. Sl ope (ft/ft ) *0.000609 • Area (sq ft) 1479. 59 *26319. 87 
* Q Total (cf s) *166000.00 * Fl ow (cfs) *166000. 00 
* To~ Wi dth ( f t) * 2187. 11 * Top Width (ft ) 212 . 52 • 1974.59 

Ve Total C ft/s) 6.31 • Avg. vel . (ft/ s) 6 . 31 
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Dupli cateEffecti ve 
*Max Chl Dpth (ft) 20.59 * Hydr. Dept h ( ft ) * * 13.33 
• Conv. Total (cfs) *6728709.0 * conv. (cfs) *6728709.0 
* Length Wtd. (ft) • 497.68 • wetted Per. (ft) • 1991 . 56 
* Min ch El (ft) • 1014.70 * s hear (1 b/ sq ft) 0. 50 

Alpha 1.00 *Stream Power ( lb/ ft s) • 3.17 
* Frctn Loss (ft) 0.29 *cum volume (acre-ft) • 7361.58 *28409 . 96 • 2508.12 
• C & E Loss (ft) 0 . 03 * cum SA (acres) * 2103.86 * 2833 . 71 934 . 73 
*** ******************************** ********************************** **************** ********** 

Note: Mu ltipl e critical depths were found at this location. The critical depth with the l owest, vali d, 
water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*****************************1<*******************************************************1;********* 
* E. G. El ev (ft) 1036. 20 • El ement Left OB • Channe 1 * Right OB • 

vel Head (ft) 0.59 * Wt. n-va l . 0.033 
w.s. Elev (ft) * 1035 . 61 * Reach Len . (ft) 505.00 497.78 495.00 

• crit w. s. (ft) * 1027 . 95 * Fl ow Area (sq ft) *26940 . 91 
* E.G. Slope (ft/ft) *0 . 000565 * Area (sq ft) *26940 . 91 
* Q Tota l (cfs) *166000 . 00 * Flow (cfs) *166000.00 

Top wi dth (ft) * 1975.40 • Top width (ft) • 1975 . 40 
ve 1 Tot a 1 ( ft / s) 6. 16 • AVg . ve 1 . ( ft / s) 6 . 16 
Max Ch 1 Dpth (ft) 20.91 * Hyd r. Depth (ft) 13. 64 
Conv. Tota l (cfs) *6982102.0 • Conv. (cfs) *6982102.0 
Length Wtd . (ft) 497 . 70 • Wetted Per . (ft) * 1996. 54 

• Min Ch El (ft) • 1014.70 • Shea r (1 b/ sq ft) 0. 48 
Al pha 1.00 * Stream Power ( l b/ ft s) * 2.93 

* Frctn LOSS (ft) 0 . 27 *Cum Volume (acre-ft) * 1422 . 13 *29333 . 96 293.87 
* c & E Loss (ft) 0 . 03 * cum SA (acres) 221.84 • 2839 . 08 53.36 
********** ******** *** ********* ***1l***** ************* ************************************* ****** 
Note: Multiple criti cal depths were found at th i s l ocati on . The critical depth with the lowes t, valid, 

water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 210 . 07 

RS : 210.07 

Left Channe 1 Bank stat i on Interpo 1 a ted 
Station Elevation Data num= 71 

sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
***************** ***************** ** ******************* ************* ************ 

18501.7 
18760.6 
18959.6 

19143 
19351.1 
20043.4 
20319.7 
20689.9 
20907.6 
21065.6 
21207.2 
21286.7 
21428.3 
22744.1 
22885.1 

1037 . 5 18541.3 
1038 . 9 18769.9 
1037 . 3 18970.3 
1018 . 7 19188.2 
1019 . 1 20002.2 
1020 . 3 20109. 3 
1020 . 4 20385.2 
1019 . 9 20746.4 
1018. 8 20909. 5 
1030.2 21073.1 
1024. 8 21212.4 
1032.7 21315.8 
1035.2 21444. 5 
1046.7 22757.9 
1052.1 

1037.3 18564.5 1038.8 18619.1 
1038 . 8 18829.1 1038. 5 18842 

1037 18978.8 1029.1 18997 . 2 
1018.7 192 101018.946 1924 1. 4 
1019. 3 20010.8 1019. 3 20015 . 9 
1021.6 20149. 1 1018.8 2024 1. 7 
1020 . 2 20395 1020.3 20523.6 
1020 . 1 20785.8 1020 20842.9 
1018 . 7 20945 . 5 1031.5 20951.8 
1030.3 21098. 1 1026.3 21164.8 
1026 . 6 21220.7 1028.3 21237 . 2 
1034 . 4 21346.3 1039.3 21383 . 5 
1036 . 3 21455.5 1040.2 21470 
1043.7 22766.1 1040.5 22836 . 3 

Manning ' s n values num= 4 

1038.6 18704 . 2 
1038.3 18894 .1 
1018.5 19080 .1 
1019. 3 19299 . 9 
1021.6 20017.6 
1019.6 20301.9 

1020 20576 
1018.9 20851.6 
1031.4 21011.2 
1026.1 21186.9 
1024 . 7 21246.8 
1047.6 21397.9 
1040.9 22716. 5 
1040. 5 22861.9 

sta n val sta n va l Sta n val Sta n val 
********************* *************** **************************** 

18501.7 . 032 18959.6 . 037 19241.4 .037 20945 . 5 .025 

Bank Sta: Left Right Lengths: Left channel Right coeff cont r . 
19210 20945.5 495 490.15 505 .1 

Ineffect i ve Flow num= 
Sta L Sta R El ev Permanent 

18501.7 19210 1048 F 
21383.5 22885 . 1 1048 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

1038 . 7 
1038 . 1 
1018. 5 
1019.1 
1021.9 
1019.6 
1020.4 
1018.9 
1029.6 
1026.4 
1023.1 
1044.6 
1040.5 
1049. 1 

Expan . 
. 3 

************************************************* ********************************************** 
* E. G. Elev (ft) * 1035 . 59 • Element Left OB * Channel * Right OB * 
• vel Head (ft) 0.51 • wt . n- Val . 0.037 0 . 025 
• w. s. Elev (ft) • 1035.08 • Reac h Len. (ft) 495.00 490.15 505 . 00 
• Crit w.s . (ft) • 1026.32 • Flow Area (sq ft) *26671 . 91 • 2457.08 
• E.G. slope (ft/ft) *0 .000543 • Area (sq ft) • 3733.47 *26671.91 • 2457.08 
• Q Total (cfs) *166000.00 * Flow ( cfs) *154129 . 50 *11870.45 
• Top width (ft) • 2347.69 • Top wi dth (ft) 237.64 • 1735.50 374.55 

vel Total (ft/ s) 5.70 • Avg. vel. (ft/ s) 5.78 4.83 
* Max Chl Dpth (ft) 16.58 * Hydr. Depth (ft) 15.37 6.56 
• conv. Total (cfs) *7123192.0 * Conv. (cfs) *6613821.0 *509370 . 5 
• Length wtd . (ft) 491.01 * wetted Per. (ft) • 1738 . 43 377.21 
• Min ch El (ft) • 1018.70 Shear ( lb/ sq ft ) 0. 52 0.22 
• Al pha 1.01 *Stream Power ( lb/ ft s) • 3.01 1. 07 
• Frctn Loss (ft) 0.13 *cum volume (acre-ft) • 733 1. 37 *28107.18 * 2494. 16 
* C & E LOSS (ft) 0.07 *Cum SA (acres) * 2101. 25 * 2812.51 932 . 60 
********************************* ******** ***************************** *************** 'f<**'f<****** 

warn ing : The conveyance ratio (upstream conveyance di vided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cros s secti ons . 
Multi p 1 e cri ti ca 1 depths were found at this 1 ocati on. The cri ti ca 1 depth wi th the 1 owest, 
wat er surface was used. 

Note: 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
***** ** ******* "' ************** *********"' **** ********** ********************************'f<********* 
* E.G . Elev (ft) • 1035.90 El ement Left OB * chann e l * Right OB * 
• vel Head (ft) 0. 50 • Wt. n-Val . 0.037 0.025 
• w. s. El ev (ft) • 1035.40 * Reach Len . ( ft ) 495 . 00 490.15 505 . 00 
* crit w.s. (ft ) • 1026.28 * Flow Area (sq ft) *27213 . 61 • 1993.82 
* E.G. Sl ope (ft/ ft) *0.000526 * Area (sq ft ) *27213. 61 * 1993.82 
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• 

• 

• 

Dupli cateEff ective 
• Q Total (cfs) *166000.00 • Flow ( cfs) • *156138 . 00 • 9861.98 • 
• Top width (ft ) • 2015 . 00 • Top width (ft) • 1735 . 50 • 279 . 50 * 

vel Total (ft/ s) 5 . 68 • Avg . vel. (ft /s) 5.74 4 . 95 
* Max Chl Dpth (ft) 16 . 70 * Hydr. Depth ( ft ) 15. 68 * 7.13 
• Conv . Total (cfs) *7236885.0 • Conv . (cfs) *6806945 .0 *429939.8 
• Length Wtd . ( f t) 490.59 • Wetted Per. ( ft ) * 1754 . 88 • 288 . 53 
• Min ch El (ft ) • 1018 . 70 • s hear (lb/sq ft) 0.51 * 0.23 
• Alpha 1. 00 • Stream Power ( lb/ ft s) • 2 . 92 1.12 
* Frctn Loss ( ft ) 0 . 14 • Cum volume (acre-ft) • 1422 .13 *29024 .54 * 282 . 54 
* C & E LO SS (ft ) * 0.06 * Cum SA (ac r es) * 221 . 84 * 2817 . 88 * 51.77 * 
***** * * 1< ************* * ************1<*****1t****** * * ***** ** * ** * * ********* * * * ** ********** ** ******** 

warning: The conveyance rati o ( up s tream conveya nce divided by downstream conveyance) i s 1 ess than 
0 . 7 or greater than 1.4. Thi s may indicate the need for add i tional cross sections. 

Note: Multiple critical depths were found at t hi s l ocation. The critical depth wit h the lowes t , valid, 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS : 209 . 98 

De scription: cross section updated per Transystems Corporation Mapping (2004) 
Station El evati on Data num= 320 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
*********************************************************************** -tl ******** 

0 1040.68 .38 1040.75 .84 1040.78 2 . 14 1040.82 5 . 35 1040.83 
12.48 1040.75 41.57 1040 . 56 56.66 1040 . 53 72.61 1040.46 78 .011040.43 

85 . 2 1038.49 91.98 1036.7 93.03 1036.76 93 . 93 1036.88 94.99 1036.59 
96 . 37 1036.67 10 S.06 1037.78 119 . 1 103 7 .9 128.69 1038 . 1 148.19 1037.5 

152.57 1037.41 152 . 65 1037 . 39 152.81 1037.41 152.92 103 7.36 155.27 103 7.32 
160.63 1036.86 163.78 1036.96 169.85 1036.66 186 . 07 1036.26 195.52 1036 . 29 
203.29 1036 . 3 206 1036.29 221.12 1036.16 230.53 1036 . 15 238.55 1036.15 
253.38 1036.22 257.36 1036.22 259.97 1036.21 279.16 1036.08 285.88 1036. 12 
310.32 1036 . 18 317.45 1036.24 369 . 81 1036. 48 394 . 15 1036.66 411. 11 1036 . 63 
458 . 57 1036.34 469 . 5 1036 . 4 480.02 1036. 32 494 . 89 1036.32 526.57 1036.02 
544.05 1035.98 564. 19 1035 . 7 575 . 82 1035.61 577 . 99 1035.57 585.19 1035 . 03 
589.24 1035.14 594.2 1034.5 596.93 1034.6 600.77 1034.53 603 .96 1034.45 
611 .68 1034.3 614.41034.17 617.061034.09 624 .58 1031.91 625.92 1032. 1 
634.82 1031 . 43 648.68 1031.58 657 . 13 1030.41 659 . 47 1030.66 668.45 1029 . 35 
669 . 98 1029.35 682.13 1028.08 682 . 46 1028.04 702.38 102 7.13 702.42 1027. 13 
702.49 1027.13 707.72 1026.99 711 . 74 1026 . 95 711.94 1026.96 713.69 1027.02 
731.99 1028.3 732.69 1028 . 41 733.37 1028.44 774.02 1033.73 777 . 62 1033 . 66 

780 1033 . 61 789.67 1033.67 791.84 1033.53 808.28 1033.79 809.37 103 3 . 66 
810.27 1033.59 822.28 1033 . 54 824.97 1033.61 825.2 1033 . 61 825 . 49 1033 . 6 
853.53 1033 .11 854.2 1033.08 855 . 52 1033 . 03 867 . 7 1031 .87 870 .42 1031.79 
870.82 1031 . 8 880 . 21 1032.89 883 . 22 10 33 . 15 887.54 1033.56 896.78 10 34 . 72 
901 .48 1034 .88 906 . 63 1035.16 911 . 16 1035 . 19 915 . 07 1035 . 33 921 . 24 1035 .38 
924.43 1034.93 926.6 1034.25 929 . 7 1033 . 93 933.37 1031 .93 941.68 1027.16 
941.76 1027. 12 941. 84 1027 . 07 949.7 1024 . 31 961.81 1015.83 964.44 1014.31 
967 . 57 1012 . 36 970.2 1012.28 979 . 19 1011 . 42 984.15 1007.97 988.71 1007.04 
990.39 1006.57 999.38 1004 . 75 1008.06 1003 . 39 1011. 6 1003 .26 1021. 41 1000 .56 

1029 . 78 998 . 62 1051.95 1000 .17 1077 . 28 1001.95 1080 . 2 1002.04 1096.92 1002 . 62 
1115.88 1003.28 1119 . 83 1003 . 43 1124.53 1003.6 1153. 64 1004 . 18 1192 . 48 1005.2 
1192 . 91 1005 . 22 1193 . 19 1005 . 22 1261.21 1006.01 127 5.78 1006.34 1303 . 29 1007.1 
1310.67 1006 .97 1319. 44 1007.08 1344.58 1007.43 1357.83 1008.1 1402.63 1010.05 
1431.52 1010 .28 1456.81 1010.52 1491.8 1010.56 1519 .79 1010 .94 1529.47 1009. 49 
1546.19 1006 .66 1550.36 1006.69 1575.27 1006.77 1581.89 1006.72 1595 .33 1011 .48 
1599.29 1013.02 1612 . 63 1018 . 47 1616.83 1020.21 1618 . 08 1020 . 62 1622.32 102 1.13 
1644 . 29 1023.92 1647 . 87 1023 . 67 1651.52 1024.28 1666.75 1023.89 1673.99 1023.79 
1678 . 15 1022.47 1680 .88 1021. 73 1685 . 19 1022.01 1688.14 1021. 98 1692 . 2 1022 . 38 
1696 . 02 1022.65 1708 . 55 1022 . 4 1712.17 1022 . 3 1717.45 1020.59 1730.14 1016 . 53 
1738.27 1016.22 1740.86 1016.19 1752 . 01 1016 . 5 1753.49 1016.55 17 54. 11 1016.58 
1756 . 38 1016 . 68 1763.68 1016.97 1767.79 1015.96 1771. 79 1015.12 1775. 18 1014.24 
1798 . 11 1011.74 1817.62 1009.86 1821.77 1010 . 76 182 5. 81 1011 .51 1838.63 1013.58 
1840 . 74 1013 . 5 1851.04 1012 .65 1861.87 1012 . 68 1879. 11 1014 . 37 1896.39 1015 .86 
1921 . 14 1016.66 1924 . 63 1016.75 1926 . 92 1016 . 82 195 3. 1 1017 . 59 1968.8 1018. 17 
1988 . 54 1019.39 1992 . 88 1019 . 61 2012.55 1020. 44 2025 . 38 1020 .93 2038.37 1021. 42 
2060.87 1022.24 2065 . 95 1022 . 39 2071.2 1022.42 2088.02 1022 .3 2099.31 1022. 88 
2153 . 33 1025.7 2161.47 1029 . 13 2171.27 1033 . 12 2187.61 1033. 1 2197.34 1033. 19 
2218 . 32 1032 .91 2223.38 1032.87 2224 . 65 1032 . 86 2226.15 1032.9 2250.63 1033 . 23 
2254 . 33 1033 . 35 2265.02 1033 . 51 2268 . 42 1031.92 2288.31 1023.13 2297.24 1019.02 

2315 1019 . 35 2329.62 1019.32 2340 . 88 1017.65 2346.47 1016.92 2354.08 1017.04 
2365 . 42 1017 . 06 2390 .03 1017.16 2401 . 67 1017 . 48 2419. 35 1017.97 2436.2 1018.38 
245 1 .67 1018.92 2470 .07 1019 .13 2473.56 1019.05 2493.37 1019.52 2507 . 36 1019 . 79 
25 12.65 1019.66 252 1 . 19 1019 . 47 2541 . 11 1018 . 83 2548 . 66 1018.86 2550.53 1018.75 
2556 . 75 1018.5 2567 . 94 1017 . 12 2574.88 1016.29 2587 . 42 1017 .56 2598 . 27 1018.25 
2605.01 1017.83 2609 . 79 1017 . 66 2615.31 1017.46 2622.7 1017.16 2628 . 29 1016.93 
2642 . 03 1016 . 9 2654.28 1016.81 2658 . 24 1016.67 2678. 17 1017.25 2681 . 85 1017 . 45 
2685.04 1017.43 2698.14 1017.14 2699 . 78 1017 . 21 2700.95 1017 . 32 2706 . 51 1017.71 
2716.76 1018 .2 2 2720.89 1018.14 2722 . 94 1018.11 2731.59 1017.96 2736.67 1017 . 74 

2758.4 1016 . 49 2765. 16 1017. 51 2770.56 1018.41 2787.81 1018.9 2792.67 1018.9 
2806 . 29 1019 . 08 2825.22 1019 . 43 2850 . 71 1019 . 8 2861. 26 1019.96 2865.72 1019.48 
2880.65 1018 2883 . 89 1018.04 2894 . 48 1018.07 2902.57 1018.62 2919. 19 1019.34 
2927.68 1023.07 2936 . 19 1026.93 2946.26 1033 . 82 2958 .02 1041 . 95 2964 . 72 104 2.75 
2967.49 1043 .1 2974.5 1043 2999.581042 . 84 3005.841041.62 3006.421041.56 
3015 . 44 1038 . 33 3022.09 10 35.89 3037 . 07 1035 . 79 3041.29 1035.77 3042.8 1036.31 
3053.61 1040.4 3061.36 10 39.39 3075. 1 1037 . 64 3102 .07 1035.66 3115.31 1034.45 
314 5.53 1034 .97 3185.42 1035 .25 3223 . 02 1035.17 3228.61 103 5. 14 3230.73 1035. 1 
3249.46 1034.86 3267.52 10 34.62 3280.82 1034.43 3291.4 1034.47 3324.3 1034 . 75 

Manning' s n val ues num= 
sta n val sta n val 

3 
sta n val 

0 .037 949.7 

Bank St a: Left Right 
949 . 7 2792 . 67 

Ineffective Flow num= 
Sta L Sta R Elev 

2971 3324.3 1050 

.032 2792.67 .037 

Length s : Left Channel Right 
549.53 500.89 495.04 

1 
Permanent 

F 

CROSS SECTION OUTPUT Prof i le #PF#l 

Coeff Contr. 
.1 

Expan. 
. 3 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
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Dupli cat eEf fec t ive 
* E.G. El ev (ft) 1035.39 * El ement * Left OB * Channe l Ri ght OB * 
* vel Head (ft ) 0.28 * Wt. n- val. 0 . 037 * 0.032 0 . 037 * 

w. s. El ev (ft) 1035.11 * Reac h Len. (ft ) 549 . 53 500 . 89 * 495.04 
* cr i t w. s . (ft) * 1019.92 * Fl ow Area (sq ft) * 1204 . 31 *36464 . 38 * 2280.59 

E. G. s l ope ( ft / f t) *0.000164 *A rea (sq f t) 1204.31 *36464 . 38 2336 . 35 
* Q Total (cfs) *166000 . 00 * Fl ow (cfs) • 1428 . 91 *157667.70 * 6903.40 
* Tvoep WT

0
i dtta hl ((fftt/)s) * 2495.85 *Top wi dth (ft) 346 . 55 • 1842 . 97 306 . 33 

l 4.16 * Avg. vel . (ft/ s) 1.19 4 . 32 3 . 03 
Max chl Dpth (ft) 36.49 * Hydr . Depth ( f t) 3 . 48 * 19.79 14.67 

* conv. Tot a l (c f s) *12960820.0 * Conv . (cfs) *111565.5 *12310260.0 *538998 . 4 
* Le ngth wtd. ( ft ) 500.82 * wetted Per . ( f t) 350.29 1860 .11 * 159 . 74 
* Mi n c h El ( f t) 998.62 * s hear ( l b/ sq f t) 0.04 0.20 0 . 15 
* Al pha 1.05 Stream Power ( l b/ ft s) * 0 . 04 0 . 87 0 . 44 
* Frc t n Loss ( f t) 0.09 Cum volume (acre- ft) * 7303 . 31 *27751 . 96 * 2466 . 37 
* C & E LOSS (ft) 0 . 01 * Cum SA (acres ) 2097 . 93 * 2792 . 38 * 928 . 65 
************* **************************** ****************************************************** 

wa rn ing : Di vi ded f l ow computed for thi s cross-section. 
war ni ng : The cross - section e nd poin ts had to be exte nded vert i call y for t he computed water su r f ace . 
Note: Mul t i pl e criti cal depths were foun d a t t hi s l ocat i on. The cr i t i ca l depth wi th t he l owest , vali d , 

water surface was used . 

CROSS SECTION OUTPUT Profi l e #PF#2 
*********************************************************************************************** 

E.G . El ev (ft) 103 5 . 70 * El ement Left OB * c ha nnel Ri ght OB 
vel Head ( f t) 0 . 31 Wt . n-val . 0.032 
w. s . El ev (ft) * 1035 . 39 *Reach Le n . (ft) 549.53 500 . 89 * 495.04 * 
Crit w.s. (ft) * 1019.88 * Fl ow Area (sq ft ) *36985.4 5 

* E.G . slope (ft/ ft) *0 . 000177 *Area (sq ft ) *36985 . 45 
* Q Total (cfs) *166000 . 00 * Fl ow ( c f s) *166000 . 00 * 
* Top width (ft) * 1842 . 97 * Top width (ft) * 1842 . 97 

vel Tota l (ft / s) 4.49 * Avg. vel . (ft/ s) 4.49 
* Max Chl Dpt h (ft) 36.77 Hydr. Depth (ft) 20 . 07 

Conv. Total (cfs ) *12481800.0 * Co nv . (cfs) *12481800.0 * 
* Len gt h wtd . (ft) 500.89 * wet t ed Per . (ft) * 1887.68 
* Min ch El ( f t) 998.62 * s hear ( l b/ sq ft) 0. 22 
*Al ph a 1.00 * Stream Power ( l b/ ft s ) * 0.97 
* Frctn Loss (ft) 0.10 c um volume (acre-ft) * 1422.13 *28663.35 270.98 
• c & E Loss (ft) 0. 01 * c um SA ( acres) 221.84 * 2797.74 50.15 
*********************************************************************************************** 

Note : Multi pl e c ri t i ca l dept hs were fo und at t hi s locat i on. The cri tica l depth with t he l ow est, vali d , 
wat er surf ace was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 

RS : 209.88 

Descripti on : cross Section upda ted per Transys t ems corporat i on Mappi ng ( 2004) 
Station El evati on Data n um~ 328 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******* * ** ** ****** * * * * *** ** *** * * * * * * * * ** * * * * * ** ************** ******* ****** * * * * * * 

0 1040.27 . 231040 . 47 6.091040. 47 50 . 78 1040.47 64 .081040 . 46 
84 . 17 1040.41 95.3 1040.49 102 . 77 1040 . 43 106.471040 . 56 112.771040.72 

115 . 53 1040.76 126 .2 3 1041. 08 139 . 95 1041. 34 148 . 97 1041 163.5 1 1040.33 
164 . 03 1040 . 35 165. 09 1040 . 37 165 . 21 1040.34 166 .12 1040 . 3 170.48 1040.41 
170 . 64 1040.4 172 . 63 1040 . 28 177 . 01 1039.94 183.04 1039 . 97 187 . 91 1039.77 
192 . 11 1039.45 200.3 5 1039 . 04 207.06 1038 . 94 210.68 1038 . 87 217.45 1038.67 
230.27 1038.35 230 . 76 1038 . 33 249.06 1038 . 45 249 . 79 1038.39 260 . 4 1038 . 43 
267.83 1038.67 271 .23 1038 . 65 285.22 1038.52 291 . 58 1038.37 295.83 1038 . 54 
298. 24 1038.58 302.54 1038 . 76 308.07 1038.86 344.8 1038 . 65 355.04 1038.9 
370 . 59 1039.02 380 . 45 1038 . 95 389.75 1038 . 98 412. 15 1039 . 05 420.37 1039. 1 
431 . 17 1038.87 439 . 74 1038 . 75 458 . 08 1038 . 59 466. 19 1038 . 61 473.95 1038.49 
499 . 92 1038 . 47 509 . 49 1038 . 53 528 . 58 1038.44 533.87 1038 . 35 558.82 1038.01 
560 . 08 1038 561.18 1037 . 98 577 . 13 1037.83 582 . 03 1037 . 8 588 . 32 1037 . 76 
613 . 77 1037.62 627 . 53 1037 . 57 641. 37 1037.7 663 . 46 1038 . 01 679 . 13 1037 . 69 
698 . 06 103 7. 75 706 . 33 103 7 . 87 707. 44 1037 . 89 735.43 1038 .54 739.44 1038 . 57 
743.49 1038 . 65 773.37 1039. 11 780.03 1039 . 25 803 . 62 1039.57 810.48 1039 . 67 
817. 87 10 39. 77 861. 88 1040 .4 5 868 . 29 1040 . 4 5 891. 82 1040 . 29 896. 57 1040. 19 
901. 78 1040 . 19 923.11 1039 . 56 926 . 63 1039.38 95 4. 47 1039. 19 955.93 1039 .17 
966.66 1039. 1 983.3 1038 . 79 984 . 71 1038 . 79 1007.78 1038 . 4 1017.74 1038 . 57 

1034.27 1038 . 85 1038.22 1038. 98 1044.03 1039.05 10 52. 17 1039. 12 1057. 18 1039.16 
1086 . 68 1038 . 02 1102.65 1037 . 38 1130 . 44 1036.77 1135. 15 1036 . 64 1141. 34 1033.58 
1154 .03 1027 . 18 1186 . 32 1012. 16 1194 .16 1008.84 1198 . 27 1007 . 84 1207.92 1004 . 51 
1213.27 1002 . 94 1223 . 45 999 . 77 1228 . 47 999 . 3 1241.19 997.82 1261. 44 997 . 47 
1268 . 43 997.42 1278 . 49 997 . 6 1286.2 1 997.79 1300 . 36 997.85 1311 . 87 998.45 
1321. 56 998.73 1341. 54 999 . 09 1347 . 16 999 . 11 1359 . 73 999.89 1382 . 35 1001. 25 
1394 . 28 1001. 34 1396 . 53 1001. 39 1424. 15 1003. 33 1433 . 39 1003 . 75 1460 . 09 1004.69 
1475 . 46 1005. 17 1492 . 46 1005 . 6 1514 . 52 1005.86 1531.09 1006 . 11 1539 . 19 1006 . 24 
1571.55 1006.29 1573 . 63 1006 .26 1590.77 1005.64 1596 . 16 1005.44 1596 . 47 1005.44 
1597.02 1005.44 1617 . 72 1005.45 1640.44 1009.861662 . 37 1013.61666 . 911014 . 51 
1667.68 1014.62 1689 . 26 1012 . 44 1705.47 1011 .58 1710. 14 1011 . 16 1723 . 61 1011 . 22 
1744.57 1011 . 69 1757 . 2 1007.9 1762 . 18 1006 . 79 1776 . 85 1010 . 711778 . 13 1011 . 08 
1793.46 1011 . 19 1796 . 54 1011 . 18 1799 . 59 1011 . 87 1808 . 2 1013 . 73 1811 . 17 1013 .81 
1834.52 1014 . 36 1839 . 27 1014 . 48 1840 . 03 1014 . 5 1840.47 1014 . 51847.83 1014 . 19 
1878. 39 1014 . 19 1896.2 1014 . 19 1924.18 1014.43 1941. 79 1014 . 16 1956.09 1014.06 

1972.8 1014. 17 1981. 63 1014.37 1998.78 1014.53 2018.57 1015.47 2022.77 1015 . 84 
2031 . 1 1016 . 65 2035.12 1016 . 91 2057 . 71 1024 . 56 2086 . 32 1033.89 2109. 21 1033 . 98 

2121 . 49 1034 . 04 2129.06 1033 . 9 2142 1033.53 2175.03 1032.67 2175 . 67 1032 . 65 
2176 . 8 1032.64 2194 . 58 1032.56 2201 . 12 1032 . 4 2230 . 85 1032 . 07 2253 . 57 1032 . 47 

2261. 97 1032 . 74 2269.59 1032.94 2270.79 1033 . 03 2271. 35 1032 . 88 2272 . 17 1032 . 71 
2275 . 6 1032. 14 2296.06 1032 . 26 2309.39 1032 . 15 23 10.73 1032 . 09 2313 . 76 1032 . 25 

23 18 . 97 1032 . 4 232 1 .34 1031 . 52 2325.22 1030 . 57 2327 . 89 1029 . 98 2339.43 1029.53 
2355 . 79 1028.4 2375 . 54 1027 . 37 2379.47 1027 . 07 2385.26 1026.32 2404.25 1023 . 02 
2412 . 18 1022.78 2422.37 1022 . 31 2442 . 28 102 1. 69 2461. 08 102 1.05 2468.71 1020 . 72 
2484 . 52 1020. 08 250 1. 4 1019 . 39 25 11 . 38 1018 . 16 2520 . 8 1016.99 2527 . 12 1016 . 26 
2535 . 82 1016.17 2539.43 1016 .15 2544 . 35 1016.01 2549 . 9 1015.78 2562 . 71 1015.65 
2575 . 78 1015.45 2586.66 1014 . 32 2599 . 02 1013 . 24 2602.82 1013 . 19 2612 . 59 1013 . 28 
2625 . 37 1013 . 06 2627.94 1013 . 04 2632 . 6 1013 . 21 2640 .51 1014.07 2642 . 64 1013.71 
2644.28 1013 . 76 2652 . 34 1013 . 58 2670. 12 1012 . 9 2675.13 1013.6 2690 . 65 1016 .15 
2700 . 62 1016.44 2718.37 1016 . 82 2731 .95 1016 . 58 2742.01 1016.62 2757 . 11 1016 . 84 
2761.77 1016 . 95 2763.67 1017 . 46 2772.36 1019.85 2781.73 1020.67 2784.08 1020.88 
2786 . 83 1020. 51 2789 . 02 1020 . 28 2809.55 1017.8 2823.06 1017.42 2827. 17 1017 . 27 
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• 

• 

DuplicateEffective 
2830.3 1017 . 79 2848.37 1020.5 2863 .27 1018 .37 2863.78 1018. 29 2864.03 1018.29 

2876.85 1018.53 2899 .4 3 1017.87 2906.29 1017 .59 2909.46 1017.69 2930.33 1018.18 
2941.53 1023.8 2952.33 1029.35 2959.18 1034.17 2970 . 84 1042 . 78 2976.1 1042 . 55 

2977.4 1042 .47 2992.28 1042.64 3013.71 1042.8 3016.53 1042 . 31 3021.32 1041.38 
3031.87 1037 . 24 3036.49 103 5.38 3049.38 1034.75 3052 .14 1034.63 3055 . 69 1035 .73 
3072.45 1041 3086.88 1040.87 3096 .63 1040.63 3110 .16 1039 . 02 3112 . 15 1038 . 87 
3114. 191038.813127.281038.69 3134.011038.72 3143 . 44 1038.23 3145.22 1038 . 2 
3156.851038.07 3156.891038 . 07 3158.91038 . 05 3167.521037.94 3177.621037.86 
3177.68 1037.86 3178.84 1037.86 3193.08 1037.93 3193.63 1037.93 3207.45 1037.33 

3210.2 1037.34 3214.47 1037 .39 3226.77 1037 .41 3239.82 1037.62 3249.47 1037.64 
3260.98 1037.31 3264.32 1037 . 21 3272.45 1037 . 03 3283.44 1036.86 3286.06 1036.77 
3288.58 1036.76 3300.51 1036.87 3304.56 1036 . 98 3309 . 85 103 7.09 3338.44 1036 .74 
3343 . 63 1036 . 6 3347.13 1036.62 3349.72 1036.54 3351.4 1036.6 3362 . 29 1037.09 
3366.6 1037. 17 3371.35 1036.68 33 76.35 103 7.22 3380.61 1036 . 51 3385.3 1036 . 08 
3392 . 4 1035.87 3394 .14 1035.5 3397 . 96 103 5.28 

Manning's n va 1 ues num= 4 
Sta n val Sta n Val Sta n val Sta n val 

**************************************************************** 
0 . 037 1130. 44 . 032 2121.49 .037 2977 . 4 . 025 

Bank Sta: Left Right Lengths: Left Channel Right coeff contr. Expan. 
1130.44 2789.02 504.67 500.86 499 . 29 . 1 . 3 

Ineffecti ve Flow num= 1 
Sta L Sta R Elev Permanent 

2987 3397 . 96 10 50 F 

CROSS SECTION OUTPUT Profi 1 e #PF#l 
*********************************1<1•************'k*******'k*************************************'k* 
* E. G. Elev ( ft ) * 1035.29 * El ement Le ft DB * Cha nnel * Right DB * 
* vel Head ( ft ) 0 .36 • Wt. n-val . 0.033 0 . 037 

w. s. El ev (ft ) • 1034 . 93 • Reach Len. (ft) 504.67 500.86 • 499 . 29 
Crit w.s. (ft) • 1018 .36 • Flow Area (sq ft ) *32 124 .59 • 2601.03 

• E.G. s lope (ft/ ft) •o. 000201 • Area (sq ft) *32 124 . 59 * 2602 .17 
• Q Total (cf s) *166000.00 • Flow (cfs) *157093 .90 * 8906 . 08 
• Top width (ft) • 1828.99 • Top wi dth (ft ) • 1650 .41 178.58 * 

ve l Total (ft /s ) 4.78 • Avg . vel . (ft/s) 4 . 89 3.42 
* Max Chl Dpth ( ft ) 37 . 51 * Hydr. Depth (ft) 19.46 15 . 19 
* conv . Total (c f s) *11715260 .0 • Conv . (cf s) *11086720 . 0 *628536 . 1 
• Length Wtd. (ft) 500.76 • wetted Per . (ft) * 1665.43 176.22 
* Min ch El (ft ) 997.42 • s hear (lb/sq ft ) 0.24 0 . 19 
• Alpha 1.02 • Stream Power ( lb/ ft s) * 1.18 0 . 63 
• Frctn Loss (ft) 0 . 10 * Cum volume (acre-ft) • 7295.71 *27357.61 2438.31 
* C & E LOSS (ft) * 0 . 01 *Cum SA (ac res) * 2095.74 * 2772 . 29 925.90 
*********************************************************************************************** 

warnin g : oi vi ded fl ow computed for thi s cross-sect i on . 
Note: Multipl e criti cal depths were fo und at t hi s location . The critical depth with the l owest, valid, 

water surface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
**************************************************** ******** ******************* ************** ** 
• E.G . Elev (ft) • 1035.60 * El ement Left DB • Channel * Ri ght DB * 
*vel Head (ft) 0 . 40 * Wt . n-val. 0 . 033 
* w. s . Elev ( ft ) * 1035. 19 *Reach Len . (ft) 504.67 500.86 499.29 
• Crit w. s . ( ft) * 1018.32 • Fl ow Area (sq ft ) *32558 . 83 
• E.G . s l ope ( ft / ft) *0.000216 • Area (sq ft) *32558 . 83 
• Q Total Ccfs) *166000 . 00 • Flow (c f s) *166000 . 00 
• Top width Cft ) * 1650 . 94 • Top width ( ft) • 1650.94 

vel Total (ft / s) 5 . 10 • Avg. vel. ( ft / s) 5. 10 
• Max ch l Dpth (ft) 37.77 • Hydr. Depth ( ft) 19.72 
• conv . Total (cfs) *11288030.0 • conv. (c fs) *11288030.0 
• Length Wtd . (ft ) 500 . 86 • wetted Per. (ft ) • 1680.94 
* Minch El (ft) 997 . 42 • shear ( lb/ sq ft) 0 . 26 
• Alpha 1.00 • stream Power ( lb/ ft s) • 1.33 
• Frc tn Loss ( f t) 0.11 • cum volume (acre-ft ) • 1422.13 *28263.51 270.98 
* C & E LOSS ( ft) * 0.01 * Cum SA (acres) * 221.84 * 2777 . 66 * 50.15 * 
*********************'****""********************************************************************* 

Note : Mul t ipl e cri t i cal depth s were found at this l ocation . The criti cal depth with the lowest , valid , 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 209.79 

Description: cross sect10n upd ated per Transys tems corporation Mapping (2004) 
Station Elevation Data num= 270 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
*"****"**"*"************************************************************************ 

0 1038.52 . 16 1038.69 1.57 1038 . 53 35 . 18 1038.6 54.94 1038.62 
72.48 1038.68 91.59 1038.72 94 . 911038 . 68 116.31 1038.35 119.07 1038.47 

128.46 1038.8 145.69 1039.29 151.13 1039 . 35 172.31 1038.74 174.73 1038.71 
177.03 1038.63 185.13 1038.28 186.98 1038 . 21 207 . 03 1037.87 207.82 1037.85 
208.77 1037.86 215. 32 1037.87 270.62 1038.16 302.6 1038.14 317.32 1038. 1 

363.9 1037.69 377.09 1037 . 39 424.31 1037.05 452.29 1037 . 04 531.32 1036.87 
545.43 1036.8 638.29 1035 . 79 639.1 1035.79 644.83 1035.83 732.97 1036.47 
737.44 1036.46 739 . 8 1036.47 745 . 31 1036 . 48 827 . 11 1036.73 837 . 57 1036 . 66 
852 . 28 1036.91 921.28 10 37 . 06 935 . 63 1037.13 959 . 27 1037 1016.17 1037.63 

1055.3 3 1037 . 89 1060 . 21 10 37.79 1083.54 1037.9 1099.81 1037.83 1105. 89 1037.69 
1119 . 72 1036 .94 1135.4 10 36.14 1145 .97 1030.48 1159. 42 1022.97 1174 .88 1022 .8 
1190.29 1022.3 1207 . 51 1021. 8 1210.72 1021. 74 1212.09 1021.71 1224.28 1021.1 
1230.78 1021.03 1239.33 1020 . 99 1243.64 1021 1249.43 1021.02 1254.22 1021.02 
1259 . 87 1020 . 89 1266 . 1 1020 . 91 12 73.94 1019 .93 1283. 73 1019.79 1295 . 32 1019 . 56 
1305 . 02 1019 . 09 1313 . 21 1018. 56 1316. 98 1018. 29 1317.06 1018.28 132 5 .17 1018 . 94 
1329.02 1020.6 1329.66 1020 . 79 1330 . 49 1021.06 1336.22 1022.17 1338.44 1022.03 
1344.04 1021.66 1347.38 1021.35 1348 . 05 1021.31 1350 .86 1021. 12 1353 . 36 1021.07 
1354 . 26 1020.99 1368 . 96 1020.04 1371.06 1020 . 07 1379.06 1020 . 17 1379 .75 1020 . 18 
1386 . 35 1020.33 1388 . 94 1020 . 25 1400.96 1020 . 7 1402 . 5 1020.72 1405.311020 . 63 
1406 . 67 1020.61 1419 . 94 1021 . 17 1434 . 68 1020 . 91 1444 . 87 1019.35 1469 .65 1018 . 79 
1472. 59 1018.4 1481. 56 1018 1507.27 1016.66 1529. 95 1015 . 36 15 55 . 83 1013 . 63 

1580.8 1013.35 1630 . 32 1012.98 1640.85 1012.07 1679.42 1011 . 55 1698.33 1010.6 
1713.68 1009 .93 1744.59 1007.07 1757.74 1006.67 1764.21 1006.33 1781.15 1004 . 74 
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DuplicateEffective 
1783.42 1004.7 1783 . 67 1004.7 1784.011004 . 69 1784.38 1004.69 1785.04 1004.68 
1813.36 1004.07 1821.3 1004.03 1828.35 1003.96 1836.71 1003.93 1847.58 1004.75 
1865.27 1005 .7 1872.05 1006 . 05 1893 . 53 100 5.46 1896.04 1005 .38 1897 . 62 1005.35 
1902.24 1005 . 31 1915 . 5 1006 .42 1917.06 1006. 51 1950.54 1008.7 19 56. 34 1009.08 
1957 .41 1009 . 13 1975.18 1010 .07 2005 . 88 1011.8 2033.44 1012 . 16 2040 . 9 1012 .32 

2043 . 3 1011 .88 2055.71 1010 . 91 2057.75 1011 2081 . 02 1011 .8 2115.57 1026 .5 
2132 . 3 1033.81 2139.42 1032 . 65 2139.43 1032.64 2139 . 44 1032.65 2146.45 1033 .91 

2171. 22 1027.38 2188.57 1022 . 83 2206 . 69 1022.87 2240 . 98 1023.01 2277.82 1024 . 19 
2282.21 1024 . 36 2292.11 1024 . 16 2329.09 1023.58 2348 . 64 102 3. 16 2361 . 57 1023.13 
2367.18 1024 . 46 2379.78 1027 . 59 2385.11027 . 68 2403 . 41 1028.15 2418.98 1021.49 
2426 . 65 1018 . 19 2432 . 86 1017.22 2442.94 1015.76 2487.48 1012.9 2488 .08 1012.86 
2505 . 09 1011 .49 2539 . 49 1008.72 2542 . 21 1008 . 5 2543.35 1008 . 48 2587 . 7 1007 . 83 
2628 . 35 1008 2628 . 63 1008.01 2673 . 58 1007.75 2677.82 1007.75 2681.69 1007.8 
2725 . 57 1008.4 2728 . 31 1008.36 2740.9 1008.66 2760.3 1009.12 2792.01 1010.41 
2792 . 65 1010 . 43 2793 .02 1010 . 48 2795.31 1010 . 77 2811.2 1012 . 75 2812.9 1 1012.95 
2823 . 47 1012 . 94 2834.67 1012 . 89 2836.63 1012.92 2841.99 1013.21 2848.77 1013 . 23 
285 1.56 1013 . 25 2861. 32 1013 . 46 2864. 11 1013 . 52 2868. 12 1013.48 2869.82 1013.48 
2871 . 87 1013 . 57 2886 . 27 1013 . 97 2894.75 1014 . 53 2903. 18 1014.59 2909.21 1014 . 41 
2932 . 89 1014 . 48 2939.98 1014.6 2970.89 1030 . 77 2981. 19 1036 . 3 2983.73 1037.91 
2983 . 94 1038 2989.67 10 37 . 64 2992.97 1037 . 48 3018.68 1037.12 3025.05 1037 . 06 
3028 . 42 1035.94 3033 . 3 10 34.24 3046.13 1030 . 8 3053.43 1028 . 82 3060.33 1029.01 
3090 . 98 1029.04 3099 . 33 1029.04 3107.82 1028. 55 3121.72 1027 . 68 3129. 35 1028. 51 
3145 . 31 1030.22 3174 . 33 10 30.01 3174.83 1030 3175.38 1029 . 96 3191 .93 1028.67 
3197.4 1 1028.66 3203 . 05 10 28.59 3211 .11 1028.57 3221.57 1028 . 45 3222.24 1028.44 
3224 . 39 1028.46 3236.21 1028.83 3244.15 1028 . 88 3247.93 1028 . 95 3252.74 1029.04 
3256. 15 1029.04 3262 . 73 1029.37 3265 . 9 1029 . 5 3273.25 1029.88 3277.66 1029.98 
3286.41 1030.39 3291. 8 1030.38 3292.85 1030.38 3297 . 74 1030 . 29 3304.79 1030.22 
33 13. 11 10 30.25 3324.45 1030.37 3341 .02 1030.98 3358.22 1031 .57 3383.88 1032.62 
3398.64 10 32.8 3405.45 1032.86 3405.71 1032.86 3406 . 21 1032 . 86 3406.6 1032.86 
3410 .77 10 32.85 3413.35 10 32.84 34 15 .2 1 1032.8 3420 . 31 1032.83 3421. 57 1032.65 
3435.54 103 2.53 3436.17 10 32.24 3445.06 1030.18 3458 . 84 1032.82 3465.58 103 3.26 

Manning ' s n va l ues num= 
Sta n val s t a n val Sta n val sta n val 

*********** ***************************************************** 
0 .037 1105.89 .032 2132 . 3 .035 2989 . 67 . 025 

Bank Sta: Left Right Le ngth s: Left c hanne l Ri ght coeff Contr. Expan . 
1105.89 2823.47 492.06 500.22 508.91 . 1 . 3 

I neffect i ve Flow num= 1 
Sta L Sta R El ev Permanent 

2979 3465.58 1045 F 

CROSS SECTION OUTPUT Profil e #P F#1 
*********************************************************************************************** 

E. G. Elev (ft) 1035 . 18 *El ement Left OB Cha nn e l *Right OB * 
*vel Head (ft ) 0 . 33 * wt . n-val . 0.033 0.035 

w. s. El ev (ft) * 1034 . 85 *Reach Len. (ft) 492.06 500.22 508 . 91 
Crit w.s. (ft) * 1019 . 46 * Fl ow Area (sq ft) *32978 .41 * 2837.48 

* E. G. s lope (ft/ft ) *0 . 000207 *Area (sq ft) *32978.41 * 48 15 .33 
* Q Total (c f s) *166000 . 00 * Flow (c f s) *154214.60 *1178 5.36 
* Top width (ft) * 2274 . 68 * Top widt h (ft ) * 1685.65 589.03 

vel Total (ft/s) 4.63 * Avg. ve l . (ft/s) 4.68 4.15 
*Max Chl Dpth (ft) 30.92 * Hydr. Depth (ft) 19 . 56 18.30 
* conv. Total (cf s) *115 36480.0 * conv. (cfs) *10717430 . 0 *8 19045.9 

Lengt h wtd . ( ft ) 500.90 * wetted Per . (ft ) * 1699.92 160.05 
*Minch El ( ft ) * 1003 .93 *shear ( lb/sq ft) 0.25 0.23 
*Alpha 1.00 *Stream Power ( l b/ft s) * 1.17 0 . 95 
* Frctn Loss (ft ) 0 . 15 *cum volume (acre-ft ) * 7295.71 *26983 .3 3 2395 . 80 
* c & E Loss (ft ) 0 . 03 *cum SA (acres) 2095.74 * 2753. 11 92 1. 50 
*********************************************************************************************** 

war ning: 
war ning: 
War ning: 

Note: 

Di vi ded flow computed fo r this cross-section. 
The c ros s-sect i on e nd points had to be extended verticall y f or the computed water s u r f ace. 
The conveyance rat io ( up stream conveyance divided by downstream conveyance) i s l ess than 
0.7 or greater than 1. 4. Thi s may indi cate the need for additional c ross sect i ons. 
Multipl e critical depth s were fo un d at this location . The criti cal depth wi t h the l owest , 
wate r surface was used . 

CROSS SECTION OUTPUT Profi l e #P F#2 
*********************************************************************************************** 
* E.G . El ev ( f t) * 1035.48 * El ement Left OB * Chan ne l * Right OB * 
*vel Head ( ft ) 0.38 * wt . n-val . 0 . 033 
* w. s. El ev ( f t) * 1035. 09 *Reach Len. (ft) 492.06 500.22 508.91 

cri t w. s. ( ft ) * 1019 . 65 * Flow Area (sq ft) *33 396.39 
E. G. s lope (ft/ft ) *0.000234 *Area (sq ft) *33396.39 

* Q Total (cfs) *166000.00 * Fl ow (cfs) *166000.00 
Top wi dth ( ft ) * 1686.12 Top wi dth (ft) * 1686.12 
vel Tota l (ft/s) 4.97 Avg . vel . (ft/s) 4 .97 

* Max Ch l Dpth ( ft ) 31.16 * Hyd r. Depth (ft) 19. 81 
conv . Total (c f s) *10862060 .0 * conv. (cfs) *10862060.0 

* Le ngth wtd . ( ft ) 500.22 *wetted Per. (ft) * 1722 .60 
*Minch El ( ft ) * 100 3.93 *shear ( lb/sq ft) 0 . 28 
* Al ph a 1. 00 * Stream Power ( l b/ ft s) * 1. 41 
* Frctn Loss (ft) 0.18 c um Volume (acre-ft) * 1422. 13 *27884.33 270 .98 
* c & E Loss (ft) 0.03 * c um SA (acres) 221.84 * 2758 .47 50. 15 
*********************************************************************************************** 

war ni ng : 

rwte: 

The conveyance ratio (upstream conveyance divided by downstream conveyance) i s l ess than 
0.7 or greater t han 1. 4. This may indi cate the need fo r addit i on a l cross sections . 
Mult i ple critical depths were foun d at this l ocation . The critical depth with th e lowest, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS : 209.69 

Descr i pt ion : 209.69 - FEMA section w 
cross section updated per Transystems 

Corporat i on Mapping (2004) 
Stat i on Elevat i on Dat a num~ 299 

sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 
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val i d, 

val i d, 



• 

• 

• 

DuplicateEffective 
0 1036.75 18.08 1037 . 13 27.01 1037.16 37.81 1037 47.97 1036 .77 

48.34 1036 .99 55.99 1036.22 58.68 1036 .02 64.55 1036.49 78.83 1037.6 
124.78 1037 . 07 131 . 42 1037.02 137.63 1037 .03 225.42 1036.77 229 .88 1036 .81 
231.92 1036 .84 237.51 1036.92 292.61 1037.62 293 . 41 1037 . 84 293 . 85 1038 .05 
314.32 1048 .54 315.75 1049 .26 315.89 1049 . 33 321.65 1049.7 333 . 76 1050.75 
340.61 1052.37 342.86 1053.08 343.63 1053. 23 346.92 1052 . 74 347 . 11 1052.43 
349.73 1046 .95 353.9 1043.04 356.31 1040. 43 368 . 02 1037.71 369.48 1037.15 
370.83 1036.68 371.93 1037.33 372.72 1037.71 382 . 29 1041.32 384 . 05 1041.52 
388.96 1041.37 391.87 1041.16 405.42 1037. 49 406 . 45 1037 . 29 407.35 1036 .96 
408 . 1 1036.65 417.91 1036.71 437.65 1036 .74 438.31 1036.74 438.59 1036.74 
439.8 1036.73 444.45 1036 .74 491 . 48 1036 .17 502.71 1041.23 504 . 45 1041.81 

516.44 1049.45 518.64 1050.86 523 . 26 1050. 43 525.16 1049.81 525.83 1049 .58 
527.5 1047.93 533 . 26 1042.9 542.36 1037.89 543.98 1037.69 545.54 1036.49 

548.12 1036 .05 557.8 1035.75 565.29 1035. 64 579.73 1035.56 589 .81 1035 . 53 
599.61 1035 . 67 607.47 1035.61 615.41 1035.7 622.41 1035.73 640.62 1047 . 58 
641.82 1048 . 21 642 . 09 1048.3 642.32 1048 .31 642.59 1048 .23 643.35 1047 . 85 
655.14 1040.66 663.93 1037.4 666.36 1036.18 678.53 1036 .66 684.64 1036 . 84 
689 . 15 1037.03 706.37 1036 .99 755.68 1036 .87 780.88 1036 .77 802 . 2 1036.6 
836.54 1036.2 7 872.65 1036 . 39 891.57 1036. 38 931.86 1036 .97 947.85 1037.3 
948.93 1037.22 965.68 1036.58 969.83 1035.75 970.66 1035.63 975.67 1034.89 

977.6 1034.71 979.38 1034 . 6 981.18 1034.46 987.59 1034.23 1001.05 1034.76 
1004.8 1033.56 1005.52 1033.31 1008. 41 1032.18 1020 . 01 1027 . 26 1034 .85 1020.78 

1036.46 1020.04 1038.51 1019.1 105 3 1018 . 92 1059 . 92 1018.83 1062 . 93 1018 .79 
1071.44 1018 . 65 1084.75 1019.38 1092 .72 1019.81 1101.03 1020 . 11 1136 .14 1021.79 
1142. 52 1022.64 1171.41 1026 . 1 1185 .18 1024 . 31 1191.22 1023 .33 1204.25 1026 . 59 
1205.84 1026.98 1214.98 1027 . 12 1220 .7 1027.11 1226 . 92 1027.39 1251.37 1027 . 43 
1264.69 1027 . 31 1272.02 1027 .94 1296.22 1029 . 83 1296 . 45 1029.83 1298.03 1029 . 87 
1327.01 1030.81 1339.19 1031.13 1354.62 1032 .31 1363.56 1032.95 1372 .84 1032.54 
1384 . 31 1032.11 1408.72 1032 . 39 1409.01 1032 .4 1443.19 1032.36 1452.75 1032.23 

1460 . 3 1032 . 21 1478.75 1032.56 1516.07 1033 .43 1533 .76 1032 .76 1568.62 1031 . 2 
1592 . 95 1023.72 1594 . 93 1023 1614 .77 1020 .93 1618.09 1020 . 64 1623.88 1020 . 04 

1635 1019.56 1671.06 1017 . 49 1701.63 1015 .74 1763 .43 1009.85 1782.19 1008.09 
1783.87 1007.99 1813 . 91 1006 . 88 1846 . 96 1005 .59 1849.74 1005.57 1853 .33 1005.56 
1902.92 1004.96 1949.1 1006 .7 1955 .65 1007 . 01 1956.77 1007 . 24 2005.5 1015.43 

2046.3 1028 . 74 2069.36 1035 .81 2069.4 1035.82 2069.411035.82 2069.42 1035 . 82 
2069.49 1035.82 2091.3 1035.39 2106.54 1034 . 61 2106 . 62 1034 . 61 2106.97 1034.6 
2129.78 1034 .28 2134.78 1034.23 2139.04 1034.31 2142 . 53 1034 . 35 2164.93 1034 . 8 
2167.41 1034 .78 2182.34 1033 .74 2195.33 1033.07 2209 . 36 1032.38 2222 . 7 1032 . 13 
2225 . 83 1032.07 2240.92 1029.14 2247.68 1027.86 2252 . 34 1025 2266 . 46 1016 .46 
2282 . 63 1013 .75 2290.07 1012 .34 2303 . 03 1011.87 2328 . 05 1010 .82 2345.62 1010.35 
2359.16 1010.09 2366.12 1010.02 2366 . 24 1010.02 2366 . 4 1010 .02 2382.75 1010 . 31 
2384.33 1010 .31 2386 .3 1010 . 32 2387 . 88 1010.38 2404.56 1010.24 2414.48 1010.31 
2427.24 1010.43 2466.11 1010.35 2481 . 02 1010.27 2489.54 1010.67 2514.74 1011.84 
2534.04 1012.05 2541.14 1012.2 2547.14 1012.12 2564.52 1012 . 24 2599 . 24 1011 .25 
2612.59 1010.41 2617.72 1010.17 2634.79 1010.68 2648.78 1011 . 18 2656.48 1011. 39 
2659 . 05 1011 .39 2662.81 1011.33 2691.01 1011.13 2708 . 24 1012.39 2711.24 1012 . 65 
2724.43 1013 . 15 2745 . 42 1013.88 2752 . 5 1014.26 2766.38 1014.41 2775.07 1014 . 02 
2788.38 1013 .23 2800.03 1014.01 2805.96 1014.44 2836.12 1032.31 2836 .13 1032.32 
2847 . 63 1033.87 2851.47 1035 .63 2859.11 1038 . 2 2865.83 1037 . 3 2865.89 1037 . 29 
2866 . 15 1037 . 29 2898 .71 1036 .93 2905.3 1 1035 .75 2906.69 1035.57 2912.34 1033 . 88 
2926 . 28 1029.23 2977 . 22 1028.92 2982.5 1028 .92 2985 . 76 1028.9 3050 . 77 1028 . 65 
3092.51 1028.85 3094.07 1028 .87 3095.06 1028.87 3109.81 1028 . 99 3139 .17 1029 . 21 
3146.98 1029.03 3167 .69 1028 .31 3172.03 1028.39 3177 . 58 1028 . 6 3187 . 1 1029 . 2 
3190.63 1029 . 18 3191.34 1029 .26 3195.55 1029 . 44 3200 . 31 1029 . 45 32 13 . 33 1029.55 
3226.05 1029.29 3231.26 1029 . 35 3232.63 1029 . 33 3241 . 57 1029 . 31 3250 . 75 1029.25 
3254.24 1029.22 3256 . 11 1029.19 3269.62 1028 . 95 3279.64 1028 . 75 3284.54 1029 .33 
3288.23 1029.9 3294 . 5 1030.75 3305.42 1032.23 3310.74 1031.94 3319.16 1031 . 82 
3322.07 1031 .73 3325.49 1031.66 3330.23 1031.17 3343.34 1031.56 3346.87 1031 . 58 
3351 .07 1031 .56 3358.37 1031 .6 3360.56 1031 . 69 3361 . 75 1031 . 53 3361.96 1031 . 53 
3385 . 12 1030 .03 3386 . 26 1029.15 3390.43 1029.95 3391.2 1030 

Manning •s n val ues num= 4 
Sta n val Sta n val sta n val sta n val 

**************************************************************** 
0 . 037 947.85 .032 2069.36 .035 2859 . 11 

Bank Sta: Left Right Lengths: Left Channel Right 
965.68 2711.24 500 . 2 544.5 694.57 

Ineffective Fl ow num~ 1 
Sta L Sta R El ev Permanent 

2857 3391 . 2 1050 F 

CROSS SECTION OUTPUT Profile #PF#l 

.025 

coeff contr. 
.1 

Ex pan. 
. 3 

* E.G. El ev (ft) * 1035.00 * El ement Left OB Channel *Right OB * 
• vel Head (ft) 0 .59 * Wt. n-val . 0.033 0.035 
* w.s. Elev (ft) • 1034.41 *Reach Len. (ft) 500.20 • 544.50 • 694.57 
* crit w.s. (ft) * 1021.44 * Flow Area (sq ft ) *24620 . 09 • 2307.33 
* E.G. Slope (ft/ft) *0 . 000504 *Area (sq ft) *24620.09 • 4639.95 
* Q Total (cfs) *166000.00 • Flow (cfs) *151942.40 *14057 . 60 
• Top width (ft) * 2254 .04 • Top width (ft) * 1635.84 * 618.20 * 

vel Total (ft/s) 6.16 • Avg. ve l . (ft/s) 6.17 * 6.09 • 
* Max chl Dpth (ft) 29 . 45 • Hydr. Depth (ft) 15 .05 16 . 77 
• conv . Total (cfs) *7393035 . 0 * conv. (cfs) *6766960.0 *626074.4 
• Length Wtd. (ft) 565.41 • wetted Per. (ft) * 1650 .09 142 . 80 
• Min Ch El (ft) * 1004.96 * Shear (l b/ sq ft) 0 . 47 0. 51 
*Al pha 1.00 *Stream Power (lb/ft s) * 2 . 90 3.10 
* Frctn Loss (ft) 0.23 * Cum volume (acre-ft) * 7295 . 71 *26652 . 62 * 2340.56 
* C & E LOSS (ft) 0 . 01 * Cum SA (acres) * 2095 . 74 * 2734.04 * 914.45 
*********************************************************************************************** 
warning: Di vi ded f l ow computed for this cross-section. 
warning: The cross-section end points had to be extended ve rti call y fo r the computed water surface . 
Note: Multipl e critical depths were found at this l ocation . The critical depth with the lowes t, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
* E.G. Elev (ft) 
* vel Head (ft) 
* w.s. El ev (ft) 
* crit w. s. (ft) 
• E.G . s l ope (ft/ft) 
* Q Total (cfs) 
* Top Wi dth (ft) 

Vel Total (ft/s) 

* 1035 . 27 
0. 69 

• 1034 . 58 
• 1021. 87 
*0.000612 
*166000.00 
* 1666.72 

6. 67 

* El eme nt 
* wt. n-val. 
* Reach Len. (ft) 
* Flow Area (sq ft) 
* Area (sq ft) 
* Fl ow (cfs) 

* Top Width (ft) 
* Avg . vel. (ft/s) 

* Right 08 * Left OB * Channel 
0.033 

500.20 • 544. 50 * 
*24896.48 * 
*24896.48 • 

*166000.00 
* 1666.72 

6.67 * 

694. 57 * 
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Dupli cateEffecti ve 
Max Chl Dpth ( ft ) 29.62 * Hydr . Depth ( ft ) * * 14.94 

* Conv. Total (cfs) *6712772.0 * Conv. (cfs) *6712772 . 0 * 
* Lengt h Wtd . (ft) 551.61 * wetted Per . (ft) * 1702 . 96 * 
* Min ch El (ft) * 1004 . 96 * s hear ( l b/sq ft) 0. 56 

Al pha 1.00 *St ream Power ( l b/ft s) 3.72 
Frctn Loss (ft) 0.28 *cum volume (acre-ft) * 1422.13 *27549. 62 270.98 * 

• c & E Loss (ft) 0.00 * cum SA (acres) 22 1 .84 * 2739.22 50 . 15 
*********************************************************************************************** 

warning : Div i ded flow computed for this cross-section. 
Note: Mu ltipl e critical depths were found at this l ocation . The criti cal depth with the lowest, vali d, 

water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 209.6 

Description: cross Section updated per Transystems Corporation Mapping (2004) 
Stati on Elevation Data num= 314 

sta El ev sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

0 1036 . 94 13 .13 1037.09 35.4 1036 . 93 42.14 1037 . 02 62.75 1036.81 
80.11 1036 . 35 84.47 1036.23 85 . 83 1036.19 85.84 1036 . 15 86.03 1035 . 58 
86. 151035.07 108.31035.89 115 . 07 1036.01 117.721035.96 143.851035 . 72 

143.85 1035.31 143.89 1035.15 144.06 1035.22 144 .2 1035.69 146.15 1035 . 79 
150.76 1036 153.65 1036.31 155.1 1036 . 44 155.52 1036 . 47 173.49 1037 . 3 
173.54 1037 . 3 174 .31 1037.31 201.33 1037 . 45 205.96 1037 . 59 209 . 36 1037.7 
212.78 1037 . 88 219.14 1038.03 224.53 1038 . 2 238.58 1038 . 46 241.57 1038.48 
243.2 1 1038 . 62 268.05 10 38.83 278.58 1038 . 95 286.08 1038 . 44 296 . 45 1038 . 29 
297.77 1038 . 27 303.74 1038.62 311.74 1038 . 26 313.97 1037 .8 348.5 1037.74 
361 .32 1037 . 54 368.48 1037.6 376.51 1037 . 59 406.72 1037 . 39 446.88 1037.05 
471 .45 1036 . 98 500 .7 1036.76 528.82 1036 . 71 552.06 1036 . 54 586.94 1036.3 
593.03 1036 . 31 618.45 1036.08 642.8 1035 . 97 650.54 1036 . 09 692. 12 1035.93 
710.73 1035.35 732.72 1035.23 745.41 1035.35 797.35 1035.18 810.26 1035.2 
824.69 1035.38 837.74 1035.75 900.02 1036.75 912.46 1036.96 924.92 1036 . 96 
937.97 1036.971007.76 1036 . 921015.561036 . 681020.511036.541023 . 15 1036 . 5 

1026.88 1036.47 1036.88 10 36.23 1068.93 1035.52 1070.45 1034 . 88 1070 . 93 1034 . 68 
1071.731034 . 341080.95 1030.021100.191021.081103.621019 . 38 1108.71019.56 
1110.02 1019 . 62 1117 . 66 1019.97 1132.58 1020.54 1145.09 1021.88 1146.16 1021.99 
1147.32 1022.05 1174.38 1023.78 1180.69 1023 . 1 1198.85 1021.47 1207.45 1019.53 
1224.71 1014 . 95 1227 .51 1015.05 1243.18 1015.55 1259.79 1016.3 1270.34 1016 . 67 
1297.89 1017 . 87 1302 .5 1018 . 29 1311.94 1018 . 73 1319.79 1018 . 75 1333.21 1018 . 85 
1356.89 1018 . 97 1371 .27 1019 . 15 1379.98 1019.05 1389.63 1018 . 97 1399.68 1019 . 01 
1408.76 1018 . 97 1409.46 1018 . 96 1410.95 1018. 53 1426.62 1013 . 77 1430.86 1014 . 2 
1432.61 1014.37 1448 . 08 1015 . 9 1456 . 17 1015.96 1462.43 1016.12 1467 . 13 1016. 1 
1471.86 1016 . 25 1490 . 55 1017.24 1496.97 1017.34 1528.03 1017.25 1530 . 84 1017 . 27 
1535 . 131017.321560 . 42 1017.411569.611017.481577.341017.57 1588.76 1017 . 61 
1596.03 1017.6 1602 . 24 1017 . 57 1621.07 1017.72 1629.55 1018.31 164 1. 44 1018.04 
1645.69 1017. 16 1650 . 49 1016 . 01 1662 .37 1013.96 1662.44 1013.96 1662.46 1013 .96 

1662 . 5 1013.95 1683 . 72 1013.91 1692.66 1014.28 1715.54 1018.57 1728 . 51 1021.05 
1743 .77 1019 . 73 1786 . 04 1015.81 1814.33 1013.6 1882.73 1009.34 1909.42 1008.07 

1930.4 1007.13 1962 . 92 1005 .68 1982.06 1004.68 2007.74 1004 . 2 2042 . 33 1003.7 
2049 . 39 100 3.55 2049 . 65 1003 . 53 2049 . 97 1003 . 51 2050. 19 1003.48 2053.55 1004.07 
2064.95 1004.97 2083 . 98 1006 . 56 2096 . 1 1006 . 77 2111 . 08 1007.09 2115.74 1007.23 
2117.52 1007.24 2133 . 57 1008 . 09 2135.88 1008 . 31 2146 . 7 1008.59 2148.8 1008.62 
2150.04 1008.57 2153 . 29 1008.59 2175 . 61 1014.74 2181.1 1016 .48 2186 . 93 1016.65 
2198.05 1016 . 7 2199 . 07 1016.69 22 15. 46 1016.88 2235.66 1017.39 2244.67 1017.79 
2259.53 1018.21 2264 . 96 1018.36 2272.02 1020 . 28 2292.42 1026.67 2292.54 1026.68 
2292.63 1026.67 2292 . 78 1026.67 2306.01 1021.11 2308.72 1019.74 2316.03 1020.38 
2316 . 05 1020.38 2316 . 07 1020 . 39 2316.08 1020 . 39 2316.1 1020.4 2327.73 1023.46 
2335 . 67 1025.5 2335 . 73 1025 . 52 2335.76 1025 . 53 2336 1025.52 2366.83 1024.59 
2370 . 54 1024.4 2373.96 1023 . 92 2383.42 1023 . 08 2395.77 1022.89 2401.08 1022.62 
2410 . 38 1022.34 242 1 .08 1022 . 79 2440.47 1023 . 41 2446.4 1023.35 2447.97 1023.37 
2453 . 73 1023.55 2473. 17 1023 . 91 2479.34 1022 . 97 2485.44 1021.75 2486.9 1 1021 . 72 
2491.13 1022.14 25 14.28 1024.5 2518 .4 1024 . 52 2528.28 1024.17 2547.01 1024 . 68 
2548.12 1024.84 2548.46 1024 . 91 2553.72 1025.57 2553.98 1025.62 2554.78 1025.7 
2557.29 1025.98 2562.66 1025.66 2580.34 1023 . 4 2583 . 36 1023 .33 2589 .3 3 1023 . 24 
2611.06 1018.94 2617.05 1017.81 2622 . 59 1016 . 56 2650 .12 1014 .13 2669.03 1012 . 35 
2669.52 1012.33 2669.85 1012.31 2682 . 01 1012 .46 2692 . 25 1012 . 65 2694.03 1012 . 6 
2695.96 1012.47 2699.48 1012.31 2699 . 7 1012 . 32 2700 . 08 1012.35 2706 . 2 1013 
2720.84 1014.42 2725.55 1015 .09 2740.46 1015.24 2745 . 49 1015.22 2755.58 1015.2 
2759.61 1015 2762.69 1014.83 2767 . 69 1014.88 2776 . 81 1014.99 2780 .12 1015.62 
2792.64 1015.98 2801.77 1016 .2 1 2807.39 1016.37 2825 . 53 1021.49 2826 . 62 1021.77 
2831.19 1021.57 2854 .98 1020.64 2858.03 1022.63 2859.37 1023.21 2863. 19 1025.21 

2876 .6 1030.67 2879.06 1031.79 2880.1 1032 . 03 2889.81 1031.9 2901. 67 1031. 82 
2902.36 1031.83 2902.64 1031. 85 2920. 11 1032.6 2922 . 79 1032.68 2932.52 1032 . 97 
2934 . 22 1033.03 2935 .5 1033. 44 2948.9 1038.06 2952 . 61 1037.84 2956 . 44 1037.61 
2966.22 1037 . 59 2980 . 9 1037.65 2983.52 1037 . 36 2991 . 01 1036.2 3001.3 1033 . 55 

3015. 1 1030.26 3039 . 96 1030.15 3054.54 1030.18 3140.48 1030.53 3150 . 96 1030.53 
3163.72 1030.5 3208 . 71 1030.59 3252 .82 1029.35 3253.78 1029.32 3267.23 1030.56 
3269 . 13 1030.75 3275 . 49 1030.54 3279 . 52 1030.42 3280.97 1030.5 3296 . 28 1031.2 
3302.64 1031.01 3313 . 45 10 30.7 33 17.94 1030.62 3322.93 1030.73 3331.95 1030.99 
3339.39 1030.54 3340 .16 1030.5 3347.45 1029.77 3357.33 1028.82 3358.85 1028.85 
3399 . 02 1030.06 3430.86 1029 .88 3460.86 1029 . 64 3523.32 1030 . 13 

Manni ng ' s n values num= 
sta n val sta n val sta n val Sta n val 

**********************<~:***************************************** 
0 . 037 912.46 

Bank Sta: Le ft Rig ht 
937.97 2175.61 

Ineff ecti ve Flow num= 
Sta L Sta R Elev 

0 780 1040 
2700 3523 . 32 1040 

. 032 2292.42 . 035 2952.61 

Lengths : Left Channel 

Permanent 
F 
F 

256 290 
Ri ght 
340.7 

. 025 

coeff Contr. 
.1 

Expan . 
. 3 

CROSS SECTION OUTPUT Profi le #PF#1 
**************'*******************************************************0:::***1:*****"'*************** 
* E.G. El ev (ft) 

ve l Head (ft ) 
* w. s. Elev (ft ) 

Crit w.s. (ft ) 

* 1034 . 75 
0. 55 

* 1034.21 
* 1022.79 

* Element 
* wt . n-val . 
* Reac h Len. (ft) 
* Flow Area (sq ft) 

Left OB * Chan ne l 
0 . 032 

290 . 00 * 
*21539. 74 
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* Ri ght OS * 
0. 034 * 

340.70 * 
7052.60 * 

256.00 



• 

• 

• 

oup 1 i cateEffecti ve 
• E.G. slope ( f t/ft) *0. 000344 • Area (sq ft) • *2 15 39.74 *12157.87 
• Q Tot al (cfs ) *166000.00 • Flow (cfs) *133805 .10 *32194 . 94 
• Top width (ft ) • 2390.29 • Top width (ft) • 1103.60 • 1286.70 

vel Total (ft/s) 5.81 • Avg . vel. ( ft /s) 6.2 1 4.56 
* Max Ch l Dpth ( ft ) 30.73 * Hydr . Depth ( ft) 19 .52 13 .45 
• Co nv. Total (cfs) *8951574.0 • conv. (cfs) *72 15457. 0 *1736117.0 
• Length Wtd. (ft) 291 . 43 • wett ed Per. (ft ) • 1111 .66 529.64 
• MinCh El ( ft ) • 1003 . 48 • shear (lb/sq ft) 0 .42 0 .29 
• A 1 ph a 1. 04 • Stream Powe r (1 b/ ft s) • 2 . 58 1. 31 
° Frctn LOSS ( ft) 0 . 15 *CUm Vo lume (ac re - ft ) 0 7295.71 *26364 . 12 ° 2206 . 64 
• c & E Loss ( ft) 0 .10 • cum SA (acres) • 2095.74 * 2716 .92 899 . 26 
***********************************************************************************1<*********** 

Di vi ded f l ow computed for thi s cross-section. warning: 
warning: 
warning : 

The cross-section end points had to be extended vert i call y for the computed water s urface . 
The ve 1 oci ty head has changed by more than 0. 5 ft (0 . 15 m). Thi s may indi cate the ne ed for 
additional cross sections . 

warning: The conveyance rati o ( ups tream conveyance divi ded by downstream conveyance) is less than 
0.7 or greater than 1 . 4 . Thi s may indicate the need for additi ona l cross s ecti ons. 
Multipl e criti cal depths were found a t this locat i on . The criti cal depth wit h the l owest, valid , 
wate r surf ace was used. 

Note: 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

• E.G. Elev (ft ) • 1034 . 98 • Element Left OB • channel • Right OB • 
• vel Head (ft) 0 . 72 • wt . n-val . 0.032 0.033 
• w.s . El ev (ft) • 1034 . 26 • Reach Len . ( ft ) 256 .00 290 .00 340 . 70 
• Crit w.s. ( ft ) • 1023.22 • Fl ow Area (sq ft ) *21600.36 • 3006 . 42 
• E.G. Slope (ft/ft) *0.000430 • Area (sq ft) *21600. 36 * 3006 .4 2 
• Q Total (cf s) *166000.00 • Flow (c f s) *150272 .30 *15727.66 

• 0~~ ~!~~~ ~~~;s) • 132~ : }~ : ~~~.w~~fh ~ ~~;s) * 110~:~~ 22~:~~ 
*Max Chl Dpth ( ft) 30.78 * Hydr. Depth (ft ) 19.57 13.40 
• Conv . Total (c f s) *8007438 .0 • conv. (cfs) *7248774.0 *758664.0 
• Length Wtd. ( ft ) 288 . 91 • Wetted Per. ( ft ) • 1111.79 239.74 
• Min ch El ( ft ) * 1003.48 • shear (1 b/sq ft) 0. 52 0. 34 
• A 1 pha 1. 02 • Stream Power (1 b/ ft s) • 3. 63 1. 76 
• Frctn Loss ( ft ) 0.17 • Cum volume (ac re - ft) • 1422 .13 *27259 . 02 247.01 
• c & E Loss ( ft ) • 0 . 08 • cum SA (acres) • 221.84 • 2721. 90 • 48.36 • 
*********************************************************************************************** 
warning : The vel ocity head has changed by more tha n 0 . 5 ft (0 . 15 m) . This may indicate the need for 

additi onal cross sections. 
Note: Mu ltipl e critical depths were found a t this location . The criti cal depth with the l owest, valid, 

wat:e r surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 209.54 

oescri pti on: mapping f rom Tra nsystems corporation (2004) proposed grading plans 
Station Elevation Data num= 17 

St a El ev s t a El ev St a El ev Sta El ev St a El ev 
******** 1t************* * *** * * 'k * 1< ** ******* * ** * * * * * * ** ********** * ** * ****** * * * * * * * * * 

-474. 84 1042 . 98 - 453.59 1043 . 19 -453.58 
161 . 45 1020 188.62 1014.1 215.79 
507 . 83 1009 . 55 525 . 94 1015 593.85 
640 . 29 1042 . 87 661.91 1042.69 

Manning ' s n values num= 5 

1027 -445.58 
1014. 1 229.37 

1015 623 . 28 

1027 - 431.58 
1005 498.77 
1027 640.28 

1020 
1005 
1027 

~ n~ ~ n~ ~ n~ ~ n~ ~ n ~ 
*** ********************** ** ************* ** * * **** ** ** * * ** *************** * ** ** * *** 

-4 74.84 .025 -453.58 . 037 229.37 . 032 498.77 . 037 640 . 28 .025 

Bank St a : Left Ri ght Lengths: Left c ha nn el Rig ht Coeff Contr . Ex pan . 
229 . 37 498.77 116 116 116 . 3 . 5 

I neffecti ve Flow num= 
St a L Sta R Elev Permanent 

-474 . 84 -472. 34 1048 .87 F 
660.86 661. 91 1044 . 79 F 

CROSS SECTION OUTPUT Profile #PF#1 
RR********************************************************************************************* 
* E. G. Elev (ft ) • 1034.5 1 • Element Left OB • Channel • Righ. t

03
o
7

s * 
* vel Head (ft) 1.56 • Wt. n-val . 0.037 0 . 032 0 
• w.s . Elev ( ft ) • 1032.94 • Reach Len . (ft ) 24.00 24.00 24 . 00 
• Crit w.s. ( ft ) • 1026.10 • Flow Area (sq f t ) • 9115.63 • 7527.38 • 2277 . 64 
• E.G . slope ( ft / ft) *0.000808 • Area (sq ft) • 9115.63 • 7527 . 38 • 2277.64 
• Q Total (cfs) *166000.00 • Flow (c f s) *58264.24 *91484 . 05 *16251.70 
* Top width (ft ) • 1093 .87 • Top width ( f t) 682 . 95 269 .40 141 . 51 

vel Tot a l ( ft /s ) 8.77 • AVg. vel . ( ft /s) 6.39 12 .15 7 . 14 
* Max Ch l Dpth (ft ) 27.94 * Hydr. Depth (ft) 13.35 27.94 16 . 09 
• Conv. Total (cfs) *5840043.0 • conv . (cfs) *2049793.0 *32 18499.0 *571750 . 6 
• Length wtd . ( f t) 24 . 00 • wetted Pe r. ( ft) 693.93 269 . 40 151. 68 
• Min Ch El (ft ) • 1005.00 • Shear (1 b/ sq ft) 0. 66 1. 41 0 . 76 
• Alpha 1.31 * Stream Powe r ( lb/ ft s) • 4.24 17.13 5 . 40 
• Frctn Loss (ft ) • Cum vo lume (acre-ft ) • 7268.93 *26267.36 • 2150.19 
* C & E LO SS (ft) * * Cum SA (ac res) * 2093.74 * 2712.35 * 893.67 * 
********************* *********** **** *********** ** ********************************************** 

Note: Multiple criti cal depth s wer e found a t this location . The c ritical depth with the lowe s t , vali d, 
e ne rgy was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
***********************************1t*********************************************************** 
* E. G. Elev (ft ) • 1034.73 * El ement Left OB * channel * Right OB * 
• Vel Head (ft) 1. 57 • wt . n-val . 0.037 0.032 0.037 
* w.s . El ev ( ft ) • 1033 . 17 * Reach Len. (ft ) 24.00 24.00 24.00 
* Crit w.s . ( ft ) • 1026 . 10 • Flow Area (sq ft) • 9062.84 • 7587.60 • 2182.04 
* E.G . Slope (ft / ft ) *0.000796 • Area (sq ft) • 9062.84 • 7587 . 60 • 2182 . 04 
• Q Tot al (c fs ) *166000 .00 • Flow (c f s) *57968 . 30 *92040 . 84 *15990.86 
* TO~ Width (ft ) • 1050 .00 * Top Width ( ft ) 659.3 7 269.40 121.23 

ve Total ( ft /s) 8 . 81 * Avg. vel . (ft/ s) 6 . 40 12. 13 7.33 
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DuplicateEffective 
Max Chl Dpth ( ft ) 28 . 16 * Hydr . Depth ( ft ) * 13.74 • 28.16 18.00 

* Conv . Tota l (cfs) *S882311.0 * conv. ( cfs) *20S4142 . 0 *3261523.0 *566645. 
Length Wtd . (ft) • 24.00 * wetted Per. (ft) * 675.94 • 269.40 * 132.70 

* Minch El (ft) • 1005.00 shear ( l b/ sq ft ) 0.67 1. 40 0 . 82 
Alpha 1.30 *St ream Power ( l b/ ft s) • 4.26 16.99 5 .99 
Frctn Loss ( ft) * Cum volume (acre-ft ) • 1395.50 *27161.86 226.72 
C & E LOS S (ft) * Cum SA (acres) 219 .91 * 2717 . 33 47 . 01 

* ***** *******ot;:****** **1t*****-1t******* ********W**************************** *** ******************* 

Note: Mu ltipl e criti cal dept hs were found at this l ocat ion . The criti cal depth wi th the lowest, valid, 
energy was used. 

BRIDGE 

RIVER: 1 
REACH: 1 

INPUT 

RS: 209.535 

Description : 35th Ave- modified b r i dge per Transystems plans; 
used Interim 

Finished grade per plans; the pier wi dth s we re doubled (plans=5ft; 
model=10ft) in order to model the debri s accumulation. 

Distance from Upstream xs = 24 
Deck/ Roadway wi dth 91 
Wel r Coeff1 Cl ent 2 . 6 
Upstream Deck/ Roadway Coordinates 

num= 10 
Sta Hi Cord Lo Co rd Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

*** ************ ****** ************* ******** ******** **** ****************** 
-453.59 1043.19 1035 -334 . 34 1044 . 42 1035 -2 12 .09 1045.34 1035 
-89. 84 1045.94 1035 32.41 1046 . 22 1035 154.66 1046.19 1035 
276.91 1045.85 1035 399.16 1045.19 1035 521.411044.21 1035 
640 . 29 1042.87 1035 

Upstream Bri dge cross section Data 
Station El evation Data num= 17 

sta Elev sta Elev Sta Elev sta El ev sta Elev 

- 474.84 1042.98 -453.59 1043.19 -453.58 1027 -445.58 1027 -431.58 1020 
161. 45 1020 188.62 1014.1 215 . 79 1014 .1 229.37 1005 498.77 1005 
507.83 1009.55 52 5. 94 1015 593.85 1015 623.28 1027 640.28 1027 
640.29 1042.87 661.91 1042.69 

Manning ' s n values num= 5 
Sta n val sta n val sta n val Sta n val sta n val 

-474.84 .025 -453 . 58 

Bank Sta: Left Right 
229 . 37 498 . 77 

Ineffective Flow num= 
Sta L Sta R Elev 

-474.84 -472.34 1048.87 
660.86 661 . 91 1044. 79 

.037 229.37 

coeff cont r. 
. 3 

Permanent 
F 
F 

Downs t ream Deck/ Roadway coordinates 
num= 10 

. 032 498.77 

Expan . 
. 5 

.037 640.28 

sta Hi cord Lo co rd sta Hi Cord Lo cord Sta Hi Cord Lo cord 
************************* ********************* ***************** ****** *** 

-453.59 1043 .19 
-89.84 1045 . 94 
276 . 91 1045 . 85 
640 . 29 1042. 87 

1035 -334.34 1044.42 
1035 32.41 1046.22 
1035 399.16 1045 . 19 
1035 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 17 

1035 -212 .09 1045.34 
1035 154 . 66 1046.19 
1035 521.41 1044. 21 

1035 
1035 
1035 

.025 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
********************************** ********************** ************************ 

-474.84 1042.98 -453 . 59 104 3 .19 -453.58 
161. 45 1020 188.62 1014.1 215 . 79 
507.83 1009.55 525.94 1015 593.85 
640 . 29 1042 . 87 661.91 1042.69 

1027 -445.58 
1014.1 229 . 37 

1015 623.28 

1027 -431 . 58 
1005 498 . 77 
1027 640 . 28 

1020 
1005 
1027 

Mann ing ' s n va 1 ues num= 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

* ~ 1::1:1::1t1:11:'11:1r1t1:** * ************************************** ***********1::1::1::1::*11:********** 

-474.84 . 025 - 453.58 . 037 229.37 .032 498.77 . 037 640.28 

Bank Sta : Left Right 
229.37 498.77 

I neffective Flow num= 
Sta L Sta R Elev 

-474 . 84 -475.2 1049.55 
665.16 661 . 91 1046.07 

coeff cant r. 
. 3 

Permanent 
F 
F 

Upstream Embankment side s l ope 
Downstream Embankment s i de s l ope 
Maximum all owable submergence for weir 
Elevation at whi ch we ir flow begins 
Energy head used in spi ll way design 
s pill way height used in des i gn 
Wel r crest shape 

Number of Piers 8 

Pier Data 
Pier Stati on 
upstream 

upst r eam= -334.34 
num= 2 

wi dth El ev width El ev 

10 990 10 1040 
Downstream num= 2 

width El ev widt h El ev 
************** ** ** * * * ********** * 

10 990 10 1040 

Expan . 
. 5 

flow 

0 horiz. to 1.0 verti cal 
0 horiz . to 1.0 verti cal 

.95 

Broad crested 

Downstream= - 334.34 
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• 

• 

• 

DuplicateEffective 

Pier Data 
Pier stat i on upstream= -212.09 Downstream= -212 .09 
Upstream num= 2 

wi dth El ev Width Elev 
******** *** ** ******** * *** * * * *** * 

10 990 10 1040 
Downstream num= 2 

width Elev wi dth El ev 
******************** * 111 * * **** 1r *** 

10 990 10 1040 

Pier Data 
Pier St ation Upstream= -89.84 Downstream= 
Upstream num= 2 

width El ev width Elev 
******** * * * * **** ***** *********** 

10 990 10 1040 
Downstream num= 2 

width Elev wi dth Elev 
************************ * * ** * * ** 

10 990 10 1040 

Pier Data 
Pier Station Upstream= 32.41 Downstream= 
upstream num= 2 

width Elev width Elev 
**************** **************** 

10 990 10 1040 
Downstream num= 

width Elev width El ev 
*** **** ******** ****** * ** ** * * * * * * 

10 990 10 1040 

Pier Data 
Pier Station upstream= 154.66 Downstream= 
Up stream num= 2 

width Elev width El ev 
* * * * * "'* *** **** * *** ** * **ff*** ***** 

10 990 10 1040 
Downstream num= 

width El ev width Elev 
* ******* *** **11: *'* ***** ****** ***** 

10 990 10 1040 

Pier Data 
Pier stati on Upstream= 276.91 Downstream= 
upstream num= 2 

width Elev width Elev 
* ** ****************** *** *** * * * * * 

10 990 10 1040 
Downstream num= 

width Elev width El ev 
* * * * * * * ************** ****** ***** 

10 990 10 1040 

Pier Data 
Pier Station Upstream= 399. 16 Downstream= 
Upstream num= 2 

width Elev width Elev 
****** ******** * * ** *** ****** ***** 

10 990 10 1040 
Downstream num= 

width Elev widt h Elev 
******** * * * ****** **** ** ***'k***** 

10 990 10 1040 

Pier Data 
Pier Station Upstream= 521.41 Downstream= 
upstream num= 2 

wid th Elev width Elev 
********************* * ** * * * * * * * * 

10 990 10 1040 
Downstream num= 

width El ev wi dth El ev 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

10 990 10 1040 

Number of Bridge coefficient Set s 1 

Low Flow Methods and Data 
Energy 
Momentum cd 1.2 

Se 1 ected LOW Flow Methods Momentum 

High Flow Method 
Pressure and weir flow 

Submerged I nlet Cd 
s ubme rg ed Inlet+ outlet cd 
Max Low cord 

Add itional Bridge Parameters 
Add Friction component to Momentum 

. 8 
103 5 

-89.84 

32.41 

154 . 66 

276 . 91 

399.16 

521.41 

Do not add weight component t o Momentum 
Class B fl ow c ri t ical depth computations use cri ti ca 1 depth 

ins i de the bri dge at the upstream end 
criteria to check for pressure flow = ups tream energy grade line 

BRIDGE OUTPUT Profi 1 e #PF#1 
************************* **** ******************* ****** *************************************** 
• E. G. US . ( ft ) 
• w.s. us . (ft) 
• Q Total (cfs) 
• Q Bridge (cfs) 
• Q weir (cf s) 
• Wei r Sta L ft ( ft ) 

1034.51 
1032 . 94 

166000.00 
166000.00 

* Element 
* E.G. Elev ( ft ) 
• w.s. Elev (ft ) 
• crit w. s. (ft ) 
* Max Ch 1 Dpth (ft ) 
• Vel Total ( ft / s) 

*Inside BR us 
1034.37 
1032.64 
1026.30 

27.63 
9. 65 
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*Ins ide BR OS * 
1034.25 
1032.47 
1026.29 

27 . 47 
9 . 74 



• weir Sta Rgt (ft) * Flow Area (sq ft) 
* weir Submerg * Froude # c hl 
• weir Max Depth (ft) • Speci f Force (cu ft) 
• Min El weir Flow (ft) 1042 . 71 • Hydr Depth (ft) 
* Min El Prs (ft) 1035 . 00 W.P. Total (ft) 
• Delta EG (ft) 0.26 • Conv. Total (cfs) 
• Delta ws (ft) 0.32 • Top widt h ( ft ) 
• BR Open Area (sq ft) 19608.95 • Frctn Loss (ft ) 

BR Ope n Vel (ft/S) 9. 74 * C & E LOSS (ft) 

Dupl i cateEffective 
• 17210 . 91 • 

0 . 42 
221851.50 

16.98 
1309.01 

4357145 . 0 
1013.87 

17040 . 98 
0.43 

219560.00 
16.81 

1305 . 95 
4297493.0 

1013 .87 

• Coef of Q Shear Total ( l b/sq ft) 1.19 1.22 
• Br Sel Method Momentum * Power Total ( l b/ ft s) 11 .49 11.84 
********************************************************************************************* 
Note : Multiple critical depths were foun d a t this location. The critical depth with the lowes t, 

energy was used. 
depths found this locati on. Note: Mult1pl e critical were at The cr iti cal depth wit h the l owest, 

energy was used . 

BRIDGE OUTPUT Profile #PF#2 
********************************************************************************************* 
• E.G . us. (ft) 1034.73 • Element 
* W.S . US . (ft) 1033 . 17 E.G . Elev ( ft ) 
• Q Total (cfs) 166000.00 • w.s . Elev (ft) 
• Q Bridge (c f s) 166000 . 00 • Crit w.s. (ft) 
• Q weir (cfs) • Max Chl Dpth (ft) 
• wei r Sta Lft (ft) • vel Total (ft/s) 
* weir Sta Rgt (ft) • Flow Area (sq ft) 
• weir Submerg • Froude # Chl 
• weir Max Dept h (ft) • Speci f Force (cu ft) 
* Min El weir Fl ow (ft) 1043.11 • Hydr Depth ( f t) 
* Min El Prs (ft) 1035 . 00 * W.P. Total (ft) 
• Delta EG (ft) 0.26 * conv. Total (cfs) 
• Delta ws (ft) 0.32 * Top width (ft ) 
• BR Open Area (sq ft) 19195.78 • Frctn Loss (ft) 

BR Open Vel (ft /S) 9. 79 * C & E LOSS (ft) 

*Inside BR us 
1034 . 59 
1032.86 
1026.31 

27.86 
9 . 70 

17119.72 
0 . 42 

224523.30 
17.65 

1255.57 
4403094.0 

970.00 

*Inside BR DS * 
1034.47 
1032 . 70 
1026.31 

27.70 
9. 79 

16962.24 
0.43 

222291.60 
17.49 

1252.98 
4346859.0 

970.00 

• coef of Q * shear Total ( lb/sq ft) • 1. 21 1.23 
• Br sel Method Momentum • Power Total (lb/ft s) 11.73 12 .06 
**********'********************<::*******************************1;****************************** 

valid, 

va lid, 

Note: Multiple critical depths were found at this locati on. The critical depth wi th the l owest, valid , 
energy was used. 
Mult l pl e critical depths were found at this l ocation. The criti cal depth wit h the lowest, vali d, 
energy was used. 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 209.53 

Descr i ption: mapping fro m Transystems corporation (2004) p roposed grading pl ans 
Stat i on Elevati on Data num= 17 

Sta El ev Sta El ev St a El ev Sta El ev Sta El ev 
****** * * * * * * * ******** ** * * * * * * * *********** * * * * * ** * ************ * * * * * * * * * * * ******** 

-474.84 1042 . 98 -453.59 1043. 19 -453.58 
161. 45 1020 188 .62 1014.1 215.79 
507.83 1009.55 525.94 1015 593.85 
640.29 1042.87 661.91 1042.69 

Manning ' s n va 1 ues num= 5 

1027 -445.58 
1014. 1 229.37 

1015 623.28 

1027 -431.58 
1005 498.77 
102 7 640.28 

1020 
1005 
102 7 

sta n val Sta n val sta n val sta n val Sta n val 
******************************************************************************** 

-474 . 84 .025 -453.58 .037 229.37 .032 498.77 .037 640.28 .025 

Bank Sta : Left Ri ght Lengths: Left channe l Right Coeff Contr. Expan . 
229.37 498.77 566 647 655 . 3 . 5 

Ineffect i ve Fl ow num= 
Sta L Sta R El ev Permanent 

-474.84 -475 . 2 1049 .55 F 
665.16 661.91 1046 .07 F 

CROSS SECTION OUTPUT Profil e #PF#1 

• E.G. El ev ( ft ) • 1034 . 25 • Element Left DB • Channel • Right OB • 
• vel Head ( ft ) 1.63 • wt. n-val. 0 . 037 0 . 032 0 . 037 
* w.s . Elev (ft) • 1032.62 • Reach Len. ( ft) 566.00 647.00 655 . 00 
* Crit w.s. (ft) • 1026.09 • Flow Area (sq ft) • 8894.04 • 7439.97 • 2231.73 
• E. G. slope (ft/ft) *0 . 000855 • Area (sq ft) • 8894.04 • 7439.97 • 2231.73 
• Q Total (cfs) *166000.00 • Flow (cfs) *57533.61 *92304.57 *16161.82 
• Top width (ft) • 1093.87 • Top width (ft) 682 . 95 269.40 141. 51 

vel Total (ft/s) 8.94 • Avg . Vel. (ft/s) 6.47 12. 41 7.24 
• Max chl opth (ft) 27.62 • Hydr . Depth ( ft) 13.02 27 . 62 15.77 
• conv. Total (cfs) *5676541.0 • Conv. (cfs) *1967421.0 *3156450.0 *552670 . 2 
• Lengt h Wtd. (ft) 633 . 34 * wetted Per. (ft) 693.62 269.40 151.39 
• Minch El (ft) • 1005.00 • shear ( lb/sq ft ) 0 . 68 1.47 0.79 
• Alpha 1.32 • Stream Power (lb/ ft s) • 4.43 18.29 5.70 
• Frctn Loss (ft) 0. 51 • cum vol ume (acre-ft) • 7246.77 *26248 . 87 • 2144.70 
* C & E LOSS (ft) 0.40 * Cum SA (acres) * 2092 . 04 * 2711 . 68 893.32 
***************************************************** ****************************************** 

warning: The ve l ocity head has changed by more than 0.5 ft (0. 15 m) . This may indicate the need for 
additional cross sect ion s . 

Note: Multiple cri tical depths were foun d at this l ocati on. The critical depth with the lowest, vali d, 
energy was used. 

CROSS SECTION OUTPUT Profile #PF#2 
****************** *** ******************* ************ *** **************************************** 
* E.G. El ev (ft) 
• vel Head ( ft ) 
• w. s. Elev ( ft ) 
• crit w.s . ( ft ) 
* E. G. Sl ope (ft/ft) 
• Q Total (cfs) 
• Top widt h (ft) 

ve l Total (ft /s) 

• 1034.48 
1.63 

• 1032.84 
• 1026.10 
*0.000840 
*166000.00 
* 1050 . 00 

8.98 

* Element 
* wt . n-val . 
• Reach Len. ( ft) 
• Flow Area (sq ft) 
* Area (sq ft ) 

• Fl ow (c f s) 
• Top width C ft) 
• Avg. ve l . (ft /s) 

Left OB • 
0.037 

566.00 

Chan nel 
0 . 032 

647 . 00 
• 8851.15 • 7501.11 

• 7501.11 
*92763.73 

269 . 40 
12 .37 

• 8851.15 
*57268. 59 

659. 37 
6.47 
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* Ri B~63~B * 
655.00 

• 2143.12 
• 2143.12 

*15967 . 67 
121. 23 

7.45 



• 

• 

• 

Dupl i cateEffecti ve 
*Max Chl Dpth (ft) 27 . 84 * Hyd r . Depth (ft) * 13 . 42 * 27 . 84 17. 68 * 
• conv . Total (cfs) *5726011 . 0 • conv . (c f s) *1975425.0 *3199796.0 *550789.6 • 
• Length wtd . (ft) 633 . 41 • wetted Per. (ft) 675 . 61 • 269 . 40 • 132.38 * 
• Min ch El (ft) • 1005.00 • shear ( l b/ sq ft) 0 . 69 • 1. 46 0 . 85 
• Alpha 1. 31 • Stream Power ( lb/ ft s) • 4.45 18 . 07 • 6.33 
• Frctn Loss (ft ) 0.49 • Cum volume (acre-ft ) • 1373.47 *27143 . 21 * 22 1. 48 
* C & E LOSS (ft) 0.41 * Cum SA (acres) * 218 . 27 * 2716 . 66 * 46.71 * 
********************** ************************************* ************************************ 
warning : The ve locity head has changed by more than 0 . 5 ft (0 . 15 m) . This may indicate the need for 

addi t i onal cross sections . 
Note: Multiple critical depths were fou nd at this location. The criti cal depth wi th the lowes t, vali d, 

energy was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 

RS: 209.42 

Desc r ipti on: Cross section updated per Trans ystems Corporati on Mappi ng (2004) 
Stati on Elevation Data num= 261 

sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
***************************************************************""**************** 

0 1034.29 13.95 1035.23 30.6 1035. 36 34 . 2 1035 . 28 40 . 66 1035.34 
43.54 1035 . 31 58.19 1035 . 26 73.11 1035.4 79. 13 1034 . 92 85.28 1034.79 

105.16 1034.78 128.62 1034.73 132.9 1034 . 75 156 . 09 1034 . 69 157 . 21 1034.69 
158 .1 1034.68 160 . 06 1034 . 68 160.67 1034 .69 166 . 18 1034.85 167.34 1034.85 

169 . 73 1034.81 178 . 72 1035 . 31 201.05 1035.25 210 .87 1035.25 23 1 .67 10 35.25 
233.12 1035 . 14 236 . 04 1035 .16 240 . 22 103 5.23 246.03 1034.98 266 .86 1033.98 
272.38 1034.56 273. 11 1034 . 54 277 .52 1033 . 77 287 . 54 1032.25 2 95.72 1034.67 
308 . 45 1038.11 337.71 1037.32 342.25 1037.1 346 . 32 1037.06 399 . 81 1036.03 
437. 59 1035 . 53 450 . 62 1035 . 26 454.42 1035.18 462 .99 1036 .04 469.46 1036.56 
474 . 85 1036.91 509 . 74 1035.21 517.9 1034.72 519.4 1034.52 547.09 1032.11 
571.09 1030.41 610.96 1028.51 623.69 1027.98 625 . 8 1028. 1 645.65 1024.85 
660 . 16 1022.37 680.73 1022 . 79 695.8 1023.15 710.23 1024.25 750 . 12 1026.66 

797 . 1 1026.65 801 . 31 1026.67 802.77 1026.65 821.28 1026.47 836.71 1026 . 6 
853.16 1027.02 865.83 1026 . 64 878. 1 1025 . 9 889 . 61 1025 . 75 890 .58 1025 . 95 
912.9 1020.98 913 . 31 1020.88 914.04 1020. 67 915.41 1020. 7 946. 3 1021.22 

965.99 1022.91 972.75 1023.6 1011.39 1022.68 1016.53 1022 . 66 1026.48 1022.4 
1078.86 1021.51 1103 . 56 1020 . 99 1138 .64 1022 . 07 1157.54 1023.27 1161.83 1022. 98 
1184.97 1023.4 1189 . 6 1023 . 49 1214.37 1023.73 1219.41 1023.74 1239.8 1023 . 75 
1294 . 77 1023.7 1319.01 1023.45 1334.96 1023.61 1351. 96 1023.71 1363.77 1023.06 

1380.3 1021.78 1386.01 1021.94 1406.76 1023.11 1407 . 05 1023 . 17 1409.32 1023 . 11 
1435 . 49 1023.09 1466 . 53 1023.46 1502.69 1023 . 18 1546.39 1021.96 1576 . 4 1021.46 
1589 . 16 1021.04 1594. 54 1020.78 1617.19 1017. 47 1658. 29 1011 .37 1697.76 1009 .98 

1701. 9 1009 . 84 1706.09 1009. 72 1741. 68 1009. 11 1748. 57 1008.42 1751. 3 5 1008.26 
175 6.92 1008 .46 1764.35 1008 1770.76 1007. 36 1802.89 1006 . 68 1812 . 38 1006 . 68 
1826.28 1006.72 1843.86 1005.6 1867.67 1004 . 13 1895.38 1004 . 11 1907.68 1004 . 08 
1913.92 1004. 16 1949 . 03 100 3.88 1953 . 19 1003.87 1954 . 63 1003.89 1955.23 1003 .91 
1956.82 1003.98 2007 . 57 100 5 . 68 2013 . 21 1005.79 2021. 26 1005.87 2032 . 67 1006 . 02 
2055.91 1006.49 2083.84 1010 .54 2087 . 17 1011 . 06 2087 . 73 1011 . 11 2094.31 1011 .35 
2133.24 1012.72 2155 . 65 1019 . 69 2163 . 56 1022 . 38 2166 . 92 1023 . 84 2178.78 1029.79 
2178.83 1029.82 2200 . 08 1030 . 43 2203 . 87 1030 . 53 2206 . 83 1032.28 22 10.07 1034. 12 
2230.25 1045.65 2242 . 6 1044 . 92 2245 . 87 1044 . 86 2247.48 1044.9 2250 . 27 1044.9 
2253.59 1045.08 2265.71 1045.18 2276.03 1044.59 2284 . 06 1044 2297.44 1043.03 
2308. 18 1041. 64 2322.34 1040.81 2326.93 1040.54 2335.66 1040.94 2367 . 98 1042 . 66 
2391.74 1042.11 2395 . 24 1042.03 2402 . 64 1041.52 2417 . 67 1040.94 2425 . 35 1042 . 01 
2434 . 99 1043.45 2441. 29 1042.69 2442.75 1042.53 2444.7 1041.93 2452.12 1039 . 79 
2476.06 1032.49 2487 . 64 1032 . 75 2538 . 91 1033 . 17 2592 . 57 1032 . 72 2616.96 1032.7 

2627 . 7 1032.64 2655.8 1032.8 2679 . 32 1032 . 83 2718.24 1032 . 83 2721.28 1032.81 
2725 . 34 1032.9 2749 . 41 1033.26 2759 . 32 1033.16 2787.73 1032.88 2804.84 1033.02 
2807.91 1033 . 02 2812.72 1033.03 2820.93 1033 . 11 2849.34 1033.09 2867.33 1033.2 
2882 . 68 103 3 . 06 2895.72 1032.96 2906 . 2 1032.77 2914 . 49 1033 . 07 2915.88 1033. 12 
2921.76 1033.05 2925.44 1033.01 2942.93 1032.82 2954. 19 1032.69 2983.24 1032.35 
2987.96 1032 . 32 2992.97 10 32 . 2 2994.09 1031. 99 3000.47 1030 . 92 3017 . 65 1031.3 
3032 . 62 1031.8 3036 . 6 1031.84 3046. 19 1031 . 83 3115 . 08 1030 . 86 3135.83 1030.62 
3138 . 26 1030 . 62 3142 . 08 1030 . 59 3157 . 49 1030 . 19 3183.8 1029.85 3194 .7 5 1029 . 52 
3198.02 1029. 43 3208.52 1029 . 13 3239. 43 1028 . 33 3267.5 1027 .88 3272.94 1027 . 8 
3293. 13 1027.87 3318 . 15 1027.82 3343.82 1027.96 3352.58 1029.75 3352.69 1029.77 

3352.9 1029 .82 3352 . 93 1029.82 3353 . 05 1029.82 3364.26 1029.49 3370.27 1029.49 
3390.26 1029.93 3399.73 1030 . 16 34 17. 54 1030.91 3442 . 95 103 1 .61 3450.87 10 31.66 
3451 .98 1031 .67 3463.43 1031. 73 3468 . 18 103 1 . 83 3479. 17 1032.03 3481.11 1032 . 08 
3488.58 1032.27 3495 .15 1032.33 3511 . 25 1032.53 3512.76 1032.53 3533 . 97 1032 . 45 
3572.07 1032.64 3581 . 32 1032.75 3589.52 1032 . 66 3594 .25 1032 . 35 3596.3g 1032 . 31 
3601.71 1032 . 3 3658.37 1031.14 3663.86 1031.58 4008.27 1032 4642.62 1032 
5294.79 1034 

Manning's n values num= 4 
Sta n val Sta n val Sta n val Sta n val 

****************************************************** *** *** **** 
.037 571.09 . 032 2210 . 07 . 03 2276.03 .025 

Bank Sta: Left Right Lengths: Left channel Right Coeff Contr . Expan . 
571.09 2210 . 07 522.18 501.19 560.6 . 1 . 3 

Ineffective Flow num= 2 
Sta L Sta R Elev Permanent 

0 302 1050 F 
2233 5294 . 79 1050 F 

CROSS SECTION OUTPUT Profi l e #PF#l 
**** ****** *********** ************************************************************* *** ** **** **** 
* E. G. El ev ( ft) • 1033 . 34 * El emen t Left OB . Chann e l * Right OB * 
• vel Head ( ft ) 0 . 84 • Wt . n-val. 0.037 . 0 . 032 
• w.s. Elev ( ft ) • 10 32 . 51 * Reach Len . ( ft ) 522.18 . 501.19 560 . 60 . 
• Crit w.s . ( ft ) • 1024 . 61 • Flow Area (sq ft ) 30.82 *22620.38 
* E.G. Slope (ft / ft ) *0.000757 • Area (sq ft ) 31. 15 *22620 . 38 • 1879 . 59 . 
• Q Total (cfs) *166000 . 00 * FlOW (CfS) 35 . 76 *165964.30 
* TO~ Width ( ft ) • 3449.86 * Top Wi dth ( ft) 31 .12 • 1636. 14 • 1782 . 61 . 

ve Total ( ft / s) 7.33 • Avg. vel . (ft/ s) 1.16 . 7 . 34 
• Max ch l Dpth ( ft) 28 . 64 • Hydr. Depth (ft ) 1.08 . 13. 83 
• Conv. Tot a l (cfs) *6035340 . 0 • Conv. (cfs) 1300.1 *6034040.0 
• Length wt d . (ft ) 501. 37 • wetted Per . (ft) 28.63 • 1642.88 . 
* Min Ch El (ft) • 1003.87 • shear (1 b/ s q ft) 0 . 05 0. 65 
• Alpha 1.00 • Stream Power ( l b/ ft s) • 0.06 . 4. 77 
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Dupli cateEffect i ve 
* Frct n Loss (ft) 0.29 * c um volume (ac re - ft) * 7188.78 *26025 . 63 * 2113 . 79 
* C & E LOS S (ft) 0. 07 * Cum SA ( a cre s ) * 2087.40 * 2697. 53 878.85 
*********** ********** *********************************** **** ********** ****** **** ***** ******* *** 
War ni ng: Di vi ded fl ow comp uted f or thi s cross - section. 
Note: Mu l t i pl e cri tical depths were f ou nd at th i s l ocat i on. The crit i ca l depth wi t h the l owest, va lid, 

water surface was used . 

CROSS SECTION OUTPUT Profil e #PF#2 

* E.G. Elev (ft) * 1033.57 * El ement Left 08 * Cha nne l *Ri ght 08 * 
vel Head (ft ) 0.81 wt. n-val . 0 . 032 
w.s. El ev (ft) * 1032.77 *Reach Len . (ft) 522 .18 501.19 560.60 * 
Cri t w. s. (ft) * 1024.61 * Fl ow Area (sq ft) *23049.24 

* E. G. s l ope (ft/ ft) *0.000713 * Area (sq f t) *23049 . 24 
* Q Total (cfs) *166000.00 * Fl ow (cfs) *166000.00 
* Top width (ft) * 1636 . 60 * Top widt h (ft) * 1636.60 

ve l Total (ft/s) 7 . 20 * Avg . ve l . (ft/ s) 7.20 * 
Max Ch l Dpth (ft) 28 . 90 * Hyd r. Depth (ft) 14.08 
Co nv . Total (cfs) *6218621.0 • Conv. (cfs) *62 18621.0 * 

* Length wtd . (ft) 501. 19 * wetted Per. (ft) * 1645.77 * 
* Mi n c h El (ft) 1003.87 * shear ( l b/sq ft) 0.62 
* Al pha 1.00 * Stream Power ( lb/ft s) 4 .49 

Frctn Loss (ft) 0 . 27 * Cum volume (acre-ft) * 1315.97 *26916.33 205.36 * 
c & E Loss (ft) 0 . 06 * c um SA (acres) 213.99 * 2702. 51 45.80 

***** *** ******************* **** ** ** ** ********* ************************************************* 

Note : Mu l t i ple critical depths were found at t his l ocation. The cr i t i cal depth wi t h the l owest , vali d, 
water s u rface was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 

RS : 209.33 

Descript i on : 209.33 - FEMA section v 
cross sect i on updated per Transystems 

Corporation Mappi ng (2004) 
Stati on El evation Data num= 299 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
** *********** ********* *** ********* *** ****** **** *** ****************************** 

0 1033.23 9.28 1033.85 67.59 1034.31 76.29 1034 . 37 87 . 16 1034.02 
88.44 1034.02 90.97 1034.27 95.25 1034.49 97.58 1034 . 68 122.52 1034 . 77 

138.891034.64 164.56 1034.61 182.71034.34 185.83 1033 . 89 188 . 83 1033 . 39 
194.16 1033 . 6 211 .38 1034. 1 216.25 1033 . 75 218.76 1033 . 54 230 . 15 1033 . 6 
250.54 1033.94 261 .84 1033.5 277 .15 1033 . 46 280 . 01 1033 .12 284 . 45 1033 . 52 
295. 17 1031 297 . 37 1030.46 305 . 08 1032 . 99 308 . 41 1033 . 93 312 . 26 1035.75 
318.63 1038 . 04 338.18 1036.71 361. 88 1035 . 18 366.78 1035 . 25 399 . 56 1035.44 
429.92 1035 . 56 447.82 1035 . 65 501. 08 1033.95 515 . 32 1033 . 52 518 . 77 1033.44 
520 . 96 1033.43 532 .1 1033.29 545 . 07 1033 . 28 550.44 1033.26 554.88 1033.27 
595.06 1033.05 615.66 1031.04 619 . 87 1030.58 621.01 1030.06 637. 5 1022.7 
677 . 1 1024.71 684.12 1025.13 693 . 83 1025 . 14 720 .18 1025 . 05 733.99 1024.21 

746 . 45 1023.65 760.29 1022 . 52 764 . 83 1022.34 769.36 1021. 68 771. 49 1021.54 
788 . 85 1020.64 793 . 84 1020 . 23 800 .12 1019.85 804 . 23 1019 . 57 818.36 1018.65 
820.59 1018 . 32 822 . 5 1018 . 07 830.27 1017 . 75 832 . 72 1017 . 81 840.02 1017.86 
845 . 29 1017.91 847 . 96 1018 . 05 850.48 1018 . 32 853 . 78 1018.79 854.56 1018.77 
857.13 1019.03 864 . 44 1019 . 81 876.08 1021.46 899 . 77 1020 . 2 903.44 1020.01 
905.95 1020.12 907 . 58 1020 .15 918. 13 1020 . 44 948 . 09 102 1 .35 958. 16 1021.48 
965.83 102 1. 65 982 . 55 1021. 69 992 . 22 1021.38 1016 . 97 1021.63 1066.46 1021. 26 

1076.42 102 1. 07 1105.8 1020 . 37 1113.21 1020 . 41 1146 . 44 1020.81 1169 . 39 1021.76 
1186.25 1022 . 4 1188.92 1022 . 5 1194. 15 1022 . 71 122 1. 93 1023.6 1236.97 1023.95 
1262.89 1023 . 87 1284 . 95 1023. 17 1327 . 05 1023 . 89 1337 . 68 1024. 18 1349.73 1023.99 
1382 . 73 1022 . 931388.671022.88 1431. 76 1022 . 19 1500 . 121015.89 1514.65 1014.64 
1535.28 1013.68 1542 . 33 1013.35 1544 . 11 1013 . 33 1597.72 1012 . 7 1602.59 1012 .55 
1654.05 1010 . 85 1669 . 93 1010.82 1700 . 26 1011 1714 . 32 1010.97 1727.89 1010.7 
1742.92 1011 .23 1747.36 1011 .51 1767 .18 1012.7 1767 . 89 1012.51 1770.42 1011.77 
1777.39 1009.82 1779. 1 1009.37 1782 . 68 1009 . 06 1783.99 1008.76 1786.05 1008.63 
1795.57 1009 . 17 1797.61 1008 . 93 1801.1 1008 . 56 1824 . 55 1006 .15 1837.62 1003.8 
1838 . 78 1003 . 59 1840.25 1003 . 97 1850.79 1006 . 66 1858 . 83 1004.29 1861. 38 1003.73 
1864.95 1003 . 77 1868.11 1003 . 51 1874.72 1003 . 45 1878 . 41 1000.33 1882.97 996.31 
1894.86 997 . 27 1906.05 998 1919.2 997 . 82 1939 . 03 997.28 1946.03 998.99 
1947.79 999 . 29 1952 999 . 63 1956 1000 . 13 1979 . 64 1001.89 1985.84 1002.52 
1989.17 1002.95 2000. 01 1004.4 2005.36 1004 . 02 2014 . 47 1003. 59 2020. 19 1004 . 18 
2025 . 36 1004 . 85 2033 . 38 1005 .14 2049 . 61 1006 . 44 2074 . 51 1008. 15 2079 .46 1008.47 
2081.02 1008 . 6 2108 . 62 1010. 66 2134.07 1010 . 71 2138 . 6 1010.67 2148.2 1010.73 
2181.42 1010.81 2201. 13 1022 . 3 22 14.22 1029 . 21 2221.15 1029.43 22 31. 35 1028. 17 
2235.41 1027 . 78 2239.31 1027 . 07 2245 . 92 1027 . 26 2247 . 52 1027. 19 2252 . 84 1027.46 
2254.41 1027 . 48 2259.36 1027.98 2264 . 86 1028.55 2299.2 1030 . 2 2300 . 36 1030 . 25 
2302.03 1030 . 35 23 14. 15 103 1. 05 2315 . 84 1031.07 2322 . 94 1031 . 14 2342 . 6 1031 .52 
2349 . 83 103 1. 44 2355.95 103 1 .72 2364 . 32 1031 . 31 2367 . 09 1031 .31 2377 . 24 1030.95 

2378.4 1030 . 91 2383.4 1 1030.73 2384 . 58 1030 . 62 2394 . 07 1031. 01 2402.28 103 1. 39 
2403.62 1031.45 2405.33 10 31 .72 2407 . 36 1032.3 2414 . 23 1034. 12 24 17 . 54 1034.95 
2424.2 1 1034.92 2430.56 1034.82 2454 .18 1028.16 2456.8 1027. 31 2461. 45 1027.34 
2486. 18 1027 . 64 2493.33 1029 . 57 2498 . 17 1030 . 77 2505 .12 1029.44 2508 . 51 1028.96 

25 17 . 6 1029 . 93 2529.97 1031 . 26 2622. 11 1031 . 12 2637 . 96 1031.16 2650.32 1031. 14 
2674 . 99 1031.22 2689 . 9 1031. 57 2714 . 91 1031 . 67 2732 . 2 103 1 .54 2778 . 38 1031 . 59 
2794.49 103 1 .5 1 2810 . 59 1031. 48 2854 .12 1031 .57 2878.43 1031. 52 2935.81 1031. 33 
2961. 68 1031.28 3005.88 1031. 07 3015 . 88 1030 . 95 3029.29 1030 . 86 3033.41 1030.82 
3040 .12 1030 . 79 3045 . 08 1030.77 3047 . 78 1030 . 75 3066 . 15 1030.29 3070.91 1030.23 
3073 . 75 1030 . 13 3081. 52 1029 . 97 3097 . 94 1030 . 02 3146 . 58 1030.52 3153.89 1030.61 
3156 . 18 1030.64 3157 . 49 1030 . 65 3159. 11 1030 . 65 3163 . 93 1030 . 65 32 16.54 1030.26 
3221. 33 1030.24 3233 . 08 1030 . 2 3295 . 99 1029.66 3316.09 1029 . 87 3340.88 1029.36 
3345.28 1029 . 06 3367 . 97 1029.98 3375 . 88 1030 .13 337 7. 7 1029.93 3387.46 1028.55 
3422.85 1028 . 55 3425 . 4 1028 . 47 3433.2 1028.4 3462 . 75 1027 . 88 3474.13 1029.1 
3492 . 12 1031.29 3500 . 6 1031 . 61 3507.72 1031 .9 35 12 . 42 1032 . 08 3522.72 1032.41 
3543 . 21 1032 . 48 3557 . 79 1032 . 53 3578 . 84 1032.52 3587.78 1032 . 26 3592.68 1032 . 2 

3602.5 1032 .2 3618. 19 1032 . 12 3632 . 46 1032. 12 3667 . 58 1032. 12 3668.46 1032. 11 
3672.96 1032 . 71 3673.72 1032.73 3674 . 53 1032 . 77 3675 . 28 1032.79 3675.37 1032.79 
3768 . 01 1030 3873.98 1022 4064 . 75 1022 4266 . 25 1028 45 09 .1 1030 
4756. 15 1028 5076.44 1026 5429 .17 1028 5785.07 1030 6148 . 28 1032 
6538.72 1032 6935 . 43 1030 7354 .12 1032 7788.93 10 34 

Manning ' s n values num= 
St a n val St a n val 

3 
sta n val 

Page 64 



• 

• 

• 

0 .037 615.66 

Bank s t a: Left Right 
615.66 2201.13 

I neffecti ve Flow num= 
Sta L Sta R El ev 

0 320 1040 
2419 7788.93 1040 

. 032 2424 . 21 .025 

Lengths: Left Chann e 1 
505 . 94 495 . 23 

2 
Permanent 

F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Right 
518 . 99 

ouplicateEffective 

Coeff Contr. 
.1 

Expan . 
. 3 

*********************************'k****************************** ******************************* 
* E.G . Elev (ft) * 1032.99 • Element Left OB * c

0
ha_

0
nn

3
e
2
1 : Righ.

0
t

3
o
2
s * 

* vel Head (ft) 0.62 • Wt. n-val. 0.037 0 
* w.s . Elev (ft) * 1032.38 • Reach Len . (ft ) 505 . 94 495.23 518.99 
* crit w.s . (ft ) * 1021.18 * Flow Area ( sq ft) 9.13 *26127.26 538 . 68 
* E. G. slope (ft/ ft) *0.000445 *Area (sq ft) 22.35 *26127 . 26 *15068.58 
* Q Total (cfs) *166000.00 * Flow (cfs ) 5.89 *165000.90 993 . 21 
• Top wi dth (ft) * 6734.89 • Top width (ft) 27.56 * 1585.47 * 5121.87 

vel Total (ft/ s) 6.22 • Avg. vel. ( ft / s) 0 . 65 6.32 1.84 
* Max ch l Dpth ( f t) 36.06 * Hydr. Depth ( ft ) 0 . 67 16.48 2.61 
* conv . Total (cfs) *7866844 . 0 * conv . (c fs) 279 . 0 *7819496.0 • 47069.1 
* Length wtd. (ft) 496.25 * wetted Per . (ft ) 13.74 * 1596.74 208.68 
• Min ch El (ft ) 996.31 * Shear (lb/ s q ft) 0.02 0 . 45 0 . 07 
* Alpha 1.02 * Stream Power ( lb/ ft s) * 0 . 01 2 . 87 0.13 
• Frctn Loss (ft) 0.35 • cum volume (acre-ft) • 7188.46 *25745 . 19 • 2004.73 
* C & E LOSS ( ft) 0. 06 * Cum SA (acres) * 2087.04 * 2678.99 834.43 
**** * ** ************** ** *******1t*1t***1t************* ****** ******** **1t********* * * ** * * * * *********** 

war ning : 
War ning : 

warn i ng: 

Note: 

Di vided flow computed f or t hi s c ross-section. 
The vel ocity head has changed by more th an 0.5 ft (0.15 m). This may indicate the need for 
a ddi tion a l cross s e c tions. 
The conveyance ratio ( upstream conveya nce divided by downs tream conveyance) is l ess than 
0 . 7 or greater than 1. 4 . This may indicate the need for addi ti ana 1 cross sections . 
Multiple critical depths were found at this l ocat ion. The critical depth wi th the lowest, valid, 
water s ur face was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
****************************************** *** ********** ***********************1<*1t**** ***** ***** 
* E.G . El ev ( ft ) • 1033 . 24 • El ement Le f t OB * c hann e l * Right OB • 
• vel Head (ft ) 0 . 61 • Wt . n-val. 0 . 032 
• w.s . El ev ( ft ) • 1032.63 • Rea ch Len . (ft) 505.94 495.23 518.99 
• crit 1~.s . ( ft ) • 1021.18 • Flow Area (sq f t) *26537 . 57 
• E. G. s lope (ft/ ft ) *0.000432 • Area (sq ft ) *26537.57 
• Q Total (cfs) *166000.00 • Flow (cfs ) *166000.00 
• Top wi dth (ft ) * 1585.47 • Top wi dth (ft) • 1585.47 

ve l Total ( ft /s) 6 . 26 • Avg. vel . ( ft /s) 6.26 
• Max chl Dpth (ft) 36.32 • Hyar. Depth ( ft ) 16.74 
• con v. Total (cfs) *79855 17 .0 * Conv. (cfs) *7985517 . 0 
• Length wtd. (ft) 495.89 • Wetted Per. ( ft ) • 1608 .67 • 
• Min Ch El (ft) 996.31 • Shea r (1 b/ s q ft ) 0 . 45 
• Al pha 1.00 • Stream Power (lb/ft s) * 2.78 
* Frctn Loss ( ft ) 0 . 35 • Cum vo lume (ac re-ft) * 1315.97 *26631.07 205.36 
* C & E LOSS ( ft ) * 0.09 * Cum SA (ac res) * 213.99 * 2683 . 97 * 45.80 
**************** ************************* ***** *************** ************* ******************** * 

warning: 

warn i ng: 

The vel ocity head has chang ed by more than 0 .5 f t (0.15 m). This may indicate the need for 
additional cross sections. 
The conveyance ratio ( upstream conveyance di vi ded by downstream conveyance) is 1 ess than 
0 . 7 or greater than 1. 4 . Thi s may indicate the need for addi ti ana 1 cross sections . 
Multi ple cri ti cal depths were f ou nd at this l ocation . The critical depth with the lowest, vali d, 
water surface was used. 

Note : 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Desc r i pti on : 209. 24 
s t a tion El evation Data 

Sta El ev s t a 

RS : 209.24 

num= 65 
El ev sta El ev Sta Elev Sta El ev 

************************** ****************************** ************ ******* **** * 
18800.9 1031.5 18845 . 2 1031. 7 18853 . 7 1034.8 18869 . 6 1030 . 2 18915.9 1030.2 
18963 . 2 1027.6 19026.2 1018. 3 19072 . 6 1022.7 19145. 5 1025.3 19204 . 5 1026 . 7 

19228 102 7 . 1 19267.6 1026 . 7 19336 . 8 1018 . 5 19401 1018 19469 1019 
19559.6 1018 . 9 19600. 3 1019 19664.3 1019 19693.2 1019 . 3 1975 1. 6 1019.2 
19788.9 1019. 1 19833.6 1020.4 19858. 1 1020. 3 19886 . 4 1017.7 19971 1017 . 4 
19982 . 5 1021. 6 19990. 5 102 5.8 20018.6 1018.6 20042 . 8 1017.5 20058 . 4 1018.8 
20077.7 1018.9 20090.4 1015 .2 20111 . 7 1010. 3 2013 5 . 2 1012 . 6 20140.8 1010.2 
20203.6 1008.9 20268.9 1009.4 20288 1010 . 6 20307 . 3 1010.4 20312 1013 . 8 
20352.1 1014.9 20376.3 1025.5 20383.4 1023.4 20390 . 2 1026 . 6 21913 1027 . 4 
21918.5 1026.2 21937 . 9 1023 . 9 21950 . 8 1023.6 21971. 5 1026 . 2 21995 1024 
22089.4 1024.8 22140 1026 22164 . 3 1024. 1 22247.4 1026 . 7 22301.3 1026.2 
22321.1 1026 . 6 22357 . 4 1030 .1 22379.9 1031.6 22389.9 1027.4 22399.6 1028 . 2 
22408.1 1030 . 8 224 73. 3 1030 .9 22546.1 1031 . 4 22631 1032. 1 22690 1032 . 8 

Manning 1 s n val ue s num= 6 
Sta n val Sta n val s ta n val sta n val Sta n val 

18800.9 . 037 19228 .032 19267 . 6 .032 20312 .037 20390.2 .037 
21913 . 025 

Bank Sta: Left Ri ght Lengths: Left Channel Right coeff contr. Expan . 
19267.6 20390.2 510 515 525 .1 . 3 

I neffecti ve Flow num= 
Sta L Sta R Elev Permanent 

18800.9 18853 . 7 1034 .8 F 
20850 22690 1034 . 8 F 

CROSS SECTION OUTPUT Profi 1 e #P F#l 
******************************************* **** ********* **** ************ ***** ** *** ********* **** 
* E.G. Elev (ft ) 
• Vel Head (ft) 
• w.s . Elev (ft ) 

* 1032 .58 
1. 24 

• 1031.35 

* Element 
• Wt . n-val . 
• Reach Len. ( ft ) 

Left OB * 
0 .037 

510.00 
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channe 1 * Right OB * 
0.032 0 .037 

515.00 525 .00 



DuplicateEffective 
* crit w.s. (ft) * 1026. 11 * Fl ow Area (sq ft) * 2335.14 *15698.65 * 2127.17 
*E.G. Sl ope ( ft / ft) *0.001239 *Area (sq ft) * 2335.14 *15698.65 * 9347.02 
• Q Total (cfs) *166000.00 * Flow (cfs) *10786 . 24 *146865.80 * 8348 .01 
* Top width (ft) * 3668.36 * Top width (ft) 401.96 • 1122.60 • 2143 . 79 

ve l Total Cft /s) 8.23 * Avg. ve l . ( ft /s) 4 . 62 9.36 3.92 
*Max Chl Dpth (ft) 22 . 45 * Hydr. Depth (ft) 5 . 81 13.98 4 . 63 
* Conv. Total (cfs) *4716374 . 0 * conv. (cfs) *306457 .3 *4 172734 .0 *237182 . 8 
* Length wtd . (ft) 515 . 20 * Wetted Per. (ft) 403.16 * 1132.10 459.80 

Minch El ( ft) * 1008.90 Shear ( l b/sq ft) 0.45 1.07 0 . 36 
Al pha 1.17 * Stream Power ( lb/ ft s) 2.07 10.03 1. 40 
Frctn Loss (ft) 0.65 * cum volume (acre-ft) * 7174 . 77 *25507 . 43 • 1859 . 29 

• c & E Loss (ft) 0 . 00 *cum SA (acres) * 2084 . 55 * 2663 . 60 791. 14 
*********************************************************************************************** 

warn ing: Di vided flow computed fo r this cross-section. 
Note: Mul t ipl e critical depths were found at this location. The criti cal dept h with the l owest, val id, 

water surf ace was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
***********************************************************************-f<*********************** 
* E.G. El ev (ft) * 1032.80 *El ement Left OB Channel Ri ght OB 

vel Head (ft) 1.46 Wt . n-val. 0.033 0.032 0 . 037 
* w. s . El ev (ft) * 1031 .34 *Reach Len. (ft) 510.00 515.00 525 . 00 

Crit w.s . (ft) * 1026. 15 • Fl ow Area (sq ft) 244.47 *15688.51 2123 . 01 
E.G. s l ope (ft/ft) *0 . 001403 *Area (sq ft) 244.47 *15688.5 1 2123.01 
Q Total (cfs) *166000 .00 *Flow (cfs) • 1059.22 *156142. 10 * 8798.69 
Top Wi dth (ft) * 1637.72 • Top widt h (ft) 55.32 * 1122 .60 459.80 
ve l Total (ft/s) 9 .19 * AVg . ve l. (ft/s) 4.33 9.95 4.14 
Max Chl Dpth (ft) 22.44 * Hydr . Depth (ft) 4.42 13.98 4.62 
Conv. Total (cfs) *4431403.0 * conv. (cfs) 28276.1 *4 168244.0 *234882.6 
Lengt h wtd . (ft) 515 . 50 * we tted Per . (ft) 59.83 * 1132.10 464 . 30 
Min c h El ( ft) 1008 . 90 shear ( l b/sq ft) 0.36 1.21 0 . 40 
Al pha 1.11 Stream Power ( lb/ ft s) * 1.55 12.08 1.66 
Frctn Loss (ft) 0 . 74 c um vo lume (acre-ft) * 1314.55 *26391.03 192 . 72 
C & E Loss (ft) 0.00 Cum SA (acres) 213.66 * 2668.58 43.06 

*********************************************************************************************** 

Note: Mu l tipl e critical depths were found at thi s l ocation. The critical depth with the l owest, valid, 
water surface was used . 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Desc r iption : 209.14 

RS : 209. 14 

Stat i on Elevation Data num= 61 
Sta El ev sta El ev Sta El ev sta El ev Sta El ev 

******************************************************************************** 
18530.6 1030 .2 18647.3 1030.8 18717.7 1031 18799.9 1030.8 18812.7 1030 . 6 

18900 1029. 5 18932.6 1029. 3 18944.6 1034.8 18957 . 8 1027 . 8 18961.9 1027. 7 
19022.8 1026.2 19085 1025.9 19166 1017. 5 19223.3 1022 . 8 19272. 5 1024 . 6 
19338.9 1024.1 19386.4 1017 . 7 19425.6 1016.4 19503. 5 1016 . 6 19527.4 1016 . 6 
19538 . 6 1021.6 19565.5 1014 . 5 19580.5 1016.2 19601. 3 1015 . 8 19617. 1 1017.3 
19620 . 4 1016 19621. 3 1017 19649.1 1016.3 19715 . 5 1017 .1 19791 1016.6 

19861 1016.8 19939.6 1017 20018. 5 1017.5 20098 . 7 1018.4 20136.8 1016.4 
20159 1021.8 20163.8 1021.6 20169.1 1022 . 8 20184 1018.8 202 11. 5 1019.1 

20235.1 1012 . 1 20271.8 1010 . 6 20284.5 1010.9 20305.9 1016.4 20368.5 1013 . 7 
20394.9 1013.1 20413.2 1023 . 8 20418.3 1025.4 20439 . 5 102 5 204 71.6 1026.6 
21987.9 1026 . 6 21999.2 1033 . 7 22018.9 1024. 5 22092.4 1030. 2 22094 . 4 1030.3 
22100.9 1026 . 3 22 162.2 1027 .1 22231.7 1027.3 22248.2 1030.6 22261 1029.5 
22293.3 1030.2 

Mann ing ' s n values num= 4 
Sta n val Sta n val Sta n val Sta n val 

**************************************************************** 
18530 .6 . 037 19338.9 .032 20418.3 .037 21999.2 .025 

Bank Sta : Left Right Lengths : Left Channel Right coeff contr. Expan. 
19338.9 204 18 . 3 500 504.56 485 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

18530 . 6 18944 . 6 1034 F 
21100 22293.3 1034 F 

CROSS SECTION OUTPUT Profil e #PF#l 
*********************************************************************************************** 
* E.G. El ev (ft) * 1031.94 Element Left OB c ha nn e l * Right OB * 

ve l Head (ft) 1. 25 * Wt . n-va l . 0.037 0.032 0.037 
* w.s . El ev (ft) * 1030 .69 * Reach Le n . (ft) 500 . 00 504.56 485.00 

Cr i t w.s. (ft) * 1025.89 * Flow Area (sq ft) * 2633.35 *14935.83 2843.57 
• E.G. s l ope ( ft /ft) *0.001275 * Area (sq ft) 2757.01 *14935.83 7342.59 
* Q Total (cfs) *166000.00 * Fl ow (c f s) *13537 . 12 *141896. 50 *10566.40 

* ~~~ ~~~~~ (ft) * 3553.73 • Top widt h ( ft ) * 610.56 * 10 79.40 1863.77 
(ft/s) 8.13 * Avg. vel. ( ft /s) 5. 14 9. 50 3. 72 

* Max ch l Dpth ( f t) 20 . 09 * Hydr. Depth ( ft ) 6. 81 13.84 4. 17 
* conv. Total (cfs) *4648719. 0 • conv. (c f s) *379097. 8 *3973716 . 0 *295904. 9 

Leng th wtd. ( ft ) 502 . 51 * wetted Per . ( f t) 388.00 * 1089 . 05 681.74 
* Min Ch El (ft) * 1010 .60 * shear ( l b/sq ft ) 0 . 54 1.09 0 . 33 
* Alpha 1. 21 * Stream Power ( l b/ft s) * 2. 78 10.37 1. 23 

Frctn LOSS (ft) 0. 51 * cum volume (ac re-ft) * 7144 . 96 *25326. 34 1758.71 
* C & E LO SS 0 .11 cum SA (acres) * 2078 . 62 * 2650.58 766.99 ( ft ) 
***************'f<**************************************'f:*************************************'f<** 

warn ing: Divided flow computed f or this cross - secti on . 
warn ing: The cross-section e nd points had to be extended verticall y for the computed water s u rface . 
Note: Multiple critical depths were f ound at t hi s l ocation . The criti cal dept h with the l owes t , vali d, 

water s urface was used . 

CROSS SECTION OUTPUT Profil e #PF#2 
*********************************************************************************************** 
* E.G. Elev (ft) 

vel Head (ft) 
* w.s . Elev (ft) 

* 1032.06 
1. 46 

* 1030.60 

* Element 
Wt . n-val. 

* Reach Le n . ( ft ) 

Left OB * 
0 . 037 

500.00 
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Channel * Ri ght OB 
0 . 032 0.037 

504.56 485.00 



• 

• 

• 

Dupl icateEffective 
• crit w.s. (ft ) • 1026 . 05 • Flow Area (sq ft) • 959 . 08 *14837.40 * 2781.41 
• E.G. s l ope (ft/h) *0.001458 • Area (sq ft) 959.08 *14837.40 • 2781.41 
• Q Total (cfs) *166000.00 • Flow (cfs) * 5094 . 29 *150058.70 *10847 . 02 
* Top width (ft) • 1899.79 * Top width ( f t) 138.69 * 1079.40 681.70 

ve l Total (h/s) 8.94 • Avg. vel . (h/s) 5.31 10.11 3.90 
* Max Ch l Dpth ( f t) 20.00 * Hydr. Depth ( ft ) 6.92 13.75 4.08 
* conv. Total (cfs) *4347684.0 * conv. (cfs) *133423.8 *3930167.0 *284092.8 
• Length Wtd. (ft ) 502.66 • wetted Per. ( ft ) 148.76 • 1089 . 05 685.74 
* Mi n ch El ( f t) * 1010.60 • s hear (1 b/sq f t) 0. 59 1. 24 0 . 37 
* A 1 pha 1.18 * stream Power (1 b/ft s) • 3 . 12 12 . 54 1. 44 
* Frctn Loss (ft) 0 . 56 * Cum volume (acre-h) * 1307.51 *26210.58 163. 16 
• c & E Loss (ft) 0.15 • cum SA (acres) 212.53 • 2655.56 36.18 
'k1<1t1<1::1t*****************1<************1<**********************************'~>*'~~************* ******** 

warning: The vel ocity head has changed by more than 0.5 ft (0.15 m). This may i ndicate the need for 
additional cross sections. 

Note: Multiple critical depths were found at this l ocation. The critical depth with the lowes t, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 209.04 

Descripti on: 209.04 
Station El evation Data num= 63 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
*********************************************<t:********tl:************************* 
17502.1 1032.3 17560 . 1 1032.9 17609. 7 1031.6 17636.5 1033.4 17744.6 1031.9 

17770 1031 17784.7 1027 .9 17886.2 1029 17976 1029.5 18087 1029.7 
18189 .2 1028.4 18278 1028 . 5 18371 . 6 1028.9 18408.2 1029.7 18494 . 9 1028.9 
18579 . 6 1028.4 18720 . 8 1029 18831.6 1028.7 18921.3 1028 .4 19009 . 8 1028.1 
19029.7 1029.9 19039.2 1026. 5 19129.8 1025.1 19156. 1 1023.5 19206.7 1017.7 
19260 . 8 1016 . 5 19291.9 1022.9 19315 .3 1025.6 19358 . 3 1024. 5 19381.5 1014 . 5 
19410 . 3 1014. 2 19515.9 1015 .1 19568. 7 1015 . 3 19609. 7 1014.2 19715 . 7 1014.2 

19776 1013. 5 19864.4 1016 19951.2 1016. 3 20000.4 1015 . 1 20015.4 1013.4 
20144.8 1012.2 20171.9 1012. 3 20307 . 8 1014. 7 20330.1 1015. 1 20379.3 1022.7 
20387.8 1020.9 20406 1020.1 20427 . 2 1023 20461. 4 1023.2 20591 1024.2 
22074.8 1024 22077 . 6 1027 . 6 22104.8 1036 . 3 22 120.5 1030.7 22123.6 1027.7 
22179 . 3 1027.5 22209 . 6 1031.1 22217 1033 . 3 22254 1026.2 22313.5 1029.2 
22366.7 1029 . 7 22453.1 1030.2 22468 1030.4 

Manni ng ' s n values num= 
~ n~ ~ n~ ~ n ~ ~ n ~ ~ n ~ 

*********1:********************************************************************** 
17502 .1 . 037 19315.3 . 037 19410 . 3 . 032 20461. 4 .037 22254 .025 

Bank sta : Left Ri ght Lengths: Left Channel Ri ght coeff contr. Expan . 
19315.3 20461.4 495 493.26 500 .1 . 3 

Ineffective Flow num= 
Sta L Sta R El ev Permanent 

17502.1 19029.7 1035 F 
21200 22468 1035 F 

CROSS SECTION OUTPUT Profile #PF#1 
**********************************1<*****************************************R****************** 
• E.G . El ev (ft) • 1031.32 • El ement Left OB • chann e l *Ri ght OB • 
• vel Head (ft) 0.87 • Wt. n- val . 0.037 0.032 0 . 037 
* w.s. Elev (ft) * 1030.45 * Reach Len. (ft) 495 . 00 493.26 500.00 
* cr i t w.s . ( f t) * 1023.93 * Flow Area (sq f t) • 2303.24 *17073.97 • 4702.87 
• E.G . slope (ft/f t) *0 . 000816 • Area (sq ft) • 4315 . 44 *17073 . 97 *10822. 87 
* Q Total (cfs) *166000.00 • Flow (cfs) *10578.41 *136892 . 90 *18528.71 
• Top wi dth (ft) • 4633.32 * Top width (ft ) • 1542.67 • 1146 . 10 • 1944. 55 

Vel Tot a l (h/s) 6.89 • Avg . vel . (h/s) 4.59 8 . 02 3.94 
• Max ch l Dpth (ft) 18.25 • Hydr. Dept h ( ft ) 8.06 14.90 6 . 37 
• conv . Total (cfs) *5812813.0 • conv. (cfs) *370423.6 *4793571.0 *648819.0 
* Length wtd. (ft) 493.95 • wetted Per. (ft) 287 . 40 • 1149 . 37 738 . 60 
* Mi nch El ( f t) * 1012.20 * s hear ( l b/sq f t) 0 . 41 0.76 0.32 
*Alpha 1.18 • stream Power ( l b/f t s) • 1.87 6.06 1. 28 
• Frctn Loss (h) 0 .75 • cum vol ume (ac r e- h ) 7104.37 *25140.95 • 1657.58 
* C & E LOSS (ft) 0. 21 * Cum SA (acres) * 2066.27 * 2637 . 69 * 745 . 79 * 
***1<*****1:************************************************************************************* 

warning: 
warning: 
warning: 

Di vided fl ow computed for this cross-section . 
The cross-section end points had to be extended vertically for t he computed water surface. 
The velocity head has changed by more than 0.5 f t (0.15 m) . This may indicate the need for 
additional cross sections. 

warning : 

Note: 

The conveyance rat io ( upstream conveyance di vided by downs t ream conveyance) is l ess than 
0.7 or great er t ha n 1.4 . Thi s may indicate t he need for addi tional cross sections. 
Mul t ipl e cri tical depths were found at t his l ocation. The cri t i cal depth wi t h the lowest, vali d, 
water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * 
* E. G. El ev ( f t) * 1031.35 * El ement Left OB * chann el * R i 8h6 3~a * 
• vel Head ( f t) 0 . 96 * Wt. n-val. 0.037 0 . 032 
* w.s. El ev ( ft ) • 1030.39 * Reac h Len. (ft ) 495.00 493.26 500 . 00 
* Crit w. s . (ft ) * 1023 . 99 • Fl ow Area (sq ft ) * 1024. 17 *17007. 51 * 4660.04 
* E. G. Sl ope ( ft /ft ) *0 . 000885 • Area (sq f t ) * 1024. 17 *17007. 51 4660.04 
* Q Tot al (cfs) *166000 .00 • Fl ow (cf s) * 5443.86 *141657. 50 *18898 . 60 

* ~~~ ~~~~~ ( ft ) * 1980.00 • Top wi dth ( f t) 95.30 * 1146. 10 738.60 
( ft/s) 7. 32 * Avg. vel . (ft/s) 5 . 32 8.33 4.06 

* Max Ch 1 Dpth ( ft ) 18. 19 * Hydr. Depth ( f t) 10.75 14.84 6.31 
* Conv. Total (cf s) *5 581269 . 0 • conv. (cfs) *183034.1 *4762824.0 *635410.8 
• Length wt d . ( ft ) 493 . 93 * Wetted Per . (ft ) 109. 10 • 1149.37 744 . 87 
* Min ch El ( f t) * 1012 . 20 * s hear (1 b/ sq f t ) 0. 52 0. 82 0 . 35 
• Al pha 1.16 * Stream Power (1 b/ f t s) * 2.76 6.81 1.40 
* Frctn LOSS (ft ) 0. 79 * Cum volume (acre - ft) * 1296.12 *26026. 15 121.73 
* C & E LOSS (ft ) * 0. 20 • cum SA (acres) * 211.19 • 2642.67 28.27 
*********************************************************************************************** 

warni ng: The vel ocity head has changed by more than 0. 5 f t 
additional cross secti ons. 

(0.15 m). This may i ndicate t he need for 

Warni ng: The conveyance ratio (upstream conveyance di vi ded by downs t ream conveyance) i s 1 ess than 
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Note : 

DuplicateEffective 
0 . 7 or greater than 1 . 4. Th i s may indi cate the need for add iti ona l c ro ss sect ions. 
Mu ltipl e critical dept hs we re found at this l ocation. The crit i cal depth wi t h t he lowes t , val i d , 
wate r sur f ace was used . 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Descripti on: 208.95 

RS: 208 . 95 

Station El evat i on Data num= 47 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

********** ************* ** *********************** ** ** ********* *** **************** 
17388.1 1030.8 17406 1030 . 7 17453 . 4 1039.3 17470 . 9 1039.4 17498 1031.1 
17600.7 1030 . 9 17686 1030.7 17760. 7 1027.3 17869 .1 1027.3 17947.5 1027. 5 
18034 . 7 1027.8 18122 . 9 1027.9 18229.8 1028 18362 . 5 1027.6 18483.7 1027.2 

18571 1026 . 4 18659.7 1025.6 18802.8 1026.1 18871.2 1029.7 18908.6 1028.7 
18928.4 1025.8 19016.8 1024.1 19035.5 1027.7 19114 . 2 1024.9 19137.7 1030.4 
19142.2 1025.8 19205 . 2 1023. 5 19276.9 1018.7 19293 . 7 1013.8 19408 . 9 1014. 5 
19496.9 1014.1 19543 1014.4 19646.8 1014.7 19794 . 8 1014. 5 19910. 6 1015.8 
19987.9 1016.6 20028 . 6 1018. 7 20113. 7 1020.6 20123 . 6 1024.6 21531. 3 1025.2 

22092 1024.6 22101.4 1027.9 22119 . 6 1027.7 22135 1034.4 22141.9 1036. 4 
22 162 .1 1026.4 22186 1026.7 

Manning r s n values num= 
Sta n val Sta n val Sta n val sta n va l 

******************************* ********* ***************** **** ** * 
17388 . 1 .037 19137 . 7 .037 19276 . 9 .032 20123.6 .037 

Bank Sta: Left Rig ht Lengths: Left channel Right coeff Contr . Expan . 
19137.7 20123 . 6 505 506.69 505 . 1 . 3 

Ineffect i ve Flow num= 
Sta L Sta R Elev Permanent 

17388 . 1 19137 . 7 1038 F 
21200 22 186 1038 F 

CROSS SECTION OUTPUT Profil e #PF#1 
*************** ** ***** ************ ********************** ***** ***** **** ************************* 

E. G. El ev ( f t) * 1030. 3 5 * El ement Left OB Chan ne l Right OB * 
* ve l Head ( ft ) 2.99 Wt. n-val . 0 . 032 0 . 037 

w. s. Elev ( f t) * 1027.37 * Reach Len . (ft) 505 . 00 506.69 505 . 00 
Crit W.S . ( ft ) * 1027.01 * Flow Area (sq ft) *10682.39 * 2730 . 95 
E.G. s l ope (ft/ ft) *0 . 003774 *Area (sq f t ) 763.41 *10682.39 • 4886 . 42 

* Q Total (cfs) *166000 . 00 * Flow (c f s) *153466 . 20 *12533 . 80 

* 0~~ *~~~~ ~ms) * 
37iug : :~~ - w~~f ~ ~ms) 725

"
44 9~U~ 200U~ 

* Max chl Dpth (ft) 13 . 57 * Hydr . Depth (ft) 10.87 2 . 54 
Conv . Total (cfs) *2702037 . 0 * Conv . (cfs) *2498020.0 *204016.8 
Length Wtd. (ft) 506 . 55 *wetted Per. (ft) 985.36 * 1076 . 40 

* Minch El (ft) * 1013 . 80 * Shear (lb/sq ft) 2 . 55 0.60 
* Al pha 1. 26 * St ream Power ( l b/ ft s) * 36.70 2. 74 
• Frctn Loss (ft) 1.37 * cum volume (acre-ft) * 7075.51 *24983.80 1567.42 
* c & E Loss (ft) 0 . 48 * cum SA (acres) * 2053.38 * 2625 . 64 723.14 
****** **** ************** **************** ******* ********************** ****** ***************** *** 

warn i ng: 
warning : 
warning : 

wa rning: 

Note: 

Divided flow computed for thi s cross-section . 
The cross-secti on e nd points had to be extended vert i call y for t he computed water surface . 
The vel ocity head has changed by more than 0.5 ft (0 . 15 m). This may indicate t he need for 
additi onal cross secti ons . 
The energy loss was greater than 1. 0 ft (0.3 m) . between t he current and previous cross 
sect ion . This may indi cate the need f or additi onal cross sections. 
Multipl e critical depths were found at this l ocation . The critical depth with the l owest , vali d, 
water surface was used . 

CROSS SECTION OUTPUT Profil e #PF#2 
********* ***** *** **** ***** ************************* ********** ********************************** 
* E.G. El ev ( f t) 1030. 36 * El ement Left OB Chan ne l * Rig ht OB 
• vel Head (ft) 2.98 * Wt . n-val. 0 . 032 0.037 
* w. s. El ev (ft) * 1027 . 38 * Reach Len . (ft) 505.00 506.69 505 . 00 
* Crit W. S . (ft) * 1027 . 00 * Fl ow Area (sq f t ) *10691.79 * 2741.33 
* E.G. s l ope (ft/ ft) *0.003762 *Area (sq f t) *10691.79 * 274 1. 33 
* Q Total (c f s) *166000.00 * Flow ( cfs) *153426.00 *12574.00 

Top widt h (ft) * 2058.96 *Top Wi dt h (ft) 982.56 * 1076 . 40 
ve l Tota l (ft/s) 12.36 * Avg. ve l . (ft/ s) 14 . 35 4 . 59 
Max Ch l Dpth (ft ) 13.58 * Hydr . Depth (ft) 10.88 2 . 55 

* conv . Total (cfs) *2706599.0 * conv. (cfs) *2501582 .0 *205016.7 
* Length wtd . (ft) 506.55 * wetted Per . (ft) 985 . 22 * 1078 . 72 

Min ch El ( f t) 1013.80 * s hear ( lb/ sq ft) 2 . 55 0.60 
Alpha 1.26 * Stream Power ( lb/ ft s) * 36.57 2 . 74 
Frc tn Loss ( f t) 1.37 *cum volume (acre-ft) 1290.30 *25869.32 79.26 
c & E Loss (ft) 0.47 * cum SA (acres) 210 . 64 * 2630 . 62 17 . 86 

***** ******** '/;: ********** ********* **'**************** ***** *************************************** 

war ning : 

war ning: 

Note: 

The ve locity head has changed by more than 0. 5 ft (0.15 m). This may indicate t he need f or 
addi tional cross secti ons. 
The energy loss was great er than 1. 0 ft (0 . 3 m). between th e cu rren t and previous cross 
section. Thi s may indi cate the need f or additi onal cross secti ons. 
Multiple criti cal depths were foun d at t hi s l ocation . The critical depth wi t h the l owest, vali d , 
wat er s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 208.85 

RS: 208.85 

Edits per LOMR 08-09-1294P 
Stat ion Elevati on Data num= 78 

Sta El ev Sta El ev Sta El ev St a El ev Sta El ev 
************ *** * * ** ** * * * * * * * * * ********* ** ****** ** * * * ********* * *** **** ********** * 

17667 1028.3 17683.4 1029.5 17702 1037.2 17712.6 1036 . 7 17732 . 2 1028.9 
17793.4 1029 . 3 17794.3 1028. 1 17811.4 1029.7 17884.4 102 9.8 17954 . 5 1029.5 
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• 

• 

• 

18021.3 1029 18086 . 8 1028.4 18155.5 
18395 .4 1025.8 18469 . 1 1025 . 7 18517 
18653.1 1029.8 18738 . 3 1028.53 18748.5 
18806.7 1028.5618814.49 102918832.29 

18935 . 95 102919081. 55 102919109.08 
19200 . 47 1029.519207.77 102519215.46 

19228.4 1014.1 19243.7 1013.4 19285.7 
19550.1 1014.4 19628.8 1015.9 19695.2 
19926.2 1019 20020.7 1019.9 20118 . 1 
20233.8 1020.2 20291.9 1019.7 20357.5 
20530.5 1016.5 20568.5 1021.6 20573.6 
20685.2 1014.7 20701.9 1014.6 20716.4 
21595 . 5 1023.1 21612 . 9 1023.6 21620.3 
22047.6 1025.8 22056.8 1030 . 6 22086 

1027. 6 18253.7 
1025.4 18547.8 

1028.97 18771.2 
103018852 . 13 
102819138.51 
102019220. 56 

1013. 5 19404.4 
1016 . 5 19784.8 
1019.8 20148. 7 
1017.6 20426 
1019 .4 20598 

1019 20745.8 
1024.7 21935.6 
1042.9 

ouplicateEffective 
1026.5 18321 .5 1026 .3 
1030 . 6 18614.6 1029 .1 

1029.63 18797 . 1 1029 . 1 
103118895.22 1030 
102719159 .86 1028 

1016 . 519223.25 1015 
1013 . 7 19442 . 3 1013. 8 
1017.1 19851.9 1017.7 
1019 .8 20176 . 3 1018 . 8 
1016 .4 20472 . 5 1017 . 1 
1014 .9 20615 . 5 1016 .2 
1021.2 21590.5 1021.2 
1028 .7 21943 1025.9 

Manning's n values num= 4 
Sta n val Sta n val Sta n val sta n val 

* ** * * * * ****** ******** *** * * * * ** ** ********* ******************** *** 
17667 .03719200.47 . 032 20701.9 .037 20745.8 .037 

sank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan . 
19200 . 47 20745.8 510 519.42 530 . 1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 
17667 18968.7 1035 F 
21150 22086 1035 F 

CROSS SECTION OUTPUT Profile #PF#l 
*********************************************************************************************** 
• E.G . Elev (ft) • 1028.51 * Element Left os * channel Right os * 
* vel Head (ft) 1.40 • wt. n-val. 0.037 0 . 032 0.037 
* w.s. Elev (ft) * 1027.11 * Reach Len. (ft ) 510.00 519.42 530.00 
* crit w.s . (ft) * 1024.13 * Flow Area (sq ft) 0.29 *15570. 13 • 2387.62 
* E.G. Slope (ft/ft) *0.002038 *Area (sq ft) 326.02 *15570 . 13 * 5465.13 
* Q Total (cfs) *166000.00 * Flow (c fs) 0 . 07 *151854 . 00 *14145.93 
*Top width (ft) * 3049.03 *Top width (ft) 333.04 * 1541.45 * 1174.54 

vel Total (ft/s) 9.24 * Avg . vel . (ft/s) 0.26 9.75 5.92 
*Max chl opth (ft) 13 . 71 * Hydr . Depth (ft) 0.05 10.10 5.91 
* conv. Total (cfs) *3676905 . 0 * conv . (cfs) 1.7 *3363571.0 *313332.8 

Length wtd. (ft) 519.87 *wetted Per. (ft) 5.44 * 1547.23 * 404.20 * 
* Min ch El (ft) * 1013.40 * shear ( 1 b/sq ft) 0. 01 1. 28 0. 75 
* Alpha 1.05 * stream Power (lb/ft s) * 0.00 12.49 4.45 
* Frctn Loss (ft) 0 . 83 *cum volume (acre-ft) * 7069.20 *24831 . 11 1507.42 

c & E Loss (ft) 0. 06 * cum SA (acres) * 2047 . 24 • 2610.96 704.73 
*********************************************************************************************** 

warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this l ocation . The critical depth with the lowest , valid, 

water surface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
* E. G. Elev (ft) * 1028.51 * Element Left OS* Channel * Right OS* 

vel Head (ft) 1 . 40 * Wt. n-val. 0.032 0 . 037 
* w. s. Elev (ft) * 1027.11 *Reach Len. (ft) 510.00 519 . 42 530.00 
* crit w. s. (ft) • 1024.11 * Flow Area (sq ft) *15580 .85 * 2390.44 
• E.G. slope ( ft/ft) *0 . 002037 *Area (sq ft) *15580 .85 * 2390.44 
• Q Total (cfs) *166000.00 * Flow (cfs) *151968 . 30 *14031.68 
• Top width (ft) • 1945.66 *Top width (ft) * 1541.46 404.20 

ve l Total (ft/s) 9.24 * Avg. vel. (ft/s) 9.75 5.87 
*Max chl opth (ft) 13 . 71 * Hyd r. Depth (ft) 10 . 11 5.91 
* Conv. Total (cfs) *3678330.0 * Conv. (cfs) *3367407 . 0 *310922.7 
* Length Wtd. (ft) 519.87 *wetted Per. (ft) * 1547 .25 410 . 11 
• Min ch El (ft) * 1013.40 shear (1 b/sq ft) 1. 28 0. 74 
* Alpha 1.05 * Stream Power (lb/ft s) * 12 .49 4.35 
• Frctn Loss (ft) 0.83 cum volume (acre-ft) * 1290 .30 *25716 . 52 49.51 
* C & E LOSS (ft) 0.06 Cum SA (acres) 210.64 * 2615.94 9.27 
*********************************************************************************************** 

Note: Multiple critical depths were found at this loca tion. The critical depth with the lowes t, valid, 
water surface was used. 

CROSS SECTION 

RIVER : 
REACH: RS: 208.75 

INPUT 
Description: 208.75 - FEMA section 
Edits per LOMR 08-09-1294P 
Station Elevation Data num= 90 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

17694.2 1021.1 17763 . 9 1027.7 17785 1036 17797. 3 1035.5 17818 . 9 1026 .8 
17862 . 3 1027.5 17876 . 4 1028 .3 17879.6 1027 17887 . 5 1027. 8 17976 . 5 1027. 4 
18069 . 6 1028.1 18129.1 1026 .6 18227 .5 102 6 18358.7 1025 18444.7 1027 

18498 1027 18542 1028 18577.8 1028 18607.8 1027 . 35 18619.8 1027 . 6 
18643 . 2 1028 . 3 18668.9 1027.84 18684.6 1026 .9318740.66 102818782.94 1028 

18904 . 32 102718966 .24 1027 19135.5 102819147.88 102819238.98 1027 
19249.3 1027.1319252 .28 102 519259 . 56 102019266.8 1 101519271.79 1011 . 6 
19469.4 1013 . 5 19559 .7 1013 .6 19581 1014 . 6 19605 .6 1018 . 3 19624. 1 1017 . 7 
19644.9 1018.4 19739.6 1018 .2 19808 . 7 1018 . 7 19912.6 1019 .8 20031. 3 1019 
20124.1 1018.4 20199 .4 1018.2 20239 . 9 1014 . 1 20370.8 1011 . 9 20423 1008.1 
20441.8 1007.4 20459 . 1 1008. 5 20487.2 1008 .9 20517 .6 1007.6 20545 . 9 1007.6 
20574 . 1 1007.6 20616.3 1007 .6 20685.5 1007. 6 20704.1 1009.9 20720.5 1009 

20737 1005.2 20763.6 1011 .5 20774.6 1011 20799 . 2 1019. 7 20826. 5 1020 
21626 1022.7 21706 1024 .3 21714.3 1025. 4 21770 1027 . 2 21800.9 1044 . 1 

21813.2 1039 . 1 21842.4 1033 . 1 21857 . 2 1027 .1 21893.8 1028 . 4 22015.3 1028.8 
22117 . 6 1027 . 6 22189.1 1026 22214.4 1028. 5 22251.7 1027.8 22282.9 1029 . 1 
22304 . 2 1030.9 22314.1 1036 . 1 22336 . 1 1034.2 22354 1031 . 3 22395.9 1029.6 
22417 . 9 1030.2 22426.2 1025.2 22438.2 1024 . 8 22447 1027 22490.7 1026 .9 

Manning's n values num= 4 
sta n val sta n val Sta n val sta n val 

**************************************************************** 
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17694.2 .037 19249.3 

Bank sta: Left Right 
19249 . 3 20799 . 2 

Ineffective Flow num= 
Sta L Sta R Elev 

17694.2 19192.9 10 38 
20799.2 22490.7 1038 

.032 20799.2 .037 22314.1 

Lengths: Left channel 
440 443.83 

Permanent 
F 
F 

Right 
450 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Dupli cateEffe ctive 
. 025 

coeff contr. 
.1 

Expan. 
. 3 

*********************************************************************************************** 
* E.G. Elev (ft) * 1027.61 • El ement Left OB * Channel *Right OB • 
• ve l Head (ft) 1.20 * Wt. n-val. 0.032 
• w.s. Elev (ft) • 1026.41 * Reach Len. (ft) 440.00 443.83 450.00 
* Crit w.s. (ft) * 1021.31 • Flow Area (sq ft) *18870.67 
• E.G . slope ( ft / ft) *0.001289 • Area (sq ft) 325.59 *18870.67 
* Q Total (cfs) *166000.00 * Flow (cfs) *166000 . 00 

4516.46 

* Top Widt h (ft) * 2854.08 * Top Width (ft) 315.69 * 1548.90 
ve l Total (ft/s) 8.80 • Avg. vel. (ft/ s) 8 . 80 

* Max Chl Dpth (ft) 21.21 * Hydr . Depth (ft) 12.18 
• Conv. Tot a l (c fs) *4623178 . 0 * Conv. (cfs) *4623178.0 

989 . 50 

* Length Wt d. (ft) 443 . 83 *Wetted Per . (ft) * 1557 . 13 
* Min Ch El (ft) * 1005.20 * Shear ( 1 b/ sq ft) 0 . 98 
*Al pha 1.00 • stream Power (lb/ ft s) * 8.58 
• Frctn Loss (ft) 0.64 *cum volume (acre-ft) * 7065 . 38 *24625.77 • 1446.70 
* C & E LOSS (ft) 0.01 *Cum SA (acres) * 2043.45 * 2592.53 691.56 
********************** *************************************** ******* *************************** 

warning : Divided flow computed for thi s cross-sect i on. 
warnin g : The cross-section end points had to be extended verticall y for the computed water surface. 
Note: Mu lti pl e critical depths were found at this l ocation. The critical depth with the lowest, valid, 

water surface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

• E.G. Elev (ft) 1027.62 • Element Left OB • channel Right OB • 
* ve l Head (ft) 1. 20 • Wt. n-val. 0.032 
* W.S. Elev (ft) * 1026 . 42 *Reach Len. ( ft) 440 . 00 443.83 450.00 
* cri t w. s . (ft) * 1021.31 *Fl ow Area (sq ft) *18880.31 
* E.G. s lope (ft/ft) *0.001294 • Area (sq ft) *18880.31 
* Q Total (cfs) *166000.00 * Flow (cfs) *166000.00 
* Top width (ft) * 1548.90 • Top width (ft) • 1548 . 90 

vel Total (ft/s) 8 . 79 • Avg . vel . (ft/s) 8. 79 
* Max chl Dpth (ft) 21.22 • Hydr . Depth (ft) 12.19 
* conv . Total (cfs) *4613830.0 • conv. (cfs) *4613830.0 
• Length wtd. (ft) 443 . 83 • wetted Per. (ft) * 1563.86 
* Min Ch El (ft) * 1005.20 * Shear (1 b/sq ft) 0. 98 
*Alpha 1.00 • Stream Power ( lb/ft s) * 8.58 
* Frctn Loss (ft) 0 . 64 *Cum volume (acre-ft) * 1290.30 *25511.06 34 . 97 
* C & E LOSS (ft) 0.01 *Cum SA (acres) 210.64 * 2597.52 6.81 
************'*********************************************************************************** 

Note : Multiple crit ical depths were found at this location. The critical depth with the lowes t, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 208.67 
Edits per LOMR 08 - 09-1294P 

RS: 208.67 

Station Elevation Data num= 98 
sta Sta El ev Sta El ev 

17786.1 1022.3 17843 . 6 1026.5 17855 . 3 
17923 . 9 1026.9 17935 . 3 1026.917946.1 
18085.3 1025.9 18175 . 8 1025.5 18284 . 1 
18509 . 1 1025.64 18532 . 1 1026 18557.8 
18872.6 102618951.11 102718970.13 

19183.07 102819272 . 43 1033 19298.9 
19317.06 1029 . 74 19323.8 102519330.74 

19374.5 1013.1 19435.1 1013 . 5 19572.8 
19797.8 1018. 5 1992 3. 6 1018 .8 20022 . 9 
20139 . 2 1008.8 20180 . 9 1009. 7 20203. 7 

20372 1009.4 20399.2 1008.8 20452.2 
20548 . 6 1010 . 7 20639.2 1014. 5 20652. 7 
20725 . 6 1013.6 20738.6 1020.7 20826 
20866 . 3 1014.9 20871.8 1016.1 20881.2 
20912.1 1027 . 3 20915.2 1025.5 21808.2 
2213 1.2 1026 . 1 22205.3 1026.2 22276.6 
22464. 1 102 5 . 6 22496. 5 1027 22518.1 
22747.7 1025 . 2 22864.8 1024.7 22963.7 
23328.6 1027 . 2 23422.1 1026.4 23522.3 
23634.1 1030 . 7 23767.5 1029.2 23789.9 

Manning ' s n values num= 6 
Sta n val sta n val Sta 

El ev sta Elev Sta El ev 

1034. 5 17872.2 1033.9 17892 . 4 1025.1 
1029.5 17954 . 2 1026.8 17960.6 1028.1 
1025.1 18393 1024.3 18487 . 3 1025 . 1 

1025.54 18568.2 1025.06 18784 1026 
102719123.78 102619176.25 1027 
103319302.29 102719314.92 1027 
102019337.72 101519341.93 1012 

1013. 6 1964 5. 9 1014. 5 19689. 8 1017.6 
1016 20112 . 6 1014. 2 20119 .4 1013.9 

1007 . 6 20293 1010. 5 20307. 2 1007.8 
1010.5 20523 .1 1009.4 20536.1 1014 . 1 
1013. 5 20665 . 3 1010.4 20713. 7 1010.2 
1023.1 20841.3 1024.7 20857.6 1022 .8 
1020.9 20902 1018 . 820908.111023.942 
1025.7 21897 . 3 1025 . 4 21995.2 1025.3 
1027 .7 22393 . 1 1027 . 2 22428 1027.2 
1024.1 22529 . 5 1026 22649 1025.9 
1025.8 23106 . 8 1026 . 4 23231 1026 . 5 
1028.3 23562.9 1027 . 2 23612.4 1030 . 4 
1028.4 

n val Sta n val sta n val 
******************************************************************************** 
17786.1 . 03719317.06 . 037 19323.8 . 032 20826 .037 20912 .1 .037 

22428 .025 

Bank Sta: Left Rig ht Lengths: Left chann el Right coeff Contr. Expan . 
19317.0620908 . 11 495 511.45 475 . 1 . 3 

Ineffective Flow num= 
Sta L Sta R El ev Permanent 

17786.1 19102.8 1033 F 
21150 23789.9 1033 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
*************************************** ********** **************** **************************** ** 
* E.G. Elev (ft) 
• vel Head (ft) 
• w.s. El ev (ft) 

* 1026.96 
1. 33 

* 1025.63 

* El ement 
• Wt. n-val. 
• Reach Len . ( ft) 

Left OB * 

495.00 
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• 

• 

• 

Du p 1 i cateEf fec ti ve 
* cri t w. s. (ft) * 1021.02 * Fl ow Area (sq f t ) * *17937. 73 26.84 
* E.G. s l ope (ft/f t) *0.001614 *Area (sq f t) 353.80 *17937.73 234.89 
* Q Tot a l (cfs) *166000.00 *Fl ow (cfs) *165988 . 80 11 . 19 
*Top wi dth (ft ) * 3257.49 • Top width ( f t) 566.60 • 1585.2 1 * 1105 . 68 

ve l Tot a l ( ft /s) 9.24 * Avg. vel . (ft /s) 9.25 0 . 42 
*Max chl Dpth ( f t) 18 . 03 * Hyd r . Depth ( f t) 11. 32 0.11 
* conv. Total (c f s) *4132509 . 0 * Conv. (cfs) *4132230.0 278 . 5 
* Length Wt d . ( f t) 511.45 *wetted Per. (ft) * 1601 .51 237 . 69 
* Min ch El (ft ) * 1007.60 * shear (1 b/sq f t) 1. 13 0 . 01 
*Alpha 1.00 * Stream Power ( l b/ft s) * 10 . 44 0 . 00 
* Frctn Loss (ft) 1. 53 cum vo lume (ac re-ft ) 7061.95 *24438.25 * 1422 . 16 
* C & E LOSS ( f t) 0.28 *Cum SA (acres) * 2038.99 * 2576.57 680.74 
*********************************************************************************************** 
warnin g : 
warnin g: 
warning: 

Divi ded f low computed f or th i s cross-secti on . 
The c ross-secti on end points had to be extended ve r ticall y f or t he comp uted water s u rface . 
The ve l ocity head has cha nged by more than 0.5 f t (0. 15 m). This may indi cate t he need for 
additi onal cross sect ions. 

War ni ng: 

warni ng: 

The conveyance rati o (upstream conveyance di vi ded by downs t ream conveyance) i s l ess than 
0.7 or greater t ha n 1 .4. Thi s may indi cate t he need for add iti ona l cross secti ons. 
The energy loss was greater t han 1. 0 f t (0 . 3 m). between t he current a nd previ ous cross 
section . Th i s may i nd i cate the need for add i t i onal cross secti ons. 

Not e: 
Note: 

Manni ng ' s n values were composited to a s i ng l e val ue i n t he main cha nn e l . 
Multipl e cri tical dept hs were fo und at this l ocation. The cri tical depth wi t h the lowest, valid, 
wat er s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
********************************************-It************************************************** 
* E.G. El ev ( f t) * 1026.97 El ement Left 08 * c ha nn e l * Ri ght 08 
* vel Head (ft) 1.33 * Wt. n-val. 0 . 032 
* w.s. El ev (ft) * 1025.64 *Reach Len. ( f t) 495.00 511 . 45 475.00 
* crit w.s. (ft) * 1021.02 * Flow Area (sq f t) *17944 . 12 

E. G. s l ope (ft/ft ) *0. 001615 * Area (sq f t) *17944 . 12 
* Q Total (cfs) *166000 . 00 • Flow (cfs) *166000 . 00 

Top wi dth ( f t) * 1585 . 22 • Top wi dth ( f t) * 1585.22 
vel Total ( ft /s) 9 . 25 • Avg . vel. (ft /s) 9.25 

* Max Ch l Dpth (ft) 18 . 04 * Hydr . Depth (ft) 11 .32 
* Conv. Total (c f s) *4131094.0 * conv . (cf s) *4131094.0 
* Le ngth Wtd. (ft) 511.45 * Wetted Per . ( f t) * 1603.2 1 
* Min ch El (ft ) * 1007.60 s hear (1 b/sq ft ) 1.13 
*Al pha 1.00 St ream Power ( lb/ ft s) * 10 . 44 
* Frctn Loss (ft) 1.54 *cum volume (ac r e -ft ) * 1290.30 *2 5323.46 34.97 
* C & E LOSS (ft) 0.28 * Cum SA (ac r es) 210.64 * 2581 .55 6.81 
*********************************************************************************************1t* 
warnin g : 

war ning: 

war ni ng: 

The vel ocity head has cha nged by more t han 0.5 ft (0. 15 m). This may indi cate t he need for 
addi t i on a 1 cross secti ons. 
The conveyance ratio (upst r eam conveyance di vi ded by downstream conveyance) is 1 ess t han 
0.7 or great e r t ha n 1 .4. Thi s may indi cate t he need f or additi ona l c ro ss sect i ons. 
Th e energy l oss was greater than 1. 0 f t ( 0 . 3 m) . be t wee n th e current and p revious c r oss 
sect ion . Thi s may indi cat e the need fo r add i t i ona l c r oss secti ons. 

Note : 
Not e: 

Manning ' s n values were compos i ted t o a s in gl e valu e in th e main c hann e l . 
Multipl e crit ical dept hs were fou nd a t t hi s l ocati on . The critical depth wi t h t he l owes t , vali d, 
water s urf ace was us ed. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descript i on: 208 . 57 
Ed i ts per LOMR 08 - 09-1294P 

RS : 208.57 

St ati on El evati on Data num= 83 
Sta El ev St a El ev St a El ev Sta El ev St a El ev 

******************************************************************************** 
17892 . 9 1023.8 17920 . 6 1025 . 8 17926.7 1033.6 17946 1032.8 17966.2 1024.2 
18010 .1 1026 18022 1028.4 18027.2 1025.8 18036.6 1027.8 18048 . 7 1025 
18090.2 1023.6 18189. 1 1023.8 18284 . 4 1023.8 18378 . 8 1023 . 6 18492 . 2 1023.9 
18502.6 1023.9 18572.5 1024.4 18652.6 1025 18744 . 4 1026 18925.6 1027 
19296.9 1028 19363. 1 1028 19388 . 3 1028 . 13 19392.8 1025 19400 . 1 1020 
19408.3 1015 19413 . 2 1012 19435 . 4 1013 . 3 19524. 5 1013.8 19585.9 1012 
19676.3 1014 19772.4 1014.4 19846.2 1014.8 19900.7 1016.3 19982.9 1016.5 
20023.8 1014 . 7 20071. 3 1014. 9 20086. 3 1012.9 20123 1013. 5 20146 1011 
20220.3 1007.6 20240.8 1007.6 20261.8 1009 . 9 20276.9 1008.4 20361 1010 . 1 
20458.8 1010. 7 20541. 8 1012 . 1 20584 . 9 1012 . 3 20595.3 1014. 5 20599.2 1013 .9 
20607.5 1016 . 1 20614 .3 1015 20623 . 9 1016 206401016 . 20 3 20647 . 7 1016.3 
20654.4 1017 . 4 20724.7 1017 . 3 20827 . 2 1020 20901.1 102 0 .7 2095 1. 9 102 1 
20965.4 1016. 5 20974.8 1017 21000 . 4 1025 . 7 21032 . 4 1026. 3 2103 3.8 1024 

21616 1024.8 21707 . 7 1024 . 4 21817.1 1024 . 3 21913.4 1023.7 21991. 5 1023.8 
22065. 5 1024.5 22 100 1024 . 9 22243.4 1025. 1 22248 1025 . 1 22334.2 1026.7 
22341. 3 1026 . 8 22434 . 5 1027.5 22499.8 1026.8 22523.2 1026 . 9 22552 . 2 1028.3 
22565.8 1024. 5 22577.9 1025 . 6 22585 1027 . 8 

Manning ' s n values num= 
~ n ~ ~ n ~ ~ n ~ ~ n ~ ~ n ~ 

******************************************************************************** 
17892.9 .037 19388 . 3 . 037 19392.8 . 0 32 21000.4 .032 21032.4 .037 

Bank Sta: Left Ri ght Le ngth s: Left chann e l Ri ~n coeff Cont r . Ex pan . 
19 388.3 20640 560 514 . 75 . 1 . 3 

I neffecti ve Fl ow num= 
St a L Sta R El ev . Permane nt 

17892.9 19080.9 1028 F 
20640 22585 1028 F 

CROSS SECTION OUTPUT Profil e #PF#1 
*********************************************************************************************** 
* E. G. Elev ( f t) * 1025. 15 * El ement Left 08 * Chann e l * Ri ght 08 * 
* Vel Head ( ft ) 4. 10 * Wt . n-val . 0.032 
* w.s. Elev ( ft ) * 1021.05 * Reach Le n. (ft ) 560.00 514 . 75 370 . 00 

cri t w.s. ( ft ) * 102 1. 05 * Fl ow Area (sq ft ) *102 16.43 
* E.G. s l ope (ft / ft ) *0.007401 • Area (sq ft) *102 16.43 729. 51 
* Q Tot a l ( cfs) *166000.00 * Fl ow ( cfs) *166000 . 00 
* Top wi dth ( ft ) * 1 588. 16 * Top wi dt h (ft ) • 124 1. 44 346.72 
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DuplicateEffective 
ve l Total (ft/s) 16.25 * Avg. vel . ( ft /s) • • 16 . 25 

* Max Chl Dpth (ft) 13.45 * Hydr. Depth (ft) 8 . 23 
conv. Total (c f s) *1929565.0 * conv. (cf s) *1929565 . 0 

* Length Wtd. (ft) 514.75 *Wetted Per . ( f t) • 1245.45 
Min ch El (ft ) 1007.60 s hear (1 b/sq ft ) 3. 79 

*Alpha 1.00 *Stream Power ( l b/ft s) • 61.58 
• Frctn Loss (ft) 1.63 • Cum volume (acre-ft) • 7059 . 94 *24272.97 • 1416.90 
* C & E LOSS ( ft ) 0.90 ° Cum SA (acres) * 2035 . 77 * 2559 . 97 672.82 
*********************************************************************************************** 

warning: 

warn ing : 

warn ing: 

war ning : 

war ning: 

The energy eq uati on cou l d not be balanced within the specifi ed number of iterations. The 
program used criti cal depth for the water surface and continued on with the cal cul ations. 
The velocity head has changed by more than 0.5 ft (0. 15 m). This may indi cate the need for 
add i tional cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) i s 1 ess than 
0 .7 or greater tha n 1.4. Thi s may i ndi cate the need for additional cross sections. 
The energy loss was greater than 1. 0 ft (0.3 m). between t he current and previous cross 
section. Thi s may indi cate the need for add itional cross sections. 
Du ri ng t he standard s t ep iterations, when the assumed wate r surface was set equal to criti ca l 
depth, the calcul ated water surface came back below critical depth. This indicates that t here 
is not a vali d subcriti cal answer. The program defaulted to cr i t i cal depth . 

Note : 
Note : 

Manning's n values were composited to a single value in the ma in channel . 
Mu l tiple cr i tical depths were found at this location. The criti cal depth with the l owest, vali d, 
water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

*E.G . El ev (ft) • 1025. 15 * Element Left OB * Chann el • Right OB • 
ve l Head (ft) 4. 10 wt. n-Val . 0.032 
w. s. El ev (ft) * 1021.05 • Reac h Len . ( ft ) 560.00 514.75 370.00 

• Crit w. s. (ft) • 1021.05 * Flow Area (sq ft ) *10216.43 
E.G. s l ope (ft/ft ) *0 .007440 * Area (sq ft) *10216. 43 
Q Total (cfs) *166000 .00 * Fl ow (cfs) *166000.00 
Top widt h ( f t) • 1241.44 * Top width (ft) * 124 1.44 
vel Total (ft/s) 16 . 25 * Avg. vel. (ft/s) 16 . 25 
Max Chl Dpth (ft ) 13 . 45 * Hydr. Depth (ft) 8 . 23 
conv. Total (cfs) *1924572.0 * conv. (c f s) *1924572 .0 
Lengt h wtd. (ft) 514.75 *wetted Per. (ft) • 1250.30 
Min ch El (ft ) * 1007.60 * s hear (1 b/sq ft ) 3. 80 
Alpha 1.00 • stream Power ( l b/ft s) • 61.66 
Frctn Loss (ft) 1. 62 *cum vo lume (acre-ft) * 1290.30 *25 158. 14 34.97 
c & E Loss (ft) 0 .91 cum SA (acres) 210.64 * 2564.96 6.81 

*********************************************************************************************** 

warnin g: 

Warning: 

war ning : 

warn ing: 

warning : 

The energy equation could not be bal anced wit hin the speci f i ed number of iterat i ons. The 
p rogram used crit i cal depth for the water s u rface a nd cont inued on with the calcul ations. 
The velocity head has chang ed by more than 0.5 ft (0 .15 m). Thi s may indicate the need for 
addit ion al cross sections. 
The conveyance rati o ( up stream conveyance divided by downstream conveyance) is 1 ess than 
0.7 or greater t ha n 1.4. Thi s may indi cate th e need fo r additional cross sect ions. 
The energy loss was greater th an 1.0 ft (0.3 m). between the current a nd previous cross 
sect i on . Thi s may indica t e the need for additi onal cross sections. 
During the standa rd step iterati ons, when th e ass umed water sur f ace was set equal to criti cal 
depth , the cal cul ated water surface came back below criti cal depth. This indi cates that there 
is not a vali d subcriti cal answer. The program defaulted to cr i tica l depth . 

Note: 
Note: 

Mann ing ' s n values were compos ited to a sing l e valu e in the main channel . 
Multiple criti cal depths were found at this location. The critical depth with the l owest, vali d, 
water sur f ace was used . 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Descript i on: 208.48 

RS: 208.48 

Station El evation Data num= 72 
Sta El ev Sta El ev St a El ev Sta El ev Sta El ev 

******************************************************************************** 
18038.2 1024. 5 1810 7 . 3 1024 18176 .8 1026.3 18180.6 1023 . 6 182 20 1024.2 
18231.5 1030 . 8 18253 1040 .2 18276.7 1045.8 18279.2 1045.4 18325.3 1023.2 
18350 . 1 1034.9 18383.7 10 36.5 1843 1. 8 1022.6 18508.9 1022. 1185 10 . 561021. 363 
18528.5 1013 . 4 18574.3 1009.5 18585 1009.5 18656 . 1 1009.7 18723.8 1009.2 
18751.4 1011.9 18757.6 1013.2 18773 . 9 1012 18790 1012.6 18811. 4 1014.6 

18894 1015.4 1893 5. 3 1016.3 18976 . 7 1016 18993.7 1009.2 19033.2 1007.6 
19073.1 1010.5 19142 . 7 1010 . 5 19210.3 1011 .2 19297.6 1012.4 19357.3 1014.5 
19432.9 1014 19515 . 6 1015.2 19565. 3 1016.2 19630.9 1012.6 19702. 1 1013.3 
19791.9 1013 19865 . 2 1012.2 19956 .6 1011 .4 20027.1 1011 20099.9 1011 
20112.3 1011 20178 . 6 1011.1 20248 .4 1011 . 1 20312.8 1010 .9 20383 . 8 1010 . 5 
20479 . 2 1009 . 8 20529.6 1009.2 20545 . 1 1017 20627. 3 1012.2 20656. 3 1012 

20680.861021. 362 20694.6 1026.6 20705.7 1021.5 20806 . 1 1023 . 8 21024 . 6 1028.4 
21084 1028 . 5 21102.7 1031.8 21472. 3 1022 . 1 21971.9 1021.8 22046. 1 1022.2 

22091.6 1023 22109 . 6 1026.2 22178.4 1024.8 22198 1027 22264.7 1026.9 
22377 1027. 5 22430 1027. 5 

Manning's n val ue s num= 6 
sta n val sta n val Sta n val Sta n val sta n val 

******************************************************************************** 
18038.2 . 043 18508.9 .043 18585 .032 20545.1 . 037 20694 .6 .037 

22377 . 025 

Bank St a: Left Right Length s : Left channel Ri ght coeff Co nt r. Expan . 
18510 .5620680.86 500 476.54 525 . 1 . 3 

Ineffective Flow num= 
St a L Sta R Elev Permanent 

18038.2 18508.9 1038 F 
20694.6 22430 1038 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*********************************************************************************************** 
* E.G. El ev ( ft ) • 102 2 . 45 * El ement Left OB * c ha nne l * Right 08 * 
* vel Head (ft) 1.09 * Wt. n-val . 0 . 032 
• w.s. El ev ( ft ) • 1021.36 * Reach Len . (ft ) 500 . 00 476.54 525.00 
* crit w.s. ( f t) • 1017.86 • Fl ow Area (sq ft) *19846. 45 
• E.G. s lope ( ft / ft ) *0.001742 * Area (sq ft) *19846 . 45 0.00 
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• 

• 

• 

Dupl i cat eEff ective 
* Q Total (c f s) *166000 . 00 * Fl ow (cfs) * *166000 .00 
• To\' width (ft ) • 2170 . 30 • Top width ( f t) • 2170 . 30 

ve Total (ft/s) 8.36 • Avg. vel. ( ft /s) 8 . 36 
*Max Chl Dpth (ft) 13.76 * Hydr . Depth ( f t) 9 . 14 

Conv. Total (cf s) *3977183 .0 * Conv. (cfs) *3977183 .0 
• Length Wtd. ( f t) 476 .54 *Wetted Per. (ft ) * 2177.94 
• Mi nch El (ft) • 1007 .60 • s hear ( lb/sq ft) • 0 . 99 
*Alpha 1.00 * Stream Power (lb/ft s) * 8.29 
• Frctn Loss (ft) 0.89 • cum volume (acre-ft) • 7059.94 *24095.34 • 1413.80 
• c & E Los s (ft) 0.00 • cum SA (acres) • 2035.77 • 2539.81 671.35 
t;*********************************'~<**************************1<***********1<***********"k******'k** 

Note: Mu l tiple critical depths were fou nd at this l ocation. The critical depth wi th the lowest, val id, 
water surface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
*********t;***********t;*****************************t;*********t;********************************* 
* E.G. Elev (ft) * 1022 .46 * Element Left OB * Channel * Right OB * 
* vel Head (ft) 1.08 • wt. n-val . 0 . 032 

w.s. Elev (ft) * 1021.38 • Reach Len. (ft) 500.00 476 . 54 525.00 
* cri t w. s. (ft ) • 1017. 86 * Flow Area (sq ft) *19884. 46 

E.G. slope (ft/ft) *0.001731 * Area (sq ft) *19884.46 
* Q Total (cfs) *166000.00 * Flow (cfs) *166000.00 
*To\' width (ft) * 2170 . 30 *Top width ( ft) * 2170.30 

ve Total (ft/s) 8 . 35 * Avg . vel . ( ft/s) 8.35 
*Max Ch l Dpth ( ft) 13 . 78 * Hydr . Depth (ft) 9. 16 
* Conv . Total (cfs) *3989798 .0 * Conv . (cfs) *3989798 .0 
* Length Wtd. (ft) 476. 54 • wetted Per . (ft) * 2177.97 
* Min ch El (ft) 1007.60 * shear (l b/sq ft) 0 . 99 
• Al pha 1.00 *Stream Power (lb/ft s) • 8 . 24 
* Frctn Loss (ft) 0.88 *Cum volume (ac re-ft) * 1290.30 *24980 . 29 34.97 
* C & E LOSS (ft) 0.00 *Cum SA (ac res) 210.64 * 2544.80 6 . 81 
***************************t;*******************'k**t;****************************t;****'*********** 

Note: Multiple critical depths were found at this l ocation . The criti cal depth with the lowest , vali d, 
water surface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 208.39 

INPUT 
Description: 208. 39 - FEMA section T 
Station El evation Data num= 72 

Sta El ev St a El ev St a El ev sta El ev sta El ev 
******************************************************************************** 

18033 . 7 1024.2 18048.9 1023 .9 18052 .4 1029.4 18060.9 1031 . 1 18078.5 
18083.6 1026.5 18089.9 1022. 5 18176.1 1021. 5 18253 . 5 1021.3 18379.7 
184 17.8 1035.8 18447 1022.618462 . 941020 . 436 18469. 1 1019 . 6 18494 . 4 
18597.1 1007 . 9 18699 . 5 1009 . 4 18760 . 1 1011.4 18779 .9 1010 18820 . 5 
18843.1 1015.2 18914. 5 1016.3 18932. 1 1009 . 7 19018.2 1006 . 1 19063 . 1 
19094.9 1009.1 19184.7 1010. 4 19213.8 1010 . 9 192 66 . 1 1013 . 3 19343.9 
19411.9 1013.9 19452.4 1014.4 19493 . 3 1016 . 2 19593 . 6 1015.6 19647.5 
19744.6 1015. 5 19808 . 5 1013 . 7 19910 . 3 1013.1 20054 1012 .2 20156.8 
20242 . 7 1010 . 5 20343.9 1010 20449.6 1010. 3 20484 . 4 1010 . 8 20718. 2 

20748 . 791020.43 5 20754 . 9 1022 . 4 20802. 7 1021. 3 20917 .8 1022 20992.6 
21004.2 1019 21264 . 2 1022 . 8 21271.1 1021.2 21710.3 1019 21734 . 9 
21769.9 1021.9 21817 . 5 1020 . 2 21841.4 1017.4 21869.1 1018 . 9 21889 . 9 
21894.1 1020 .2 21908 . 6 1017 . 2 21928 . 1 1016.5 21932.5 1018. 5 22018. 7 
22082.6 1021. 4 22098.4 1024.6 22134 1025.4 22 198 1023.8 22317. 1 
22352.6 1025.6 22382 1025.9 

Manning 1 s n values num= 
Sta n val Sta n val 

5 
Sta n val Sta n val Sta 

18033.7 .043 18417 . 8 

Bank Sta: Left Ri ght 
18462.9420748 .79 

Ineffective Flow num= 
Sta L Sta R Elev 

18033 . 7 18417.8 1030 
20754.9 22382 1030 

.043 18597 . 1 . 032 20718.2 

Lengths: Left Channel 
505 512. 19 

Permanent 
F 
F 

Right 
480 

CROSS SECTION OUTPUT Profile #PF#1 

.0 37 20754.9 

coeff cont r . 
.1 

1028 .7 
1022.4 
1010 . 7 
1010.6 
1005 . 6 
1014 . 9 
1014 .8 
1011 .7 
1010 .6 

1024 
1021.9 
1018 . 1 
1019.9 
1023.6 

n val 

. 0 37 

Expan. 
. 3 

*********************************************************************************************** 
• E.G. Elev (ft) • 1021. 56 * El ement Left OB • Chann e l * Right OB * 
• vel Head ( ft ) 1.12 • wt. n-val . 0.033 
* w.s. Elev ( ft) • 1020.44 * Reach Len. (ft ) 505.00 512.19 480.00 
• crit w.s. (ft) * 1017 .33 * Flow Area (sq ft ) *19556.29 
* E. G. slope ( ft /ft) *0. 002009 • Area (sq ft) 0.00 *19556 . 29 
* Q Total (c f s) *166000.00 * Flow (cfs) *166000. 00 

657 . 28 

• To\' width ( ft ) • 2917.06 • Top widt h (ft) • 2285.85 
ve Total (ft /s) 8.49 * Avg. vel. ( ft /s) 8.49 

• Max chl Dpth (ft) 14.84 • Hydr . Depth ( ft ) 8. 56 
* conv. Total (c f s) *3703 180.0 * Conv. (cfs) *3703 180 . 0 

631.20 

* Length Wtd . (ft) 512 .19 • wetted Per . (ft) * 2291 .23 
* Min Ch El ( ft) • 100 5 . 60 • Shear ( l b/sq ft ) 1.07 
*Alpha 1.00 • St ream Power ( lb/ ft s) * 9 . 09 
• Frctn Loss ( ft ) 0.98 • cum volume (acre-ft) * 7059.94 *23879 . 81 • 1409.84 
* C & E LO SS ( ft ) * 0.03 * Cum SA (acres) * 2035 .77 * 2515.44 667.54 
*********************************************************************************************** 

wa rnin g: 
wa rning: 

Note : 
Note: 

Di vided flow computed for this c ross-section . 
The energy loss was greater than 1.0 ft (0.3 m) . between th e current and previous cross 
section . Thi s may indi cate the need f o r addi ti a nal cross sections. 
Manning ' s n val ues were compos ited to a single value in the main channel . 
Multiple critical depths were found a t this l ocat ion . The critical depth with the lowest , valid, 
water s urface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
* E.G. Elev ( ft) 
• Vel Head (ft) 

• 1021. 58 
1.11 

* Element 
• wt . n-val . 

Left OB * 
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channel 
0 . 033 

Right 08 * 



Dupli cateEffective 
• w.s. Elev (ft) • 1020.47 • Reach Len. (ft ) • 505 . 00 • 512.19 480.00 
• Crit w.s. (ft) • 1017.33 • Flow Area (sq ft) *19622.28 
• E. G. Slope (ft /ft ) *0.001987 • Area (sq ft) *19622.28 
• Q Total (c f s) *166000.00 • Fl ow (cfs) *166000.00 
• Top width (ft) • 2285.85 • Top wi dth ( ft ) • 2285.85 

ve l Total (ft/s) 8 . 46 • Avg . ve l . (ft/s) 8 . 46 
* Max Chl Dpth (ft) 14.87 * Hydr. Depth (ft) 8.58 
• Conv . Total (cfs) *3723944.0 • conv . (c f s) *3723944.0 
* Length Wtd. ( f t) 512.19 • wet ted Per . ( ft) • 2291.29 • 
• Min ch El (ft) • 1005 . 60 • s hear ( l b/sq ft) 1. 06 
• Alpha 1.00 • Stream Power ( lb/ft s) • 8.99 
* Frctn LOSS (ft) 0.96 * Cum Volume (acre-ft) * 1290.30 *24764. 19 34 . 97 
* C & E LOSS (ft) 0.03 * Cum SA (acres) 210.64 * 2520.42 6 . 81 
*********1<******** *******1<************1:* **************'************************************ ***** 

Note: Manning ' s n valu e s were composited to a sing l e valu e in the main channel . 
Multiple cri tical depths were found at this l ocation . The critical depth with the lowest, valid, 
water surface was used. 

Note: 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description: 208.29 

RS : 208.29 

Stat i on Elevation Data num= 71 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

*** ****** **** ********* *** ************************** ****** *** ******************** 
17002.6 1020.8 17033 . 1 1020 . 7 17130 1020 . 6 1722 3.7 1020 .7 17 316 . 5 1020 . 8 

17410 102117443 . 4 1021 17527 . 8 1021. 3 17612.8 1021.5 17700 1022.8 
17725.5 1028 . 3 17746 1019 18278 . 7 1023.8 18304.6 1033.9 18306 . 7 1033 . 7 
18430. 1 1023 . 3 18444.4 1021.3 18480 1020.6 18525.3 1021.4 18545 . 4 1030 . 1 
18562.61019 . 523 18580.2 1008 . 7 1864 5. 9 1006.9 18729.8 1008.2 18813.6 1008 
18846.3 1006 . 7 18858. 5 1011 . 3 18964 1010.4 19046. 3 1010.7 19068 1009.9 
19095.1 1004 . 7 19192. 2 1007 . 2 19204.4 1008 19237.6 1005 19274. 3 100 5 .1 
19293.9 1010 . 7 19341. 5 1011 . 4 19389.6 1015 19461.9 1012.7 19548 . 6 1016.1 
19665.7 1014.5 19730 . 4 1012 . 3 19830.2 1012.9 19905.4 1012 . 6 19969 . 1 1014.2 
20073 . 7 1013 .1 20194 . 6 1010 . 4 20258.7 1012. 5 203 59.4 1011. 5 20498.8 1009.7 
20566 .1 1009 . 2 20843 . 2 1010.4 20909.3 1011.220944.071019 . 521 20944.4 1019.6 

20975 1023 21021. 7 1024 21130.5 1022.9 21208.2 1021.6 21306 . 6 1021. 3 
2135 1. 8 1021.1 21367 1020 21795 1020 21802.7 1023.1 21891.9 1019.9 
21966.6 1016.6 21987.4 1019 .1 22088.4 1021 22160.2 1022.7 22169.6 1026.3 

22197 1026 

Manning's n values num= 7 
sta n val Sta n val Sta n val sta n val sta n val 

******** **************** ******************************* ** ********** ***** ******* * 
17002 . 6 . 02 5 1772 5. 5 .043 18545.4 .043 18645 .9 .032 20909.3 .037 

20975 .037 21987.4 .025 

sank Sta: Left Ri ght Lengths: Left Channel Ri ght coeff Contr . Expan. 
18562 . 620944.07 490 501.01 510 .1 . 3 

I neffective Flow num= 
Sta L St a R Elev Permanent 

17002.6 18545.4 1033.9 F 
21021.7 22197 1033.9 F 

CROSS SECTION OUTPUT Profil e #PF#1 
**'~<********* ** * * **** ******* *************** * * * * ** ********** * *************************** *** ***** * 
* E.G. Elev (ft) * 1020.55 * Element Left OB * Channel * Ri ght OB * 
• vel Head (ft ) 1 . 03 • Wt . n-val. 0 . 033 
• w.s . Elev (ft) • 1019.52 • Reach Len. (ft) 490.00 501 . 01 510.00 
• crit w.s . (ft ) • 1016 . 25 • Flow Area (sq ft) *20401.30 
• E.G. slope (ft/ft) *0 . 001814 • Area (sq f t) 15.45 *20401.30 136.21 
* Q Total (cfs) *166000 . 00 • Flow (cfs) *166000.00 
• Top width (ft) • 2550.03 • Top wi dt h ( ft ) 59.14 • 2381 . 47 • 109 . 42 

vel Total (ft/s) 8. 14 • AVg. ve l. ( ft /s) 8 . 14 
* Max chl Dpth (ft) 14 . 82 • Hydr. Depth (ft ) 8.57 
• conv. Total (c f s) *3897028.0 • conv . (c f s) *3897028.0 
• Length wtd . (ft) 501.01 • wetted Per . (ft) • 2388 . 32 
• Min ch El (ft) • 1004.70 • s hear ( l b/sq ft) 0 . 97 
• Alpha 1.00 • Stream Power ( l b/ft s) • 7.87 
• Frctn Loss (ft) 0.84 • cum vol ume (ac re-ft) • 7059.85 *23644 . 90 1405 . 47 
• c & E Loss (ft) 0.05 • cum SA (acres) • 2035.43 • 2488 . 00 663 . 46 
************** ****************************** ************************************** **** ********* 

warn ing: Divided f l ow computed for this cross-section. 
Note: Mann ing's n values were composited to a si ngl e value in the main channel. 
Note: Multip l e criti cal depths were found at this location. The c r itical depth with the lowest, va l id, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*************** ****** ********** ** ***************************** ********************************* 
• E.G . El ev (ft) • 1020 . 59 • Element Left OB • Chann el • Rig ht OB • 
• ve l Head (ft) 1.02 • wt. n-val. 0.033 
• w.s . El ev (ft) • 1019 .57 • Reac h Len. (ft) 490 . 00 501.01 510.00 
• Crit w.s . ( ft ) • 1016 .25 • Flow Area (sq ft) *20508.57 
• E.G . s l ope (ft/ft) *0.001783 • Area (sq ft) *20508.57 
• Q Tota l (cfs) *166000 . 00 • Flow (cfs) *166000.00 
• Top wi dth (ft) • 238 1 .47 • Top width ( ft) • 2381 . 47 

vel Total (ft/s) 8.09 • AVg. vel. (ft/s) 8 . 09 
• Max chl Dpth ( ft) 14 . 87 • Hydr . Depth (ft ) 8.61 
• Conv . Tot a l (cfs) *3931101.0 • Conv . (c f s) *3931101. 0 
• Length wt d. ( ft ) 501.01 • wetted Per. (ft ) • 2388.41 
• Min ch El (ft ) • 1004.70 • shear (l b/sq ft ) 0. 96 
• Alpha 1.00 • Stream Power ( l b/ ft s) • 7.74 
* Frctn LOSS (ft ) 0.82 *Cum Volume (acre - ft) * 1290.30 *24528.25 34.97 
• c & E Loss (ft) • 0 . 05 • cum SA (acres) 210 . 64 • 2492.98 6.81 
************** ********* ********* *********** ***************************************** *** ******* * 

Note: 
Note: 

Manning's n values were composited to a single value in the main chan nel . 
Multiple critical depths were found a t th is location. The criti cal depth with the l owest, vali d, 
water surface was used. 
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• 

• 

• 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 208 .19 

RS : 208 . 19 

Stati on El evation Data num= 73 

DuplicateEffective 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
*********'k********************************************'k************ *** ********** 
16738.4 1022. 5 16814.9 1021.3 16821.2 1024.1 16826.8 
16869.2 1018.1 16892.4 1020.2 17011.8 1018.9 17149.6 
17387. 1 1019 . 5 17473.6 1019.4 17580. 5 1019. 5 17670 
17715 . 2 1023.4 17720 . 4 1019.5 18540.1 1019. 5 18545. 5 
18675.6 102018679.181018.788 18707.5 1009.2 18726. 3 
18875 . 7 1008.8 18927 . 6 1008.9 18995.2 1007 . 2 19040 

19117 1012.1 19221.7 1012.6 19293 1010.3 19310.2 
19433 1005.719473.9 1008.3 19506.7 1017.8 19594. 5 

19711 . 7 1018.6 19793 1010.9 19904 . 1 1011. 6 19997.4 
20178 . 1 1013.8 20250.4 1007 . 3 20363 . 1 1007.4 20433 . 4 
20626.2 1007.7 20641.6 1005.9 20704 . 7 1010 20807. 3 
21007 . 8 1008.2 21027 . 6 1007. 7 21114 . 3 1011 21201.9 

21232 1010.8 21278 . 3 1014 . 9 21343 . 21018.788 21348 . 4 
21871.3 1019.6 22068 . 3 1019.1 22125. 4 1020 22187 
22310 . 7 1025 . 1 22415 . 4 1025 22 486 1024 .5 

num= 5 Manning's n va 1 ues 
sta n val sta n val sta n va l s t a 

167 38 . 4 .025 17715.2 

Bank Sta : Left Ri ght 
18679.18 21343.2 

Ineffecti ve Flow num= 
Sta L St a R El ev 

16738.4 18675. 6 1024 
21348.4 22486 1024 

. 043 18675 . 6 .043 18707.5 

Lengths: Left channe 1 
550 514 .57 

Permanent 
F 
F 

Right 
505 

CROSS SECTION OUTPUT Profile #PF#1 

1024.4 16846 
1018 . 8 17287 . 4 
1020. 5 17703 . 3 
1021. 5 18598.6 
1010.8 18788 
1004.7 19071. 5 
1006.5 19415.1 
1018.2 19623.8 
1011 . 8 20089. 1 
1005.7 20559.2 
1012 .1 20891.1 
1010.7 2123 1. 6 
1019. 1 21818 .1 
1022.1 22200.2 

n val sta 

.032 21348.4 

coeff contr . 
.1 

1022 . 6 
1019 

1019.8 
1019.7 
1007.7 
1004.8 
1005.7 
1016.2 
1012.4 
1006.9 

1011 
1010 

1019.2 
1026. 3 

n val 

.032 

Expan . 
. 3 

****************** ** ***************************************** ************* ********************* 
* E.G. El ev (ft) • 1019.66 * El ement Left DB * channel * Ri ght OB * 
* vel Head (ft) 0.87 * Wt. n-val. 0 . 032 
* w.s. El ev (ft) . 1018 . 79 * Reach Len. (ft ) 550.00 514 . 57 505 . 00 
* crit w.s . (ft) . 1014 . 91 • Flow Area (sq ft) *22 151. 56 
• E.G. s l ope ( ft / ft) *0.001564 • Area (sq ft) 3.85 *22151. 56 0.00 
* Q Tota l (c f s) *166000.00 • Flow ~cfs) *166000 . 00 
• To~ width ( ft) • 2675 . 20 • Top wi t h ( ft ) 11.17 • 2664.02 0 . 02 

Ve Total (ft/s) 7 . 49 • Avg. vel . ( ft /s) 7.49 
* Max ch l Dpth ( ft) 14 . 09 • Hydr . Depth ( ft) 8. 32 
* conv. Tot a l (cf s) *4197702 . 0 • conv . ( cfs) *4 197702 .0 
• Length Wtd . (ft) 514. 57 * wetted Pe r . (ft) • 2670.29 
* Min Ch El (ft) . 1004.70 • s hear (1 b/ sq ft) 0 . 81 
• Alpha 1. 00 • s t ream Power ( l b/ ft s) . 6.07 
* Frctn LOSS (ft) 0 . 81 • Cum volume (acre-ft) • 7059 . 74 *23400. 18 • 1404 . 67 
* C & E LOSS (ft) 0.02 • Cum SA (acres) • 2035 . 03 • 2458.98 662.82 
*** *** ************ *********************************************************** ****** ************ 
warning: Di vi ded f l ow computed for thi s cross - section . 
Note: Manning's n values we re composited t o a s ingl e value in the main channel . 
Note: Multipl e critical depths were found at this l ocation. The critical depth with the l owest, valid, 

wat er s urface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
************************************ ************************************ *********** ************ 
* E.G. Elev (ft) * 1019.71 * Element Left OB * Channel * Rig ht DB * 
• vel Head (ft) 0.86 * Wt. n-val. 0.032 
• w.s. El ev (ft ) • 1018.85 • Reach Len. ( ft ) 550.00 514.57 505.00 
• crit w. s . (ft ) • 1014 . 91 * Flow Area (sq ft ) *22325 . 38 
• E. G. s lope (ft/ft) *0.001524 • Area (sq ft ) *22325 . 38 
• Q Total (cf s) *166000 . 00 • Fl ow (cfs) *166000.00 
• Top widt h (ft) • 2664 .02 • Top width (ft ) • 2664 . 02 

vel Total (ft/ s) 7.44 * Avg . vel. (ft/s) 7 . 44 
Max Chl Dpth ( ft ) 14.15 * Hydr. Depth ( ft ) 8 . 38 
Conv . Total (cfs) *4252565 . 0 * Conv . ( c f s) *4252565 . 0 

*Length Wtd. (ft ) 514 . 57 *wetted Per . (ft) • 2670.42 
• Min ch El (ft ) • 1004.70 * shear (l b/ sq f t ) 0. 80 
* Al pha 1 . 00 • Stream Power ( lb/ ft s) • 5.91 
* Frct n Loss (ft) 0.78 • Cum volume (acre-ft) • 1290.30 *24281.92 34.97 
* C & E LOSS (ft) * 0.02 * Cum SA (acres) * 210. 64 * 2463.97 * 6.81 
********************* ******************************************************** ** **************** 
Note : Mann ing's n values were composited to a s ingl e value in the main channe l . 

Multiple critical depths were found at this location . The criti cal depth with the lowest, vali d, 
water surface was used. 

Note: 

CROSS SECTION 

RIVER: 
REACH: RS: 208.1 

INPUT 
Description: 208 .1 
Station Elevation Data num= 69 

sta El ev s t a El ev sta El ev sta El ev St a El ev 
* * * * * * * * * * * * * * * * * * * * * * * 1: 1t * * * * * * * * 1: * 1: 1: 1: * 1: * * * * * * * * * * * * * * * * * * * * * * 1: * * * * * * * * * * 1:1: * * * * 1: 

16819 . 7 1020 16911. 7 1020 16920 .8 1021. 8 17013 . 5 1018.3 17181. 5 1017.7 
172 78. 5 1017.9 17421. 8 1018 . 4 17530.4 1018.9 17672 . 5 1019 17700.9 1021.1 

17741 1041.2 17785 . 3 1019 . 8 17794 . 9 1019.4 18660 . 8 1020.4 18677.2 1019 
18756. 4 1019 . 4 18786.9 1024. 5 18805 . 9 1022.218822.371018.025 18827.2 1016.8 
18834.8 1016 .8 18846 1012 18862 .1 1009.8 18895.6 1011.5 18990.9 1008. 1 
19103.9 1008. 1 19211. 4 1009.5 19294 .1 1007 19344.4 1005.3 19402.2 1005.6 
19441.1 1001.9 19492. 5 1001.4 19507.6 1005.4 19538.7 1004.2 19589 .1 1004.9 
19611.9 1009.1 19719 . 5 1009.4 19730. 1 1011.2 19842.8 1011. 2 19883. 7 1010. 5 
19981.4 1014 20076 . 5 1014 20186 . 6 1011 . 8 20200.6 1004.4 20293 . 1 1005.3 
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20440 
20898 .9 
21318 . 2 
21706.3 
22184.8 

1005 .6 20518.6 1005.6 20579 . 1 
1016.6 20918.1 1016.7 20993 
1011.4 21438 .8 1010 .4 21535.9 
1012.821767 . 181018 .025 21783 . 2 
1019.5 22249 .1 1022.6 22375 . 9 

1016 20684.7 
1011.1 21084.2 

1009 21597.7 
1019.4 21878.3 
1023.7 22460 

Dup 1 i cateEffecti ve 
1017.1 20777 . 7 1016.5 
1010.3 21202.2 1009.9 
1011.1 21698.8 1010 .3 
1019. 5 21970.4 1019.6 
1023.8 

Manning's n va 1 ues num= 
Sta n val Sta n val Sta n val Sta n va l St a n val 

******* * ********* *** * * * ** * * ******* * * * * '1: * * * * * * ***** 1<********* * * * * * t:tr * 'k* ** **** *** * 
16819.7 . 025 17741 

Bank Sta: Left Right 
18822 . 3721767.18 

Ineffective Flow num= 
Sta L Sta R Elev 

16819.7 18786 . 9 1030 
21783.2 22460 1030 

.043 18786 . 9 . 043 18805.9 

Lengths: Left Channe l 
640 558 . 37 

Permanent 
F 
F 

Right 
480 

CROSS SECTION OUTPUT Profile #PF# l 

. 032 21783 . 2 

Coeff Cant r. 
. 1 

.032 

Expan. 
. 3 

*********************************************************************************************** 
• E. G. Elev ( ft) • 1018.84 * Element Left OB • Channel * Right OB • 
• vel Head (ft) 0.81 • wt. n-val. 0.032 
• w. s. Elev ( ft ) * 1018.03 • Reach Len. (ft) 640.00 558 . 37 480.00 
• crit w.s. ( ft ) * 1014.27 • Fl ow Area (sq ft) *22976.38 
• E.G. slope (ft/ft) *0 . 001569 • Area (sq ft) 39.06 *22976 . 38 0.00 
• Q Total (cfs) *166000.00 * Flow (cfs) *166000 .00 
*Top wid th (ft) • 3169.18 • Top Width (ft) 224.36 • 2944.81 

ve l Total (ft/s) 7.22 • Avg. vel. (ft/s) 7.22 
• Max chl Dpth (ft) 16.63 * Hydr. Depth (ft) 7.80 
• conv . Total (cfs) *4190911 . 0 • conv. (cfs) *4190911.0 
• Length wtd. (ft) 558 . 37 • wetted Per . (ft) * 2951.27 
• Min ch El (ft) 1001.40 • shear (1 b/sq ft) 0 . 76 
* A 1 pha 1. 00 * Stream Power (1 b/ft s) * 5 . 51 
• Frctn Loss (ft) 0.95 • cum volume (acre-ft) • 7059.47 *2 3133.64 * 1404 . 67 
* C & E LOSS ( ft) 0.01 *Cum SA (acres) 2033.5 4 * 2425.86 662 . 82 
********************* ******************************** ****************************************** 

warning : Divided f l ow computed for thi s cross-section. 
Note: Multip l e cri tical depths were found at this locat ion. The critical depth wit h the lowes t, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E. G. El ev (ft) • 1018.91 • El ement Left OB * channe 1 Right OB • 
• vel Head (ft ) 0.79 • Wt. n-va l. 0.032 
• w.s. Elev (ft) • 1018.12 • Reach Len. (ft) 640.00 558.37 480 . 00 

crit w.s. (ft) • 1014 . 27 • Fl ow Area (sq ft) *2 3258 . 76 
• E.G. s l ope (ft/ft) *0 . 001506 • Area (sq ft) *23258.76 
• Q Total (cfs) *166000.00 * Flow (cfs) *166000 . 00 
• Top width (ft) * 2944.81 • Top widt h (ft) • 2944 . 81 

vel Total (ft/s) 7.14 • Avg. ve l . (ft/s) 7.14 
* Max Chl Dpth (ft) 16.72 * Hydr. Depth (ft) 7.90 
• conv. Total (cfs) *4276917.0 * conv. (cfs) *4 276917 . 0 
• Length wtd. (ft) 558.37 • wetted Per. (ft) • 2951.47 
• Min ch El ( ft) * 1001. 40 • s hear (1 b/sq ft) 0. 74 
• Alpha 1.00 • stream Power (lb/ ft s) * 5.29 
• Frctn Los s (ft) 0.91 • Cum volume (acre-ft) 1290.30 *24012.68 34.97 
* C & E LO SS ( ft) 0 . 01 * Cum SA (acres) 210.64 * 2430.84 6.81 
****************************** ******************************* ********************************** 

Note: Multiple critical depths were found at this location. The critical depth with the l owest , valid , 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descri ption: 207 . 99 

RS: 207.99 

Left and Right Channel Bank Stations Interpolated 
St a tion El evation Data num= 98 

s ta El ev sta El ev Sta El ev sta El ev sta El ev 
******************************************************************************** 

17809.3 1018. 5 17815. 5 1018 . 4 17825.2 1016.2 17906.9 1016.7 18020.3 1016.6 
18102.9 1017 .1 18116.8 1017 . 8 18121. 1 1019.2 18156 1021.3 18162.3 1018. 5 
18168.8 1017. 5 18272.9 1016 . 7 18288.2 1016 . 8 18385.1 1017 18430.3 1017 .1 
18440.8 1018.3 18447 . 7 1016 . 2 18501.8 1016 . 4 18510.3 1018 18514.6 1015.5 
18538 .2 1015.7 18541.7 1014 .1 18552.7 1006.7 18579 . 2 1006.9 18660.4 1004 . 5 
18672 . 2 1007.9 18695.7 1012 . 5 18709.9 1013.9 18790 . 3 1015.9 18865.8 1016 . 8 
18884 . 7 102 3. 5 18901. 5 1024 . 9 18919 .6 1017.9 18933 . 3 1017 .3 19008 1016 . 5 
19025.7 1016.3 19034.2 1018 . 6 19040.9 1016.9 19083.8 1019 .819093.031016.923 
19108.5 1012.1 19169.3 1009 19252 1007.4 19308 1009 19330.7 
19355.3 1004. 7 19441. 2 1004.1 19496 . 6 1000 . 7 19571.6 999. 9 19628. 3 
19657.1 1004.6 19679 . 9 1006.9 19709 1005.7 19786.5 1006.6 19863.9 
19926.2 1011 19969.4 1002.6 20043.2 1002.9 20123.4 1004 .2 20199 .1 
20291.6 1005.7 20354 1006. 7 20409.8 1008.7 20448.4 1011 . 1 20498 .1 

20579 1017 . 6 20660.5 1016.3 20726 . 3 1014 .2 20743 . 2 1010 .4 20801. 5 
20874.6 1015 . 4 20955 . 4 1016 2105 1. 7 1015 . 4 21137.2 1014 .3 21215.8 
21233 . 3 1012 . 4 21267.9 1009.1 21316 . 4 1007 .5 21351.9 1005.2 21379.5 
21468.2 1009 . 5 21567.9 1011.4 21676 . 9 1011 . 6 21738.1 1010 .6 21759 
21849.9 1013.1 21881 1015.521934.421016.922 21967.4 1017.8 22054.7 
22077.8 1018 2208 5. 6 1018.9 22160.9 1020 . 4 22188.5 102 2 . 7 22281.8 
22357.5 1022.4 22442 1022.2 224 76.6 1022 . 2 

Manning 's n values num= 4 
sta n val sta n val Sta n val sta n val 

************************** *********************************** *** 
17809.3 . 043 19083.8 .043 19108.5 

Bank Sta: Left Right Lengths: Left 
19093.0321934.42 475 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

.032 22085.6 

channel Right 
482.29 500 

.032 

coeff contr. 
. 1 
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1003.7 
1003 . 8 
1009.8 
1003.3 
1016.9 
1014. 5 
1012.8 
1005.3 
1009 . 1 
1017.9 
1022.9 

Expan. 
. 3 



• 

• 

• 

Dupl icateEffective 
17809.3 19083 . 8 1021 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
********************* ************************** 'k****************** **************"::*1::************ 
* E.G. El ev (ft) * 1017.87 * El ement Left OB * Cha nn e l * Ri ght OB * 
* vel Head (ft ) 0.95 • wt. n- val. 0.032 
* w. s. El ev (ft) * 1016.92 • Reac h Len. ( ft ) 475 . 00 482.29 500.00 
• crit w.s. ( f t) • 1013.04 • Fl ow Area (sq f t) *2 1224 . 66 
• E.G. s l ope ( f t/ft ) *0 . 001846 • Area (sq f t) • 1978.07 *2 1224 . 66 
• Q Total (cfs) *166000.00 * Flow (cfs) *166000.00 

0.00 

• Top width (ft ) • 3550.63 • Top wi dth ( ft ) 829.67 • 2720 . 88 
ve l Total (ft/ s) 7 . 82 • Avg. vel. (ft /s) 7.82 

• Max ch l Dpt:h (ft:) 17.02 • Hydr . Depth ( f t:) 7.80 
* conv. Total (cf s) *3863648 . 0 • Conv. (cf s) *3863648 . 0 

0 . 08 

• Length wtd . (ft) 482 . 29 • wetted Per . (ft) • 2725 . 43 
• Min ch El (ft) 999 . 90 • shear (1 b/sq f t) 0 . 90 
• Alpha 1.00 *Stream Power ( l b/ ft: s) * 7.02 
• Frctn Loss (ft) 0.73 • cum vol ume (acre-ft) * 7044.65 *22850 . 34 * 1404.67 
* C & E LOSS (ft) 0.08 * Cum SA (acres) * 2025.80 * 2389 . 54 662.82 
*********************************************************************************** ************ 
warning : Divided f low computed for this cross-section . 
Note: Manning's n values were composited to a s ingl e value i n t he main chan nel . 
Note: Mul t i pl e critical depths were found at thi s l ocati on . The critical depth wi th the lowes t: , va lid , 

water surface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 

• E.G . El ev ( f t) • 1018.00 • Eleme nt: Left: DB • chann e l • Ri ght OB • 
• vel Head ( f t) 0 .91 • Wt . n-val. 0.032 
• w.s. Elev ( f t) * 1017.08 * Reach Len. (ft: ) 475.00 482 . 29 500 . 00 
• Crit: w.s. (ft) * 1013.04 * Flow Area (sq ft) *21661. 21 
• E.G. Sl ope (ft/ft) *0.001749 • Area (sq ft) *21661.2 1 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *166000 . 00 
• Top wi dth (ft) • 2749.34 • Top width (ft) • 2749 . 34 

vel Total (ft/s) 7 . 66 • Avg. vel . (ft/s) 7 . 66 
* Max Ch l Dpth ( f t) 17. 18 * Hydr. Depth (ft ) 7. 88 
• conv . Total (c f s) *3969111. 0 • conv . (cfs) *3969111.0 
• Length Wtd . (ft) 482.29 • wetted Per. (ft ) • 2754.22 
• Mi n ch El (ft ) 999 . 90 • Shear ( l b/ sq ft ) 0.86 
*Al pha 1.00 • Stream Power ( l b/ f t s) • 6.58 
• Frctn Loss (ft) 0.68 • cum volume (acre-ft ) • 1290.30 *23724 . 78 34.97 
* C & E LOSS ( ft ) 0 . 07 * Cum SA (acres) 210 . 64 * 2394.34 6.81 
**1r****'k*************************************************************************************** 

warni ng: Di vi ded fl ow computed for thi s cross-section . 
Note: Manning's n values were compos i ted to a s ingl e value in th e main cha nnel . 
Note: Multipl e c ri t i cal dept hs were f oun d at t hi s l ocati on. The criti cal depth wi t h t he l owest: , vali d, 

wat er s urf ace was used. 

CROSS SECTION 

RIVER : 
REACH: RS: 207.9 

INPUT 
Description: 207.9 - FEMA section s 

Ri ght Chann el Bank s t ati on Interpo 1 a ted 
stati on El evation Data num= 89 

sta El ev s t a El ev Sta Elev Sta Elev Sta El ev 

18318 . 7 1015.8 18394.8 1015.8 18463 . 1 1016.2 18469 . 7 1018. 1 18472.9 1015 
18724.1 1015 18761.1 1014.3 18777.9 1016.8 18795.6 1016.9 18860. 1 1015.9 
18896. 1 1016.3 18904.8 1019. 7 18929. 3 1019 . 8 18940. 1 1015.2 19033. 5 1016. 1 
19047 . 9 1016 19059 . 8 1017. 2 19066.9 1015 . 1 19104. 7 1016 19116. 7 1011 .7 
19126.7 1007 . 1 19193 . 6 1007 . 4 19285 1009.3 19371.2 1009 19445.7 1007 .1 
19492 . 9 1005 . 5 19566 .8 1005.1 19594 1005 . 6 19624.6 1005.2 19638.3 1006 . 4 

19689 1001.1 19766 1000.8 19843.4 1001. 2 19860 .6 1000. 8 1994 7. 8 1001. 8 
19955.3 1001. 9 20050.4 1001. 4 20071. 1 1001. 6 20089. 1 1003.2 20118.3 1004.3 

20156 1007 .1 20190.3 1008 20289 . 9 1007.9 20381. 4 1008.9 20427.9 1010. 5 
20531 . 5 1011.1 20544 .8 1011.1 20560. 1 1011.9 20586 . 4 1015 . 8 20608 . 7 1016.9 
20680.6 1014.6 20727.2 1013.8 20735 . 8 1014 . 5 20764 . 9 1009 . 7 20788.6 1011 .6 
20822. 1 1012.5 20927.9 1011.9 20963 1010. 7 20994 . 1 1008.3 21051.7 1014. 1 
21082.2 1013.7 21131. 1 1014 . 8 21213 . 2 1014 . 5 21238 . 4 1013.9 21256 . 2 1007.6 
21259.2 1007.2 21307 . 5 1008.3 21334 . 5 1010 21416 . 2 1010.9 21507 . 7 1009.2 
21598.5 1005.8 21681.1 1006 . 9 21719 . 6 1007.7 21776 . 6 1006. 7 21793 . 9 1004.3 
21872 . 6 1005 . 5 21939 .8 1009 21972 . 8 1010.5 22032.5 1008.8 22046.3 1006.6 

22111 1005 . 922137.55 1016.374 22143 . 7 1018.8 22212.8 1020 . 7 22232.2 1021.2 
22300 . 9 102 1 22378.9 1020 . 5 22421. 5 1020 . 6 22488.9 1019 . 9 

Manni ng 's n values num= 4 
St a n val Sta n val Sta n val Sta n val 

* * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
18318 .7 .043 19047 . 9 .032 19104.7 .032 22143.7 .032 

Bank St a: Left Ri ght Lengths: Left c hanne l Ri ght Coeff Contr . Expan . 
19104 . 722137 . 55 505 509.52 585 . 1 . 3 

I ne ffect i ve Fl ow num= 1 
Sta L St a R El ev Pe rmanent 

18318 . 7 19059 . 8 1020 F 

CROSS SECTION OUTPUT Profil e #PF#1 
*********************************************************************************************** 
* E.G . El ev (ft ) • 1017.07 * Element Le f t OB * c hann e l * Ri ght OB * 
• ve l Head ( ft ) 0.69 * Wt. n-val. 0.032 0 . 032 
• w.s. El ev ( ft ) • 1016.38 * Reach Len . (ft) 505.00 509.52 585 . 00 
• cr i t w.s. (ft ) • 1012.13 • Fl ow Area (sq f t ) 34 . 04 *24808.08 
• E.G . s l ope (ft / f t ) *0 . 001248 • Area (sq f t ) 621. 56 *24808.08 0 . 00 
• Q Tot al (cf s) *166000.00 • Fl ow (cfs) 48.30 *16595 1. 70 
• To) width ( f t) • 3677.94 • Top width (ft ) 672.01 • 3005.92 

ve Tot al ( ft / s) 6.68 • Avg. vel. ( ft / s) 1.42 6.69 
* Max Chl Dpth ( ft ) 15.58 • Hydr. Depth ( f t) 0.81 8 . 25 
• Conv. Total ( cfs) *4698084.0 • Conv . (cfs ) 1366.9 *4696717. 0 
• Length wt d. (ft ) 509 . 50 • wet t ed Per. (ft ) 42.31 • 3013.42 
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Dup l i cateEffecti ve 
* MinCh El (ft ) * 1000 . 80 Shear (lb/sq ft) * 0 . 06 * 0 . 64 

Al pha 1.00 *Stream Powe r ( l b/ ft s) * 0.09 4 . 29 
Frctn Loss ( ft) 0 . 73 *cum volume ( acre-ft) • 7030 . 48 *22595.51 • 1404.67 

* C & E LO SS ( ft) 0.02 *Cum SA ( ac re s ) * 2017.61 * 2357 .84 662.82 
***************************************************** ***** ** ************************** ********* 

warnin g : Divided flow computed for this cross- sect i on. 
warning: The cross-section end point s had to be ex t ended vert i call y for th e computed water surface. 
Note: Multiple critica l depths were found at this l ocation . The criti cal depth wit h the l owest, vali d, 

water surface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
*********************************************************************************************** 

E.G. Elev ( ft) * 1017.24 • Element Left OB * Ch annel * Right OB * 
*vel Head ( ft) 0.66 * Wt . n-Val . 0 . 0 32 
* w.s . El ev (ft ) * 1016.58 *Reach Len. (ft) 505.00 509.52 585 .00 

crit w. s . (ft) * 1012.13 * Fl ow Area (sq ft) *2 5415 . 12 
E.G. s lope (ft/ ft) *0. 001158 * Are a ( s q ft) *2 5415 . 12 

* Q Total ( cfs) *166000.00 * Flow (cfs) *166000.00 
Top width (ft) * 3016.31 *Top width (ft) * 3016. 31 
vel Total ( ft / s) 6.53 * Avg. ve l. (ft/ s) 6. 53 

* Max ch l Dpth (ft) 15.78 * Hydr. Depth (ft) 8 . 43 
conv . Tota l (cfs) *4 8777 59.0 * Conv . ( cfs ) *4877759 . 0 
Length Wtd . ( ft ) 509. 52 * wetted Per . (ft) * 3024 . 60 

* Min Ch El ( ft ) * 1000 . 80 * Shea r ( lb/ sq ft) 0 . 61 
* Alpha 1.00 * Stream Power (lb/ ft s ) * 3. 97 

Frc tn Loss ( ft) 0 . 68 Cum vol ume (acre-ft ) * 1290.30 *23464 . 17 34 .97 
C & E LOSS (ft) 0.02 Cum SA (acres) 210 . 64 * 2362.43 6.81 

*********************************************************************************************** 

warning: Di vi ded f l ow computed for thi s cross- secti on. 
Note: Multiple cr i t i cal depths were found a t thi s l ocation. The criti cal depth with the lowes t , va lid, 

water s urface wa s used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descript i on : 207 . 8 

RS : 207.8 

Right Ch annel Bank Station Interpol ated 
Station El evation Data num= 73 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
* * * * * * ****** ** * * * * * ** * *** ** * * ******************* * **** ***** * *********** ********* * 
16720.8 1015 . 6 16820 1018 16844.2 1018.7 16848.8 1017 . 5 16856.8 1019 
16867.4 1017.3 16875 . 2 1017.8 16895 1016 . 2 16996.6 1015.8 17124 .1 1015.3 
17221.3 1014.7 17233 . 7 1014.6 17327 . 7 1014.3 17428.5 1014. 5 17461.8 1014 .4 

17509 1014.7 17520. 5 1015.7 17546.1 1014.2 18739 . 7 1014.2 18794 .2 1014 . 4 
18801.9 1012 . 7 18900.8 1014.4 18913 1018 . 5 18934.2 1018.4 18945.1 1013.9 
19039 . 6 1013.5 19178. 5 1013.1 19235 1013. 5 19249 . 5 1015 19270.9 1008 .6 
19304 . 9 1007 . 2 19435 . 5 1007.2 19520 . 8 1006.119559.8 1004.3 19673.3 1005 . 3 
19780.3 1005.6 19820.2 1000.5 19919.9 1000 . 6 20045.1 1000.2 20073 1001.1 
20160.5 1002.9 20209 1001.4 20279.2 1004.6 20310.6 1008 . 1 20429.9 1009.7 
20529.9 1009. 3 20571.6 1009.6 20646.2 1007 20667 . 3 1010.8 20787 . 7 1013.1 
20898.5 1015.2 20915 1015 . 8 20928.8 1011.5 21033 1009.7 21101 1010.3 
21126.1 1013.2 21165 . 5 1011.3 21182.3 1008 . 2 21287 . 6 100 7. 8 21332 . 6 1005.8 
21365.6 1009.5 214 56.3 1009 . 3 21581.9 1009 21695 . 3 1007.9 21776. 1 1006.6 
21795.3 1002.4 21834. 5 999. 1 21842.9 100 3 .521871.221015.405 21881.2 1019.6 
21991.4 1019.8 22085.9 1019 . 5 22180 1020.6 

Manning ' s n va 1 ues 
Sta n val 

num= 
Sta n va l sta n va l sta n val Sta n val 

16720 .8 .025 17520 . 5 . 043 19039.6 .032 19249. 5 . 0 32 21881.2 .032 

Bank Sta: Left Right Lengths: Left channel Right coeff Contr. Ex pan . 
19249 . 52 1871.22 495 494 . 8 505 .1 . 3 

I neffecti ve Flow num= 
Sta L Sta R El ev Permanent 

16720.8 18913 1019 F 
21881.2 22180 1019 F 

CROSS SECTION OUTPUT Profi l e # PF#1 
********************* ************************************************************************** 
* E. G. El ev (ft) * 1016. 32 * El ement Left OB * Channel * Right OB * 
* vel Head (ft) 0 . 91 Wt. n- va l . 0.034 0.032 

w.s . El ev (ft) * 1015 . 41 * Reac h Len . (ft) 495.00 494 .80 505.00 
Crit w.s. (ft) . 1011 . 92 * Fl ow Area (sq ft) 593 . 22 *21376. 93 

* E.G . Slope (ft/ ft) *0.001667 * Area ( s q ft ) * 2627 . 09 *21376. 93 0.00 
• Q Tota l (cfs) *166000.00 * Fl OW ( cfs ) * 1635.28 *164364 . 70 
* TO~ Width ( ft) * 4717.03 * Top Width (ft) * 2107 . 30 * 2609.72 

ve Tota l (ft/ s) 7.56 * Avg. vel. ( ft / s) 2.76 7 .69 
* Ma x Chl Dpth ( f t) 16.31 * Hydr. Depth (ft) 1. 93 8.19 
* conv . Total (cfs) *4065865. 0 * conv. ( cfs ) * 40053.1 *402 5812.0 
* Length wtd . (ft) 494.80 * wetted Per . (ft ) 308. 44 * 2617.28 
* Min ch El (ft) 999. 10 * shear ( l b/ sq ft) 0 . 20 0. 85 
* Alpha 1.03 * Stream Power ( l b/ ft s) . 0. 55 6. 54 

Frctn LOSS (ft) 0.88 * cum volume (acre-ft) * 7011. 65 *22325.40 * 1404.67 
C & E LOSS (ft) 0.01 * Cum SA (acres) • 2001. 50 * 2325.00 662 . 82 

******************** *************** *' ****** ********************* *******************************'* 

warning : Di vided f l ow computed for this cros s-section. 
Note: Multiple cr i tica l depths were fo un d a t this location . The criti cal depth wi th the l owe s t, vali d, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*****************'****************************************************************************** 
* E. G. El ev (ft) * 1016 . 54 * Element Left OB * channel * Right OB * 

ve l Head (ft) 0 . 88 * Wt . n-val. 0 . 032 
w.s . Elev ( ft) * 1015.66 * Reach Len. (ft) 495 . 00 494.80 505.00 

* Crit w.s . (ft ) * 1011.92 * Fl ow Area ( s q ft) *22032.87 
* E.G. Slope ( ft / ft) *0 . 001544 * Area (sq ft) *22032.87 

Q Total (cfs) *166000.00 * Flow (cfs) *166000.00 
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• 

• 

• 

DuplicateEffective 
• Top Wi dth (ft) • 2617.43 • Top width ( ft ) • • 2617 . 43 

ve l Total (ft/ s) 7.53 • Avg . vel. (ft/ s) 7.53 
* Max Chl Dpth (ft) 16 . 56 * Hydr. Depth (ft) 8. 42 
• Conv. Total (c f s) *4224476.0 • conv. ( cfs) *4224476 .0 
• Length Wtd. (ft) 494.80 * wett ed Pe r. (ft) • 2625 . 95 
• Min Ch El (ft ) 999.10 • shear ( l b/ sq ft ) 0 . 81 
• Alpha 1.00 • Stream Power ( lb/ ft s) • 6.09 
• Frctn Loss (ft) 0.85 • cum vo lume (acre-ft) • 1290.30 *23186 .67 34 . 97 
• c & E Loss ( f t) • 0.02 • cum SA (ac r es) • 210.64 • 2329 . 48 • 6 . 81 • 
******************************************************** ******************** ** *** ***** ********* 

warnin g: Divided flow computed for this cross-section. 
Note : Multipl e critica l depth s were found a t this l ocation . The critical depth with the lowest , valid, 

wate r surface wa s us ed . 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
De scripti on: 207. 71 

RS: 207.71 

Ri ght ch annel Ba nk sta tion Interpol a ted 
Sta tion Eleva t i on Data num~ 69 

Sta El ev Sta El ev Sta El ev sta El ev s ta El ev 
******************************************************************************** 

16626 . 2 1015.3 16668. 1 1016. 9 16690 . 7 1017 . 7 16699.2 1016.4 16733 . 9 1017.7 
16740.2 1016.3 16747.5 1017.3 16818.1 1015 . 6 16927.6 1015.4 17021 1015 .3 
1715 3 .4 1014.4 17242.5 1014 . 4 17313 .4 1014 . 7 17424.4 1012 . 2 17499 1011 

17545 1013 17556. 4 1015 18768 . 1 1013.7 18795 1011.6 18818.9 1011.4 
18826 . 3 1012. 5 18837.7 1011 18904 . 5 1010 . 8 18932.9 1017.1 18948. 7 1016.5 
18965 .2 1012. 7 18981.8 1010.9 19105.3 1010 .4 19195 . 8 1010. 5 19272 . 7 1010.8 

19360 1012.7 19373.3 1012. 3 19388.1 1010.3 19485.7 1009.8 19579.6 1007.5 
19626 1005 . 9 19656.3 1007 19724 . 1 1004 .1 19825 1001.9 1986 5. 5 1001.1 

20033.4 1000 . 7 20147 . 9 1000.3 20249. 8 1001.7 20337.9 1005 204 2 5. 2 1009 . 8 
20449 1011 205 53 . 3 1008.9 20639. 2 1006 . 4 20687.9 1004 . 5 20738 . 5 1010.7 

20781.1 1011.2 20925.4 1010 . 6 21010 . 9 1010 . 5 21099.7 1007.8 21189 . 9 1007.3 
21251.6 1004. 6 21350 . 8 1006.6 214 34. 6 1006 21545.1 1002.4 21640 . 9 1004.3 
21652.1 1006 21660 . 7 1004.221704. 111014 . 399 21725 . 4 1019.4 21784 .6 1016 . 6 
21889 . 9 1018.1 21992.7 1019.3 22114. 5 1018 .7 22 157 1018 . 7 

Manning ' s n values num= 5 
~ n~ ~ n ~ ~ n~ ~ n ~ ~ n~ 

*******************"k**********************************tl****** ******************* 
16626 . 2 .025 1755 6.4 

Bank sta : Left Right 
19360 21704. 11 

Ineffective Flow num~ 
Sta L St a R Elev 

16626 . 2 18932 .9 1018 
21725.4 2215 7 1018 

. 043 18981.8 .032 

Lengt hs : Left Cha nne l 
485 487 . 91 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #P F#1 

19360 

Right 
485 

.032 21725.4 

Coeff Contr. 
. 1 

. 032 

Expan. 
. 3 

***#********************************************** ************************************ ********* 
• E.G. El ev ( f t ) * 1015.43 • El ement Left OB • Channel 
• vel Head ( f t ) 1.03 • Wt. n-val . 0 . 032 0.032 
• w. s. El ev (ft ) • 1014.41 • Reach Len. ( ft ) 485.00 487 . 91 
• Crit W. S. (ft) • 1011.60 • Flow Area ( sq ft ) • 1392 . 39 *19378.33 
• E.G . slope ( f t / ft) •o. 001884 • Ar ea ( s q ft ) • 2488 . 16 *19378. 33 
* Q Total (c f s) *166000.00 • Flow (cfs ) * 6418.99 *159581.00 
• Top width ( ft ) • 3875 .76 • Top width (ft) • 15 31.62 * 2344. 11 

Ve l Total (ft/ s) 7 . 99 * Avg. vel . ( ft / s) 4.61 8 . 24 
• Max chl Dpth (ft) 14 . 11 * Hydr. Depth (ft) 3 . 46 8.27 
• Conv . Total (cfs) *3823945 . 0 • Conv . (cfs) *147866 . 7 *3676079.0 
• Length Wtd. ( ft ) 487.81 • wetted Per. ( ft ) 402.52 • 2346.83 
• Minch El ( ft) • 1000.30 * s hear (lb/ sq ft ) 0.4 1 0 . 97 
• Alpha 1.03 * Stream Power ( lb/ ft s) • 1.88 8 . 00 

* Right OB * 
0.000 

485 . 00 
0.00 
0.00 

0.00 
0.03 
0 . 05 
0 . 00 

0.0 
0.03 

• Frctn Loss ( ft ) 1.11 * cum volume (acre-ft) * 6982.59 *22093.93 * 1404 . 67 
* C & E LOSS (ft) * 0.05 * Cum SA (acres) * 1980.83 * 2296 . 86 * 662.82 * 
*******#********* ****************************************************************************** 
Wa r ning : 
Wa r ning: 

Note: 

Divided flow computed for thi s cross - section. 
The energy loss was greater than 1 . 0 ft (0 . 3 m) . between the cur rent and p revious cros s 
secti on . Thi s may indi cate the need for additi onal cross s ections. 
Mu ltipl e criti ca l depths were found a t this location. The critica l depth with the l owest, 
water surface was us ed . 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
* E.G . Elev (ft) * 1015 . 67 * Element Left OB * Channel *Right OB * 
• vel Head (ft) 1 . 09 • wt . n-va l . 0.032 
• w.s. Elev (ft) • 1014 .58 • Reach Len. ( ft ) 48 5 .00 487 . 91 485.00 
* Crit W.S . (ft) * 1011 . 48 • Flow Area (sq ft ) *19789.24 
• E.G. s l ope (ft / ft) *0. 001904 • Area (sq ft) *19789 . 24 
• Q Total (c f s) *166000.00 • Flow (cfs) *166000.00 
• Top widt h ( f t) • 2344 . 11 * Top width (ft) • 2344 . 11 

ve l Total ( ft /s) 8.39 • Avg. vel . (ft/ s) 8.39 
* Max chl Dpth ( ft ) 14 . 28 • Hydr . Depth ( ft ) 8 . 44 
• Conv . Tot a l (cfs ) *3804678 . 0 • conv . (cfs) *3804678.0 
• Length Wtd . ( ft) 487 . 91 * wet t ed Pe r. ( ft ) • 2 348. 90 
* Min c h El ( ft) • 1000 . 30 • s hear (l b/ sq ft ) 1. 00 
• Alpha 1. 00 • Stream Power ( l b/ ft s) * 8 . 40 
• Frctn Loss ( ft ) 1.10 • cum Volume (acre-ft) • 1290.30 *22949 . 14 34.97 
* C & E LOS S (ft ) 0.05 * Cum SA ( ac res) 210.64 * 2301. 30 6 . 81 
************* *** *** ****************** **************************************************** ****** 
warning: 

Not e: 

The energy l ass was greater than 1. 0 ft (0 . 3 m) . between the current and previous cross 
section. This may i ndicate the need f o r add iti onal cross sections . 
Multiple cri ti cal depths were found a t this location . The critical depth with the lowest, 
water s ur face was used . 

CROSS SECTION 
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RIVER: 1 
REACH : 1 

INPUT 
Descr i ption : 207 . 62 

RS : 207.62 

Ri ght cha nn e l Ba nk St at i on I nterpol a t ed 
St a ti on El evati on Da t a num= 85 

Sta El ev Sta El ev Sta 

16251.6 1013 16315 . 4 1013 . 5 16374 . 7 
16421. 5 1015 . 7 16422 1014 . 7 16556. 1 
16809.1 1014 .3 16813.5 1014 . 3 16896.9 
170 78.6 1013 . 2 17168.3 1009.6 17287 
17591.1 1013.4 17609.8 1011 . 4 17662 
17788.8 1010.9 17868 . 6 1012.4 17910.4 
18035. 1 1010 . 4 18045 . 1 1011 . 9 18138 . 2 
18263.6 1011 . 9 18647 . 5 1012 .1 18732 . 3 
18961.7 1011 18978 . 7 1015 . 9 18991. 8 
19173.3 1010 . 9 19236 . 3 1009 . 2 1935 1. 7 
19536. 8 1005.8 1955 1. 7 1003.6 19572 . 3 
19629. 6 1005. 5 19641.4 1008. 7 19649.6 
19801. 1 1007.5 19885.1 1000 . 9 20012.8 
203 95.7 1005 . 1 20429.1 1005 . 7 20464 . 4 
20756 . 4 1006 20844 . 7 1004 . 1 20964 . 8 
21272 . 9 1002 . 2 21361. 2 1003 . 4 21445 . 5 

21484 1017.3 21597 . 8 1018 21670 . 5 

Manning ' s n va lues num= 5 
Sta n val Sta n Val sta 

16251.6 . 025 17591.1 . 043 19005.5 

El ev s t a 

1014 . 7 16377. 5 
1013 . 9 16632.1 
1014 .4 16907. 1 
1010.1 17414.8 
1012.1 17679. 1 
1011.6 17996.3 
1012 . 6 18185 . 4 
1011 . 6 18815 . 2 
1016 . 8 19005 . 5 
1010 . 9 19441. 1 
1011 . 7 19592.2 
1006.2 19667.1 
1000.7 202 10.2 
1011.5 20549.3 
1003.4 21097.7 
1003.8 21449 . 7 
1017 . 5 21682 . 6 

n val St a 

.032 19518 .1 

Bank Sta: Left Ri ght Lengt hs: Lef t ch a nne l Ri ght 
195 18 . 121472.33 460 465 515 

I neffect i ve Flow num= 1 
Sta L Sta R El ev Permanent 

1625 1. 6 18991. 8 1018 . 4 F 

CROSS SECTION OUTPUT Profil e #PF# l 

Dupl i cateEffecti ve 

El ev St a El ev 

1015.5 16395.5 1014 . 6 
1014 16716.9 1014 

1014.4 16991. 8 1014 .6 
1010 . 3 17522.4 1010.6 
1013 . 9 17688.4 1011 .8 
1008 . 9 18009.6 1010 . 7 
1012 . 3 18195 1014 . 2 
1006 . 9 18891 . 8 1011. 1 
1010 . 9 19115 . 1 1011 . 1 
1010 . 7 195 18 . 1 1010.9 

1007 19618 . 9 1009.2 
1010.9 19710 . 7 1009 
1000.2 20295. 5 1002 . 1 
1010.6 20664.2 100 7 . 1 
1002. 5 21189.6 1001. 6 
1003 . 92 1472.331012 . 741 
1018.4 21786 1017.2 

n Val Sta n val 

.032 21484 .032 

coeff Cont r. Ex pa n . 
. 1 . 3 

**** ***************** *************** ******************************** ************ ****** ***** **** 
E.G. El e v (ft) • 1014.28 El ement Le ft DB * c hannel * Ri ght DB * 

• vel Head (ft ) 1. 51 \Yt . n-va l. 0 . 032 0 . 032 0 . 000 
* w.s. El e v (ft) * 1012.76 * Reac h Len. (ft ) 460 . 00 465.00 515.00 
* crit w.s . (ft) * 1010.44 * Fl ow Area ( sq ft ) • 1110 . 37 *16166 . 84 0.00 
• E.G . s l ope ( f t / f t ) *0.002780 * Area (sq ft) • 4019 . 42 *16166 . 84 0.00 

Q Total (c f s) *166000.00 * Flow (cfs) • 4529 . 82 *161470. 20 0 . 00 

0~~ *~~;~ ( ft ) • 4261. 97 * Top wi dth (ft ) • 2307 . 68 * 1954.23 0.05 
( ft /s) 9. 61 • Avg . Vel . ( ft /s) 4 . 08 9.99 0. 12 

Max Ch l Dpth ( ft ) 12 . 56 * Hydr . Dept h ( f t) 2 . 15 8. 27 0 .01 
Conv. Tota l (c f s) *3148584. 0 * conv. (cf s) • 85918 . 8 *3062665.0 0.0 
Le ngth Wtd . (ft) 464 . 83 * \ve t ted Per . ( ft ) 517 . 34 • 1961.92 0 . 06 
Mi n Ch El (ft ) • 1000 . 20 * s hear ( l b/ s q ft ) 0 . 37 1. 43 

* Al pha 1. 06 • stream Power ( l b/ f t s) . 1. 52 14.28 
Frctn LOSS (ft) 0 . 92 * c um vol ume (acre-ft) • 6946.36 *21894.86 • 1404 . 67 
C & E LOSS (ft) 0 .11 • c um SA (acres) • 1959.45 • 2272.79 662.82 

************-1:***** ******** * *********************** ******1;********1<**'*** 1<* ***************** ***** 

warni ng: 
war ning: 

Note : 

Di vi ded f l ow comput ed for t hi s c ross-sect ion. 
The e nergy l oss was greate r t ha n 1. 0 f t ( 0 . 3 m). between th e cu rre nt a nd previ ous cross 
sec t ion . Thi s ma y indicat e t he need for addit i ona l cross sec ti ons. 
Multip l e c r i tical dept hs were f ou nd a t t hi s l ocation . The cri tical depth wi th t he l owest, 
water surface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
******************** ********************* ******************* *********************************** 

E.G . Elev (ft) • 1014.53 El emen t Le ft DB * c hannel • Right DB • 
* vel Head ( f t) 1. 55 * Wt . n-val . 0 . 032 0.032 

w.s . El ev ( f t) • 1012.98 *Reach Le n . ( ft ) 460 . 00 465 . 00 515. 00 
* Cri t IV . S. (ft) • 1010. 38 * Fl ow Area (sq ft ) 16 .70 *16585 . 98 
* E.G . s l ope (ft / ft ) *0. 002696 *Area (sq ft ) 16.70 *16585 . 98 
* Q Total (cfs) *166000 . 00 • Fl ow (cfs) 56. 31 *165943 . 70 
• Top width (ft) • 1962 . 23 *Top width (ft ) 8.00 * 1954 . 23 

ve l Tot a l (ft/ s) 10.00 • Avg. Ve l . (ft/ s) 3 . 37 10.01 
*Max Chl Dpt h ( f t) 12 . 78 * Hydr. Depth (ft ) 2. 09 8.49 

Conv . Tot a l (c f s) *3196970.0 * Co nv. (cfs) 1084.5 *3195886.0 
Le ngth wtd. ( ft ) 465.00 wetted Per . ( ft ) 10.10 * 1962. 16 

• Min Ch El ( f t) • 1000.20 Shear ( l b/ sq f t) 0. 28 1. 42 
• Al pha 1.00 * st r eam Power ( lb/ ft s) • 0.94 14 . 24 
* Frct n Loss ( ft ) 0 .93 * cum vol ume (ac re-ft ) • 1290. 21 *22745.42 34.97 
* c & E Loss ( ft ) 0 . 09 *cum SA (ac res) 210.60 • 2277.23 6 .81 
***** ********** *************** *** **** ** ***** *********** ******************* ******************* ** 

warni ng: 

Note : 

The e nergy l oss was great er t han 1. 0 f t (0 . 3 m) . be t ween t he c u rrent a nd p revi ous cross 
sect i on . Thi s may i ndi cat e t he need f or add i t i onal cross secti ons. 
Mul t ipl e c ri tical depths were fo un d at t his l ocati on . The cri ti cal dept h wi t h the l owes t , 
wat er s ur face was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descripti on: 207 . 53 

RS: 207 . 53 

Ri ght Cha nn e l Bank St at1 on I nterpol a ted 
St a t10n El evation Data num= 97 

St a El ev Sta El ev St a El ev s t a El ev St a El ev 
* * ** *** * * * * ***** * * * * * * * * * * * * * ******** * **** *** * * * * ************ * *************** *** 

16022.7 
16241.1 
16372.5 
16638. 5 

1011.1 1614 3. 3 
1012 . 7 162 66.4 
1014 . 1 16429 
1012 . 9 167 38 . 7 

1011 . 7 16215 . 8 
1013 . 7 16266 . 5 
1014 . 9 16432. 3 
1012. 6 16828 . 5 

1011. 5 16221. 1 
1014.9 16268 . 8 
1013.6 16526. 5 
1012.8 16854.4 

1014 .1 162 32 . 7 1013.9 
1013 . 2 16273 . 6 1014.2 

1013 16542 . 7 1012. 9 
1014. 1 16891.5 1014. 1 
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val i d, 

valid , 



• 

• 

• 

Dupl icateEffective 
16896 . 5 1014.8 17034 . 3 1011 . 1 17122 1009 . 6 17238.3 1009 . 7 17332.6 1009.9 
17423 . 9 1010 . 1 17511.1 1010 . 4 17604 . 5 1010.7 17620.2 1013 . 7 17629.7 1010.7 
17643.4 1009.3 17724 1010 17812 . 5 1010.1 17954 1010 18065.4 1010 . 1 
18155 . 9 1010. 1 18267 . 1 1010.5 18354.5 1010.5 18454.3 1011. 5 18527.2 1011.5 
18611 . 5 1010 18724.9 1010 18789.3 1010 . 5 18796.9 1011 . 3 18812 .1 1007.4 
18898.8 1008.9 18986.9 1010 18999. 5 1010.7 19027.1 1017. 5 19046. 3 1011.3 
19124. 1 1011. 5 1913 3. 7 1010.3 19137.2 1008 . 4 19148 .2 1008.1 19240 . 4 1009.9 
19257.7 1010. 8 19302.9 1009.2 19305. 5 1008 . 3 19314. 2 1008.5 19319 1010.3 
19329.6 1007 . 9 19386 . 1 1006.6 19502.9 1006.4 19603 . 8 1004.2 19684 .4 1002 . 8 
19763.2 1001.2 19791 999 . 1 19817.3 1000. 3 19986. 4 1000.3 20057 1000.3 
20190.1 1000.3 20256 . 8 1001. 2 20303.8 999.8 20452 . 2 999 . 9 20549 . 1 1000.2 
20636 . 9 1000.2 20732 . 4 1000 . 1 20823 1000.7 20885 . 5 1001. 5 20917 . 4 1004 . 8 
20933 . 9 1001.4 20947 1004 20965 1000.8 21002.6 1002 . 6 21159 . 7 1002 . 9 

211751003 . 865 21269.1 1009.8 21336 1012.1 21366.8 1015 . 8 21376 . 8 1013 . 2 
21407.7 1013 . 3 21446.9 1014.6 21511 . 1 1014 . 3 21572.1 1017 . 7 21609.7 1014 
21754.4 1013.1 21798 1013 .8 

Manning • s n val ues num= 
Sta n val Sta n val sta n val Sta n val Sta n val 

16022.7 .025 17620.2 .043 19124 . 1 .032 19502.9 . 032 21336 . 032 

Bank Sta: Left Right Lengths: Left Channel Ri ght Coeff Contr . Expan. 
19502.9 21175 231 227 201 .1 . 3 

Ineffective Fl ow num= 
Sta L Sta R Elev Permanent 

16022.7 19027.1 1015 F 
21175 21798 1015 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
*********************************************************************************************** . E.G. Elev (ft) . 1013.25 * El ement Left OB * c hannel . Right 08 * 
• vel Head (ft) 1. 16 * Wt . n-val . 0.032 0 . 032 
* w.s. El ev (ft) . 1012.09 * Reach Len. (ft) 231.00 227.00 201.00 

cr i t lv.s. (ft) * 1008 . 07 * Flow Area (sq ft) * 1538.28 *18159.09 . E.G. slope (ft/ft) •o .001487 • Area (sq ft) . 5537 . 93 *18159.09 570 . 70 
• Q Total (cfs) *166000 .00 • Flow (cfs) • 6641.27 *159358.70 . ~~\' ~~~~~ (ft) * 4480.19 * Top wi dth (ft) * 2647 . 44 * 1672. 10 160.66 

(ft/s ) 8.43 * Avg. vel . (ft/s) 4.32 8 . 78 
* Max chl Dpth (ft) 12.99 • Hydr. Depth (ft) 3. 35 10 . 86 
* Conv . Total (cfs) *4305239.0 * Conv . (cfs) *172242 . 4 *4132996.0 
* Length wtd . (ft) 227.08 wetted Per . (ft) 460 . 56 * 1673.42 
• Min ch El ( ft) 999.10 • shear (l b/sq ft) 0.31 1.01 
• Al pha 1. 05 * Stream Power ( l b/ft s) . 1. 34 8.84 
* Frctn LOSS (ft) 0 . 23 * cum volume (acre-ft) 6895.89 *2 1711 .64 * 1401.30 
* C & E LOSS (ft) 0 . 09 * Cum SA (acres) 1933.29 * 2253.43 661.87 
*********************************************************************************************** 
warni ng: Divided fl ow compu t ed for this cross-sect i on . 
warning : The cross-section end points had to be extended ve rti call y for t he comp uted water sur f ace. 
Note: Mul t i pl e cri tical depths were fou nd at this l ocation . The cri tical depth wit h t he l owest, val i d, 

water surface was used . 

CROSS SECTION OUTPUT Pro f i l e #PF#2 

• E.G. El ev (ft) 1013. 51 • El ement Left OB • Chann e l • Ri ght OB • 
* vel Head ( f t) 1.26 • Wt. n-val . 0 . 032 
• w. s. El ev (ft) * 1012 . 25 * Reach Len. (ft ) 231.00 227 . 00 201.00 
• cri t w. s. (ft) * 1007 . 97 * Fl ow Area (sq f t ) *18428 . 21 
• E.G. s l ope (ft/ft) *0 . 001553 * Area (sq f t ) *18428 . 21 
* Q Total (cfs) *166000.00 • Fl ow (cfs) *166000.00 
*To\' widt h (ft) • 1672. 10 • Top wi dth (ft) * 1672. 10 

ve Total (ft/s) 9.01 • AVg . vel . (ft/s) 9 . 01 
*Max chl Dpt h (ft) 13. 15 • Hydr. Dept h (ft) 11.02 

Co nv . Total (cfs) *4211741.0 * conv . (cfs) *4211741.0 
* Length wtd. (ft) 227 . 00 *wetted Per. (ft) * 1687.66 
* Min ch El (ft) 999.10 • shear ( l b/ sq ft) 1. 06 
• Al pha 1.00 • Stream Power ( l b/ft s) 9.54 
* Frctn Loss (ft) 0.23 cum vo l ume (acre-ft) • 1290. 12 *22558.54 34.97 

c & E Loss (ft) 0. 13 • cum SA (acres) 210.56 * 2257 . 87 6.81 
*********************************************************************************************** 
warning : The co nveyance rati o (upstream conveyance divi ded by downstream co nveyance) is l ess t ha n 

0.7 or greater t han 1 . 4. This may indicat e t he need for add i tional cross sections. 
Note: Mu l t i pl e critical dept hs were found at this l ocat i on. The cri t i cal depth wi th t he lowest, vali d, 

water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 207.49 

Desc ri pti on : 207 .49 - FEMA secti on R 
stat i on Elevation Data num= 55 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

162 10 1013.8 17338.3 1010 . 47 18388 . 3 1010.34 18888.3 
18988.3 1011 .5 19038.3 1012.3 19088 . 3 1013 . 2 19138.3 
19288. 3 1018.2 19388. 3 1020. 56 19455 1022.05 19465.2 
19468.2 1013.7 19522. 3 997 . 9 19560.3 997.3 19564.3 
19664.3 997 19760.3 996.4 19764 . 3 996 .4 19860.3 
19960 . 3 997 . 4 19964 . 3 997 . 4 20060 . 3 994.6 20064 . 3 
20164 . 3 995 . 5 20260.3 999.6 20264.3 999.6 20360 . 3 
20460 . 3 998 . 9 20464.3 998 . 9 20560.3 996.7 20564 . 3 
20664.3 997 . 9 20760.3 998 20764 . 3 998 20860.3 
20960 . 3 998 20964 . 3 998 21027 . 8 992 . 2 21056 . 5 
21059 . 5 1020.4 21080 1020 . 7 21115 1020 21280 

Man ning • s n val ues num= 
sta n val s t a n val Sta n val 

************************************************ 
162 10 .032 

Bank Sta: Left 

19455 

Right 

. 032 21059.4 . 032 

Lengths : Left Channe l Rig ht 

1010.64 18938 . 3 1011 
1014 . 3 19188.3 1015.6 
1020 . 4 19465. 3 1014.7 
997.3 19660.3 997 
999.5 19864. 3 999. 5 
994 . 6 20160 . 3 995 . 5 
998 . 5 20364 . 3 998. 5 
996 . 7 20660 . 3 997 . 9 
999.9 20864 . 3 999.9 

1014 . 7 21059.4 1014 . 7 
1016 21875 1013 . 8 

coeff con t r . Expan. 
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19465.3 21059.4 
Ineffective Flow num= 

Sta L Sta R El ev 
16210 19465.3 1020 

21059.4 21875 1020 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#l 

Dup 1 i cateEffecti ve 
50 54 35 .1 . 3 

**************** ************ ************ ** ********* ******** ******** ******* ** ******************* 
* E.G. El ev (ft) * 1012.92 • Element Left DB • Channel • Right OB * 
• vel Head (ft) 0.85 • Wt. n-val. 0.032 
* w. s. Elev (ft) • 1012.07 • Reach Len. (ft) 0 . 10 0 . 10 0.10 
• Crit w. s . (ft) • 1004 . 75 • Flow Area ( sq ft) *22425.83 
• E.G. slope (ft/ ft) *0.000745 • Area ( s q ft ) * 3088 . 62 *22425 . 83 
* Q Total (cfs) *166000.00 * Flow ( cfs) *166000 . 00 
* Top width (ft) * 3807.67 * Top width (ft) * 2228.30 * 1579 . 37 

ve l Total (ft/s) 7.40 * Avg. vel . (ft/s) 7.40 
* Max Chl Dpth (ft) 19.87 * Hydr. Depth (ft) 14.20 
• conv. Total ( cfs) *6081966 . 0 • Con v. ( cf s) *6081966.0 
* Length wtd. ( ft) 0.10 * wetted Pe r . (ft) • 1588.81 
• Minch El ( ft) 992.20 • Shear (lb/ sq ft) 0.66 
* Alpha 1.00 • Stream Power (lb/ ft s ) 4 .86 
* Frctn Los s (ft) 0.00 Cum volume (acre-ft) * 6873.02 *2160 5 .90 * 1399.98 
° C & E LOSS (ft) 0.01 Cum SA (acres) * 1920. 36 * 2244.96 661.50 
**** ******************************************************************************************* 

wa rning: oi vided f l ow computed for thi s cross- s ection . 
Note: Multiple crit ical depth s were found a t this location. The critical depth with th e lowest, va lid , 

energy was us ed. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*************1:************************** * *******'k************** * ********************* 'f:* ******** 
• E.G . Elev (ft) * 1013.15 * Element Left OB * Cha nnel Right OB • 
• vel Head (ft) 0.82 * Wt . n- val. 0 . 032 
* w.s . Elev (ft ) • 1012.33 • Reach Len. (ft) 0.10 0 . 10 0.10 
• crit w.s. (ft) * 1004.75 * Flow Area (sq ft) *22830.88 
* E. G. s l ope (ft/ft) *0 . 000702 * Area (sq ft) *22830 . 88 
* Q Total (cfs) *166000 . 00 • Flow (cfs) *166000.00 
*Top Width ( ft) * 1579 . 37 * Top Width ( ft) * 1579 . 37 

ve l Total ( ft / s) 7.2 7 • Avg. vel. ( ft / s) 7.27 
• Max chl Dpth ( ft) 20.13 • Hydr. Depth (ft) 14.46 
• conv. Total (cfs) *6264807.0 * conv . ( cfs ) *6264 807.0 
• Length wtd . ( ft) 0.10 • wetted Per . (ft) • 1589.33 
• Min ch El (ft) 992.20 shear (1 b/ sq ft) 0. 63 
• A 1 pha 1. 00 • Stream Powe r (1 b/ ft s) * 4 . 58 
• Frctn Lo s s (ft) * cum volume (acre - ft) * 1290.12 *22451.03 34.97 
* C & E LOS S (ft) * Cum SA (ac res) 210 . 56 * 2249. 40 6 . 81 
*********************'k*************** *-1:: *******1<****** ********** ******************************** 

Note: Multi p 1 e cri ti ca 1 depth s were found a t this 1 ocati on. The cri ti ca 1 depth with the 1 owest, va 1 i d, 
energy was used . 

BRIDGE 

RIVER: 1 
REACH: 1 

INPUT 

RS: 207.485 

Description: 51st Avenue Bridge 
Distance from upstream xs ~ . 1 
Deck/ Roadway width 50 . 71 
weir coefficient 2 . 6 
Upstream Deck/ Roadway Coordi nates 

num= 28 
sta Hi cord Lo co rd Sta Hi Cord Lo Cord 

17338.3 1010.47 1010.47 18388.3 1010.34 1010.34 
18938.3 1011 1011 18988.3 1011. 5 1011 . 5 
19088.3 1013.2 1013 . 2 19138.3 1014 . 3 1014. 3 
19288.3 1018.2 1018.2 19388.3 1020.56 1020 . 56 
19560.3 1023.4 1017 . 77 19660.3 1025 . 18 1019.47 
19860.3 1027.68 1022 19960.3 1028.58 1022.87 
20160.3 1029.68 1023.99 20260 . 3 1029.78 1024.09 
20460.3 1029.28 1023.59 20560.3 1028.68 102 3.01 
20760. 3 1026 . 68 1021 20860.3 1025.41 1019.67 
21059 . 4 1020.6 1014.92 

Upstream Bridge Cross section Data 
Station El evation Data num~ 55 

Sta Elev sta Elev sta Elev 

16210 1013.8 17338.3 1010.47 18388.3 1010 . 34 
18988.3 1011.5 19038.3 1012 . 3 19088.3 1013.2 
19288.3 1018.2 19388. 3 1020. 56 19455 1022 . 05 
19468.2 1013 . 7 19522.3 997.9 19560.3 997 . 3 
19664.3 997 19760 . 3 996.4 19764. 3 996.4 
19960.3 997 . 4 19964.3 997 . 4 20060 . 3 994.6 
20164.3 995.5 20260.3 999 . 6 20264.3 999.6 
20460.3 998 . 9 20464 . 3 998 . 9 20560 . 3 996.7 
20664.3 997 . 9 20760 . 3 998 20764.3 998 
20960.3 998 20964 . 3 998 21027.8 992.2 
21059 . 5 1020 . 4 21080 1020.7 21115 1020 

Manning's n val ues num= 3 
sta n val Sta n val sta n val 

********* *************************************** 
16210 .032 19455 .032 21059 . 4 .032 

Bank Sta : Left Right Coeff Cant r. Expan . 
19465 . 3 21059 . 4 . 1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 
16210 19465 . 3 1020 F 

21059 . 4 21875 1020 F 

Downst ream Deck/Roadway coord i nates 

Sta Hi Cord Lo Cord 

18888 . 3 1010.64 1010.64 
19038 .3 1012 . 3 1012 .3 
19188 . 3 1015 . 6 1015.6 

19445 1022 . 05 1020.2 
19760.3 1026 . 58 1020.87 
20060.3 1029 . 28 1023. 59 
20360.3 1029 . 68 1024 
20660.3 1027 . 88 1022.21 
20960.3 1023 . 68 1018.03 

sta Elev Sta Elev 

18888. 3 1010.64 18938.3 1011 
19138.3 1014.3 19188 .3 1015 . 6 
19465.2 1020.4 19465.3 1014.7 
19564 .3 997.3 19660.3 997 
19860.3 999.5 19864.3 999.5 
20064.3 994.6 20160.3 995 . 5 
20360.3 998.5 20364.3 998.5 
20564 .3 996.7 20660 . 3 997 . 9 
20860.3 999.9 20864.3 999 . 9 
21056.5 1014 . 7 21059 . 4 1014.7 

21280 1016 21875 1013.8 
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Dup l i cateEffecti ve 
num= 28 
Sta Hi cord Lo cord sta Hi Cord Lo Cord Sta Hi cord Lo cord 

** *********** ************************************************ ****** ***** 
17338.3 1010.47 1010.47 18388 . 3 1010.34 1010.34 18888 .3 1010.64 1010 . 64 
18938.3 1011 1011 18988. 3 1011.5 1011. 5 19038 . 3 1012 . 3 1012.3 
19088.3 1013.2 1013 .2 19138. 3 1014. 3 1014.3 19188.3 1015.6 1015. 6 
19288.3 1018. 2 1018.2 19388 . 3 1020. 56 1020. 56 19445 1022 .05 1020.2 
19560.3 102 3. 4 1017 . 77 19660. 3 102 5.18 1019.47 19760 . 3 1026 . 58 1020.87 
19860.3 1027.68 1022 19960 . 3 1028.58 1022 . 87 20060.3 1029.28 1023.59 
20160 . 3 1029.68 1023.99 20260 . 3 1029.78 1024 . 09 20360.3 1029.68 1024 
20460. 3 1029. 28 102 3. 59 20560 . 3 1028. 68 1023 . 01 20660. 3 1027.88 1022.21 
20760.3 1026 . 68 1021 20860. 3 1025.41 1019. 67 20960. 3 1023.68 1018.03 
21059.4 1020.6 1014 .92 

Downstream Bridge cross Sect ion Data 
Station Elevation Data num= 55 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
*****1>:*******"******** ***** ***************** *********** 1<***11:************1:******** 

162 10 1013 . 8 17338.3 1010 . 47 18388 . 3 
18988.3 1011. 5 19038 . 3 1012 . 3 19088. 3 
19288.3 1018.2 19388 . 3 1020.56 19455 
19468 . 2 1013.7 19522 . 3 997.9 19560 . 3 
19664.3 997 19760 . 3 996 . 4 19764 . 3 
19960 . 3 997.4 19964.3 997.4 20060.3 
20164.3 995.5 20260.3 999.6 20264 . 3 
20460.3 998.9 20464.3 998.9 20560.3 
20664.3 997 . 9 20760.3 998 20764.3 
20960.3 998 20964.3 998 21027.8 
21059. 5 1020.4 21080 1020.7 21115 

Man ni ng' s n values num= 
St:a n v a l St:a n v a l 

* * * * * * * ************** ******* * * * * 
16210 .032 21059.4 

sank sti~4~~:j 2 1~~~ ~ ~ 
Ineffecti ve Fl ow num= 

Sta L Sta R El ev 
16210 19465 . 3 1020 

21059.4 21875 1020 

.032 

coeff contr. 
. 1 

Permanent 
F 
F 

1010 . 34 18888.3 
1013.2 19138 . 3 

1022 . 05 19465.2 
997.3 19564.3 
996.4 19860.3 
994 . 6 20064.3 
999.6 20360 . 3 
996.7 20564 . 3 

998 20860 . 3 
992.2 21056 . 5 

1020 

Ex pan . 
. 3 

21280 

1010 . 64 18938. 3 1011 
1014.3 19188.3 1015.6 
1020 . 4 19465 . 3 1014.7 

997 . 3 19660 . 3 997 
999.5 19864.3 999 . 5 
994.6 20160 . 3 995 . 5 
998.5 20364.3 998 . 5 
996.7 20660.3 997 . 9 
999. 9 20864 . 3 999.9 

1014.7 210 59.4 1014. 7 
1016 21875 1013.8 

Upstream Embankment s i de s l ope 
Downstream Embankment s i de s l ope 
Max i mum all owable submergence for weir 
El evation at whi ch we i r flow begins 
Energy head used in spi ll way design 
Spill way hei ght used in design 

horiz . to 1.0 verti cal 
horiz. to 1.0 verti cal 

We1 r cr es t shape 

Number of Piers 15 

Pi er Data 
Pi er St ati on Upstream= 19562 . 3 
upstream num= 2 

width El ev Wi dth Elev 
******** * * ***** * ***** ***** * ***** 

997. 3 4 1017 . 8 
Downstream num= 2 

width El ev width El ev 
*** *************** * ** ****** ** * * * 

997.3 4 1017.8 

Pier Data 
Pier Station Upstream= 19662.3 
Upstream num= 2 

wi dth El ev Width El ev 
******** *** *** * * ***** *** 11:1t * ***** 

997 4 1019 . 54 
Downstream num= 2 

widt h El ev width El ev 
*** ** ************ * * * * ****** * **** 

997 4 1019 . 54 

Pier Data 
Pi er Station Upstream= 19762 . 3 
Upstream num= 2 

wi dth El ev width El ev 
* * ****** * * *** ** ****** **** ** ***** 

4 996 . 4 4 1020 . 94 
Downstream num= 2 

width El ev width El ev 
**************** * *** * ****** ***** 

996 . 4 4 1020.94 

Pier Data 
Pi er St ation Upstream= 19862.3 
Upstream num~ 2 

widt h El ev wi dth El ev 
** ** ** ** *** * ********* *** * * * * **** 

999.5 4 1022 
Downstream num= 

width El ev width El ev 
********* ***** ** **** ***** ** ***** 

4 999.5 1022 

Pier Data 
Pier station upstream= 19962.3 
Upstream num= 2 

wi dth El ev width El ev 
******* ******************* ** **** 

997 . 4 4 1022 . 9 
Downstream num= 2 

width El ev wi dth El ev 
******** ***** ** * **** ******* ***** 

997 . 4 1022 . 9 

flow . 95 
1010 . 34 

Broad crested 

Downstream= 19562.3 

Downstream= 19662.3 

Downstream= 19762.3 

Downstream= 19862.3 

Downstream= 19962 .3 
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DuplicateEffective 

Pier Data 
Pier Station upstream= 20062 . 3 Downstream= 20062.3 
Upstream num= 2 

widt h El ev wi dth El ev 
************** ****************** 

994.6 1023 . 6 
Downstream num= 2 

wi dth El ev width El ev 
************ ******************** 

4 994.6 1023.6 

Pier Data 
Pier Stati on Upstream= 20162.3 Down s tream= 20162.3 
Up stream num= 2 

wi dth El ev width El ev 
****** * * ** **** * * ** * * * * ***** ** * * * 

995.5 4 1024 
Downstream num= 

wi dth El ev width El ev 
******* * '~<** * *** * * * * * * **** ** ** * * * 

995.5 4 1024 

Pier Data 
Pier Station Upstream= 20262.3 Downstream= 20262. 3 
Up stream num= 2 

wi dt h El ev wi dt h El ev 
*************** ****** *********** 

4 999.6 4 1024.1 
Downstream num= 2 

wi dth El ev wi dt h El ev 
********************** ********** 

4 999.6 1024. 1 

Pier Data 
Pier Station Upstream= 20362.3 Downstream= 20362.3 
Upstream num= 2 

wi dth El ev width El ev 
******************************** 

4 998 . 5 1024 
Downst r eam num= 

wi dth El ev width El ev 
********************** ********** 

998.5 4 1024 

Pier Data 
P1er Station Upstream= 20462.3 
Upstream num= 2 

widt h El ev widt h El ev 

Downstream= 20462 . 3 

*************** ****** ******* **** 
998.9 4 1023 . 6 

Downstream num= 2 
width El ev wi dth El ev 

***** ******* ** * * ***** * * * * * * * * * * * 
998.9 4 1023.6 

Pier Data 
Pier Stati on Ups t ream= 20562. 3 Downstream= 20562 . 3 
Up s t r eam num= 2 

wi dth El ev width El ev 
* * -1:** *** * * '~<* * *** * * * ** ****** **** * 

996.7 1023 
Downstream num= 

width El ev width El ev 
* * * * ** ** * * ******** * * * * ***** ***** 

4 996.7 1023 

Pi er Data 
Pier Stat i on Upstream= 20662 . 3 Downstream= 20662.3 
upstream num= 2 

wi dt h El ev wi dth El ev 
******************* ************* 

4 997.9 1022 . 2 
Down stream num= 2 

width El ev width El ev 
* ** * * * **** * * * * ***** ***1:: * ** * ***** 

997.9 1022 . 2 

Pier Data 
Pier Station Upstream= 20762 . 3 
Upstream num= 2 

width El ev width El ev 

Down s tream= 20762.3 

**1::*** ** * ****** * ***** * *** * * ** * * * 
998 4 1021 

Downstream num= 
width El ev width El ev 

* * * * **** * * ****** * * * * * * ***** ***** 
4 998 1021 

Pier Data 
Pier stat i on Ups t ream= 20862. 3 Downstream= 20862 . 3 
upstream num= 2 

widt h El ev wi dth El ev 
** * * * * ** *** * * * ****** * * * * ** * * **** 

4 999 . 9 4 1019.7 
Downstream num= 2 

width El ev wi dth El ev 
************ *** ** **** * * * * * * * * * * * 

999 . 9 4 1019.7 

Pier Data 
Pier Station Upstream= 20962.3 
Upstream num= 2 

width El ev width El ev 

Downstream= 20962.3 

* ** * * * **** * * * * ****** * * ** '~< ** ***** 
4 998 1018 
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Downstream num= 
width El ev width El ev 

********************* * ***** * * * * * 
4 998 4 1018 

Number of Bridge coefficient sets 

LOW Flow Meth ods and Dat a 
Energy 
Momentum cd 
Yarnell KVal 

Selected Low Fl ow Met hods = Hi ghest 

Hi gh Fl OW Method 
Press ure and weir f l ow 

Submerged Inlet Cd 

1 

1.2 
1. 05 

Ene r gy Answer 

submerged Inlet + outlet cd . 8 
Max LOW Cord 

Additi onal Bridge Parameters 

oup l i cateEffecti ve 

Add Friction component to Momentum 
Add weight component to Momentum 
cl ass B flow criti cal depth computations use criti cal depth 

ins i de the bridge a t the ups tream end 
Criteria to check for pressure flow= Up s tream energy g r ade line 

BRIDGE OUTPUT Profile #PF#1 
***************************************************** ******************************** ******** 
* E.G. US. (ft) 1012 . 92 * El ement *Inside BR US *I ns i de BR OS * 
* W.S. US. (ft) 1012.07 * E.G. El ev (ft) 1012 . 91 1012.86 
• Q Total (cfs) 166000 . 00 • w.s . Elev (ft ) 1011.98 1011 . 92 
* Q Bridg e (cfs ) 166000.00 * crit w . s. (ft) 1004 . 93 1004.93 

Q weir (cfs) * Max Ch l Dpth (ft) 19.78 19 . 71 
• weir Sta Lft (ft) • vel Total (ft/ s) 7.75 7.78 
• weir Sta Rgt (ft) • Flow Area (sq f t) 21426. 50 21324.26 
• wei r submerg Froude # chl 0.36 0.37 
• weir Max oepth (ft) • speci f Force (cu ft) 194745.90 193498 . 40 
• Min El weir Flow (ft) 1014 .71 • Hydr Depth (ft) 14. 11 14.04 
* Min El Prs (ft) 1024 . 09 * W.P . Total (ft) 1957 . 41 1955.04 
• Delta EG (ft) 0 . 09 • Conv . Total (cfs) 4905047 . 0 4870028.0 
• Delta ws (ft) 0 . 11 • Top width (ft) 1518.95 1518.64 
• BR open Area (sq ft) 35958 . 82 • Frctn Loss (ft ) 0.06 0.00 

BR Open Vel (ft/ s) 7.78 * C & E LOSS ( ft ) 0 .00 0.02 
• coef of Q • shear Total ( lb/ sq ft) • 0. 78 0. 79 
* Br sel Method *Energy on l y • Power Total ( lb/ ft s) • 6 . 06 * 6.16 • 
*********************** ****************************** ************1d•*** *** **""****** *** **** **** 

Note: Momentum answer is not valid if the water surface i s above the low chord or if the re i s weir 
flow. The momentum a nswer has been disregarded. 

Note: Mu l tiple critical depths were found at th1s l ocation. The critical depth with the l owest, vali d, 
energy was used. 

depths were f ound at this l ocati on. The criti cal depth with lowest, vali d , Note: Mult1pl e critical the 
ene rgy was used . 

BRIDGE OUTPUT Profile #PF#2 
************************ ***************1t********** ****************** ******"'*** ********* ****** 
* E.G. US . (ft) 1013.15 * El ement *Inside BR US *Ins i de BR DS * 
* W.S . US . (ft ) 1012.33 * E.G. El ev (ft ) 1013 . 11 * 1013.06 
• Q Tot al (cfs) 166000.00 • w. s. El ev (ft ) 1012.21 1012.15 
* Q Bridge (cfs) 166000.00 • crit w.s . (ft) 1004.93 1004.93 
• Q wei r (cfs) • Max chl Dpth (ft) 20.01 19.95 
• weir sta Lft (ft ) • vel Total ( ft / s) 7. 62 7. 66 
• weir Sta Rgt (ft) • Flow Area (sq ft) 21773.59 21676 . 71 
• weir s ubmerg Froude # chl 0.35 0 . 36 
* wei r Max Depth (ft) • Specif Force (cu ft ) 199043.80 197835.10 
* Min El weir Flow ( ft ) 1020 . 81 • Hydr Depth ( ft ) 14.33 14 .2 7 
* Min El Prs (ft ) 1024.09 * W.P. Total (ft) 1964.73 1962.26 
• Delta EG (ft) 0 . 10 • conv. Total (c f s) 5025672.0 4992637.0 
• Delta ws (ft ) 0.11 * Top wi dt h (ft) 1519 . 37 1518.87 
• BR Open Area (sq ft) 35895 . 22 • Frctn Loss ( ft ) 

BR Open Vel (ft /S) 7. 66 * C & E LOSS ( ft ) 
• coef of Q • Shear Total ( lb/ sq ft) • 0. 75 0. 76 
• Br Se l Method • Momentum • Power Total ( lb/ ft s ) • 5 . 75 • 5.84 • 
******* ************************************************************************** **** ***** *** 

Note: Multipl e critical depths were found at this l ocation. The criti cal depth with the l owes t, vali d, 
energy was used. 
Mult1ple critical depths were found a t this l ocation. The criti cal depth with the l owest, val i d, 
energy was used . 

Note: 

CROSS SECTION 

RIVER: 
REACH: RS: 207 . 48 

INPUT 
Descripti on : 207.48 
Stati on Elevation Data num= 55 

St a El ev Sta El ev St a El ev Sta El ev Sta El ev 
******** **** ***************************** ************** ** *********************** 

16210 1013.8 17338 .3 1010.47 18388 . 3 1010 .34 18888.3 1010 .64 18938.3 1011 
18988 . 3 1011 .5 19038.3 1012. 3 19088.3 1013 . 2 19138 . 3 1014. 3 19188. 3 1015.6 
19288 . 3 1018.2 19388.3 1020. 56 19455 1022.05 19465.2 1020 .4 19465 . 3 1014 .7 
19468.2 1013.7 19522 . 3 997 . 9 19 560 . 3 997.3 19 564 . 3 997 . 3 19660.3 997 
19664.3 997 19760 .3 996.4 19764.3 996.4 19860.3 999.5 19864.3 999.5 
19960.3 997 . 4 19964.3 997.4 20060.3 994 . 6 20064.3 994.6 20160.3 995.5 
20164.3 995.5 20260.3 999 . 6 20264.3 999 . 6 20360 . 3 998. 5 20364 . 3 998 . 5 
20460.3 998. 9 20464 . 3 998 . 9 20560 . 3 996 . 7 20564 . 3 996 . 7 20660 . 3 997 . 9 
20664.3 997.9 20760 . 3 998 20764 . 3 998 20860.3 999.9 20864 . 3 999 . 9 
20960 . 3 998 20964 . 3 998 21027.8 992 . 2 21056 . 5 1014 . 7 21059.4 1014 .7 
21059.5 1020.4 21080 1020.7 21115 1020 21280 1016 21875 1013.8 

Manning's n values num= 
sta n val s t a n val 

* * * * * * * ******************* * ***** 
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16210 .03 2 210 59.4 

Bank sta: Left Right 
19465. 3 210 59.4 

I neffecti ve Flow num= 
Sta L Sta R Elev 
162 10 19465.3 1020 

210 59.4 21875 1020 

.032 

Length s: Left channel 
25 1 245.54 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Right 
316 

Dupli cateEffective 

coeff contr. 
. 1 

Expan. 
. 3 

*********************************************************************************************** 
* E. G. Elev ( ft) 1012 . 83 * El ement Left OB * c han ne l • Ri ght OB * 

ve l Head (ft) 0.86 * Wt . n-val . 0.032 
• w. s. Elev (ft ) * 1011 . 97 * Reach Len . ( ft ) 251.00 245.54 316 . 00 
* crit w.s. (ft) • 1004.75 * Flow Area (sq ft ) *222 59 . 18 

E.G. s l ope (ft/ft) *0.000763 *Area (sq ft ) * 2855.70 *222 59 . 18 
Q Total (cfs) *166000.00 * Flow (cfs) * *166000 .00 
Top width (ft) * 3764 .82 *Top width (ft) * 2185.95 * 1578 . 88 
vel Total (ft/s) 7.46 * Avg . Ve l . (ft/s) 7.46 

*Max chl Dpth (ft) 19 . 77 * Hydr. Depth (ft) 14.10 
* conv . Tot a l (c f s) *6008209 . 0 * Conv. (cfs) *6008209.0 
* Length Wt d. ( ft ) 245.54 *Wetted Per. (ft) * 1588.27 
* Min c h El ( ft ) 992.20 * s hear ( 1 b/sq ft) 0. 67 

Alpha 1.00 *Stream Power ( lb/ ft s) • 4.98 
* Frctn Loss ( f t) 0.29 c um vo lume (acre-ft) * 6872.91 *21579.37 * 1399.98 

c & E Loss ( ft ) 0. 06 c um SA (acres) * 1920.28 * 2243.08 661. 50 
*********************************************************************************************** 

warning : 
war ning : 

Divided flow comp uted for thi s cross-section. 
The velocity head has c ha nged by more than 0.5 ft (0.15 m). Thi s may indicate the need for 
additi onal cross section s . 

war ning : The conveyance rat io ( up s t ream co nveyance divi ded by downstream conveyance) i s 1 ess than 
0.7 o r greater than 1. 4. This may indicate th e need for add iti onal cross secti ons. 
Multipl e criti cal depth s were foun d at thi s location. The criti cal depth wi t h the l owest, valid, 
energy was used . 

Note: 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 

E.G. El ev (ft) * 1013 . 05 * Element Left OB * chan ne 1 * Ri ght OB * 
*vel Head ( ft ) 0 . 83 l<t. n-val. 0.032 
• w.s. Elev (ft) * 1012 . 22 *Reach Len . (ft) 251.00 245.54 316.00 

Crit w.s. (ft) * 1004 . 75 *Flow Area (sq ft ) *22660. 16 
E.G. s l ope (ft/ft ) *0.000720 *A rea (sq ft) *22660 .16 
Q Total (cfs) *166000 . 00 * Flow (cfs) *166000.00 
Top width (ft) * 15 78 . 87 *Top width ( ft ) * 15 78 . 87 
ve l Tota l (ft /s) 7 . 33 • Avg. vel . ( ft /s) 7 .33 
Max chl Dpth ( ft ) 20 .02 * Hydr. Depth ( ft ) 14 .3 5 
conv. Total (cfs) *6188367.0 * Conv. (cfs) *6188367.0 

* Le ngth wtd . (ft) 245 .54 * l<etted Per . ( ft ) * 1588 . 77 
Min Ch El (ft) 992.20 * Shear ( 1 b/sq ft ) 0. 64 
Alpha 1.00 Stre am Power (lb/ft s) 4 .69 

* Frctn Loss (ft) 0.27 Cum volume (ac re-ft) * 1290 . 12 *22424. 07 34.97 
* C & E LOSS (ft) 0.06 Cum SA (acres) 210 . 56 * 2247.51 6 . 81 
*********************************************************************************************** 

warn ing: 

war nin g: 

The velocity head has changed by more than 0.5 ft (0. 15 m). Thi s may indicate the need for 
add iti onal cross sections. 
The conveyance ratio ( upstream conveyance di vided by downstream conveyance) i s less than 
0.7 or greater th a n 1.4. Thi s may indicate the need for add itiona l cross section s . 
Multiple criti cal depth s were foun d at this locat ion . The criti cal depth wi t h the l owest, vali d, 
energy was used. 

Note: 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 207.43 

RS: 207.43 

Left a nd Right Channel Bank St ation s I nt erpol ated 
Stat ion Elevation Data n um= 79 

Sta El ev Sta El ev Sta El ev St a El ev Sta El ev 
******************************************************************************** 

16001 1012 .1 16131.4 
16462.7 1013 16534.7 
16903.6 1009.9 17000. 5 
17254.7 1009.5 17423 . 7 
17670 . 8 1009.4 17760 . 3 
17997 . 8 1016. 3 1804 5 . 8 
1815 3.8 1012 .3 18156.2 
18908 . 3 1012 19012 
1914 7 . 4 1018.1 1915 3. 2 
19253 .3 1010 .962 19268 . 1 
19660. 1 999.2 19729.8 
20241 . 9 1000. 1 20361 . 6 
20689 . 8 1003 . 1 20747 . 1 

209401001 . 503 20940.1 
21244.1 1013 21380.1 
21751.5 1014.2 21777.8 

1012.2 16228. 7 
1009.5 16622 
1009. 7 17064 . 3 
1009. 1 17535 
1009.7 17874 . 6 
1011 . 1 18059.4 

1012 18391. 4 
1011 . 9 19027. 1 
1017 . 8 19176 .4 

1006 19370 . 6 
999 19896.9 

1000 .3 20453.3 
1003 20818 

1001.5 20958.5 
1013.7 21490.2 
1011 .3 21912. 6 

1013 . 1 16320 . 3 
1009 .9 16771.3 
1009. 5 17157 . 6 
1009.1 17611. 5 
1010 . 1 17964.8 
1010 . 8 18090.3 
1012. 4 18596 . 1 
1014 . 5 19083 . 8 
1012.1 19237 . 2 
1006 . 3 19448. 3 

999 .1 20054.8 
1000 . 3 20539.4 

999 . 4 20892 
1009 .2 21053.7 
1010 .1 21618.6 
1011. 5 21985 

1013. 5 16407. 2 
1010 . 1 16811. 7 
1009 . 6 17168 

1010 17646. 2 
1011. 6 17984 . 9 
1019.1 18104. 6 
1016.3 18654. 3 
1014 .7 19094.4 
1010. 4 19250.8 

1005 19 562.2 
999.2 20143 . 1 
999.9 20632 .9 

1000. 8 20911 . 4 
1010.9 21146.5 

1011 21 731 
1012 . 4 

1012.9 
1010.1 
1009 . 6 
1011.6 

1012 
1011.8 
1014 . 9 
1012.4 
1011.8 
1000.2 

999.3 
1001.1 
1002.3 
1011 .2 
1013.6 

Manning ' s n values num= 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

**** * * **** * * * * * **** * * *** * *************of;:***************************************** 
16001 .025 17611. .043 19012 .032 19250 . 8 .032 210 53 .7 .032 

Bank Sta: Left Right Len gths : Left channel Right coeff contr. Expan. 
192 53.3 20940 450 471 575 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 
16001 19250.8 1015 F 
20940 21985 1015 F 

CROSS SECTION OUTPUT Profi 1 e #P F#1 
**************************************of;:******************************************************** 
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• 

DuplicateEffective 
* E.G . El ev (ft) • 1012 . 48 * Element • Left OB * channe 1 * Right DB * 
* vel Head (ft) 1.49 * Wt. n-val. 0 . 000 0.032 
* w.s . El ev (ft) . 1010 . 99 • Reach Len. (ft) 450.00 471.00 575 . 00 
* crit w.s . (ft) • 1007 . 63 * Flow Area (sq ft) 0.00 *16943 . 05 
• E.G. s l ope (ft/ ft) *0 . 002056 * Area (sq ft) • 1799.98 *16943. OS 263.09 
• Q Total (cfs) *166000.00 • Flow (cfs) 0.00 *166000 . 00 . ~~~ *~~~~ (ft) • 3420 . 35 * Top Width (ft) * 1439.55 * 1686.70 294.10 

(ft/s) 9.80 * Avg . vel . (ft/s) 0.11 9 . 80 
* Max ch 1 Dpth ( ft) 11 . 99 * Hyd r . Depth ( ft) 0.01 10.05 
* conv. Total (cfs) *3661078 . 0 * Conv. (cfs) 0.0 *3661078 . 0 
* Length wtd. (ft) 471.00 • Wetted Per . (ft) 0 . 08 * 1687 . 85 
* Min Ch El (ft) 999.00 • s hear (1 b/ sq ft) 1. 29 
* Alpha 1.00 * s tream Power (1 b/ ft s) * 12.62 
* Frctn LOSS (ft) 1.09 * cum val ume (acre-ft) • 6859 . 50 *21468.88 • 1399.02 
* C & E LOSS (ft) 0 . 03 * cum SA (acres) * 1909.83 * 2233.87 660. 43 
********* ***** ******* ******************************** ****************** *********** ************* 

wa rning: 
Warning: 

Note: 

Divided flow computed for thi s cross-s ection. 
The energy loss wa s greate r th an 1.0 ft (0 . 3 m). between the current and previous cross 
section . Thi s may indicate the need fo r additional cross sections. 
Multiple critical depth s were found a t this location . The critical depth with the lowe s t, 
water surface was us ed. 

CROSS SECTION OUTPUT Profile #PF#2 
************** *******-1:*****************1r******1<****** -f< *********************** ****************** 
* E.G. Elev (ft) * 1012.73 * Element * Left OB * Channel * Right OB * 
• vel Head (ft) 1.39 • wt. n-va l . 0.032 0.032 
• w.s . Elev (ft) * 1011.34 * Rea ch Len. (ft) 450.00 471.00 575.00 
• crit w. s. (ft) • 1007 . 63 * Flow Area (sq ft) 0.03 *17535.21 
• E. G. slope (ft/ft) *0.001848 * Ar ea (sq ft) 0 . 03 *17535.21 
• Q Total (cfs) *166000.00 * Flow (cfs) 0.01 *166000.00 
• Tvoe\' wT

0
idttahl (Cfftt/)s) * 1686. 77 * Top width Cft) 0.07 • 1686.70 

9 . 47 * Avg. vel . ( ft/s) 0.31 * 9.47 
* Max Chl Dpth (ft) 12.34 * Hydr. Depth (ft) 0.36 10.40 
* Conv . Total (cfs) *3861824.0 • Conv. (cfs) 0.2 *3861824.0 
* Length wtd. (ft) 471.00 * Wetted Pe r . (ft) 0.43 * 1697.68 
• Min ch El (ft) 999.00 • s hea r (1 b/sq ft) 0. 01 1.19 
• Alpha 1.00 * Stream Power (lb/ ft s) * 0.00 11.28 
* Frctn Lo s s (ft) 0.94 *cum volume (acre-ft) • 1290 . 12 *22310.78 34 . 97 
* C & E LO SS (ft) 0.02 * Cum SA (acres) 210.56 * 2238.31 6.81 
***** * **R*R****************"'******************'~<*********** * ** * *** * **** * *** * *********** ********* 

valid , 

Note: Multiple critical depths were found at this l ocati on. The critical depth with the lowest, valid , 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 207. 34 

RS: 207.34 

Left and Right channe 1 Bank Stat i ons Inte rpo 1 a ted 
Station Elevati on Data num= 65 

sta El ev sta El ev sta El ev Sta El ev Sta El ev 
**********R********************************* ************************** **** ****** 

16035.2 1011.8 16177.7 1012.1 16280.1 1013 16403 . 9 1013 . 3 16481.2 1012 
16521.9 1009 . 6 16702 . 7 1009 . 6 16804. 9 1009 . 5 16839 . 4 1009.4 16942.2 1010.3 
16976 . 4 1010 . 3 17093 . 8 1008.9 17125.8 1008.8 17242 . 3 1008 . 6 17266.9 1008 . 4 
17385.6 1008.6 17409.9 1008.6 17524 1008.8 17624. 3 1009.1 17632.4 1009 . 2 
17642.3 1011.1 17673.2 1011 . 4 17693 . 3 1008.6 17801.9 1009 17911. 5 1008.1 

17944 1007 . 7 17970.8 1008 . 9 18420 . 5 1010. 8 18468.8 1010.2 18518.8 1009.3 
19089.4 1009.3 19158.1 1010.6 19180 . 5 1009 . 1 19194.8 1003 .1 19196.9 1003.1 
19214.8 1010.1 19221.2 1005.7 19228.6 1002.1 192301001.961 19238.7 1001.1 

19249 1002 . 5 19288 . 5 997 19326.4 
19404 . 7 999 19437.8 1000 . 9 19593.3 
19946.7 998.7 20191.8 998 . 9 20302.5 
20521.3 998 . 7 2063 1. 1 998 . 6 20696.7 

20798.761009.5 11 20824.2 1010.6 20847.7 

Manning • s n va 1 ues num= 
sta n val Sta n val 

5 
Sta 

16035.2 .025 17693.3 .043 19196 . 9 

Bank Sta: Left Right Lengths: Left 
1923020798.76 370 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

16035 . 2 19230 1013 F 

CROSS SECTION OUTPUT Profi 1 e #PF#l 

995.9 19381 999 . 5 19392 . 5 1002.2 
1002.4 19706 . 7 1001.8 19842 1000.3 
998.8 20382.5 998 . 4 20416 . 2 996.5 
998 . 2 20735.2 1000.8 20761.1 1007 . 9 

1013.3 20977 1014 . 8 20997 1014.1 

n va l sta n val sta n val 

. 032 19214.8 .032 20847.7 .032 

Channel Right coeff contr . Expan. 
393.75 530 . 1 . 3 

****************** *********** *** ***** ** ************ ******************************************** 
* E.G. Elev (ft) * 1011.35 * Element Left OB * Channel * Right OB * 
• vel Head (ft) 1.84 • wt . n-val . 0.032 
* w. s. El ev (ft) • 1009.51 * Reach Len . (ft) 370.00 393 . 75 530.00 
• crit w.s. (ft) * 1006.72 • Fl ow Area (sq ft) *15262 . 63 
* E.G . Sl ope (ft/ft) *0 . 002647 • Area (sq ft) • 1069.50 *15262 . 63 0 . 00 
• Q Total (cfs) *166000.00 * Fl ow (cfs) *166000.00 
• Top width (ft) * 3294.41 • Top width (ft) • 1725.65 • 1568 . 76 

vel Total (ft/s) 10.88 * Avg. vel. (ft/ s) 10.88 
• Max chl Dpth (ft) 13.61 * Hydr. Depth (ft) 9 . 73 
• conv. Total (cfs) *3226315.0 * conv. (cfs) *3226315.0 
* Length wtd . (ft) 389 . 43 * wetted Per. (ft) • 1571 . 38 
* Min ch El (ft) 995 . 90 * shear ( 1 b/ sq ft) 1. 61 
* Alpha 1.00 * stream Power (lb/ ft s) * 17.46 
* Frctn LOSS (ft) 1.06 *Cum Volume (acre-ft) * 6844 . 68 *21294.76 * 1397.29 
* c & E Loss (ft) • 0 . 01 • cum SA (acres) * 1893 . 49 * 2216 . 27 658 . 49 
******************************************************************* ** ********************* ***** 

warning : 
warning : 

Note: 

Divided flow computed for this cross-section. 
The energy 1 oss was greater than 1. 0 ft (0. 3 m) . between the current and previous cross 
section. This may indicate the need for additional cross secti ons. 
Multiple critical depths were found at th i s l ocation. The critical depth with the lowest, valid, 
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Dup l i cateEffecti ve 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 

E.G . El ev ( ft) 1011. 77 Element Left OB * channel Right OB 
vel Head (ft) 1.62 • Wt. n-val . 0.032 0 . 032 

* w.s. Elev ( ft) * 1010 . 15 *Reach Len. ( ft) 370 . 00 393 . 75 530 . 00 
* Crit w. s. (ft) * 1006 . 72 • Flow Area (sq ft) *16265 . 79 0.01 

E.G. slope ( ft /ft) *0 . 002156 *Area (sq ft) *16265.79 0 . 01 
Q Total (cfs) *166000 .00 * Flow (cfs) *166000.00 0 . 00 

~~~ *~~~~ ~ms) * 
15~Ui : :~~ . w0~~h ~ms) * 

15~U~ o .10 
*Max chl Dpth (ft) 14.25 * Hydr. Depth ( ft ) 10 . 37 0.64 

Conv. Total (c f s) *3575019 .0 * conv. (c f s) *3575019. 0 0.0 
Length wtd. (ft) 389.48 *\vetted Per. (ft) * 1579 . 57 0 . 65 
Min ch El (ft) 995 . 90 * shear (l b/sq ft) 1. 39 0. 00 

* Alpha 1 . 00 Stream Power ( lb/ ft s) 14.15 0.00 
Frctn Loss ( ft) 0 . 81 cum volume (acre-ft) * 1290.12 *22 128.04 34.97 
c & E Loss (ft) 0.02 *cum SA (acres) 210.56 * 2220.71 6 .81 

*********************************************************************************************** 

Note: Multiple critical depths were found at thi s location . The criti cal depth wi t h the lowes t, vali d, 
water surface was used . 

CROSS SECTION 

RIVER: 
REACH: RS: 207.27 

INPUT 
Descr iption: 207 . 27 
Station Elevation Data num= 73 

Sta El ev Sta El ev Sta El ev Sta El ev St a El ev 
******************************************************************************** 

16209.3 
16480 .2 
17034 .7 
17574. 2 

17890 
18529.9 

18981 
19072 

19301.3 
19940 . 6 
20215 . 4 
20382 . 4 
20597 . 9 
20813 . 3 
21233 . 4 

1012.6 16252.8 
1009 . 2 16601.8 
1008 . 9 17132.7 
1008 . 9 1762 3. 2 
1009 . 9 18017 .7 
1009.9 18634.4 
1000.1 18990.9 

996. 4 1910 7. 5 
1002.1 19428.8 
998.8 19971.8 
998.5 20300.7 
998. 7 20402.9 

1002.6 20662.2 
1010 .3 20822.2 
1010.9 21356.4 

1013 .2 162 84 .2 
1009.4 16722 . 1 
1008.7 17256 . 4 
1008.9 17640 . 8 
1009 .2 18033 . 8 
1008.2 18686 . 7 
999.5 19008 . 8 

995 19123 . 5 
1005 19561. 5 

997.8 19986.7 
998.8 20305.8 

1000.7 20414.9 
1037.1 20670.6 
1008.4 20916.8 

1011 21463 

1012 16383.8 
1009. 3 16901. 6 
1008. 5 1734 5 . 1 
1010 .6 17654.3 
1009. 3 18373.9 
1008.6 18936.9 

996.4 19021 
989. 3 19162. 8 

1003.719676 . 8 
993.8 20109.9 

1000 .2 20322.6 
1000.4 20429.2 

1034 20727.4 
1009 . 6 2102 5 
1011.1 

1012.6 16415. 5 
1009 . 1 17028 
1009 .7 17477.8 
1009.2 17776 .8 
1009.8 18428.4 
1006.8 18965 

989.6 19047 .9 
987.6 19190 

1002 19820 . 6 
993.3 20119.1 

1001.4 20345.1 
1001.7 20526.1 
1003.5 20805.4 
1009.2 21122.8 

1012.9 
1008.9 

1009 
1009. 2 
1009. 8 
1004.2 

988.8 
994 .7 
999. 3 
995.5 
998.6 

1000.4 
1006 .4 
1010.2 

Manning's n values num= 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

******** * ** * * * ***** * * ** * ** * * * ***** * * * ** ******* * * * * * * * * * * * * * * * ****** ** ********* * * 
16209 . 3 .025 17640.8 . 043 19008.8 .032 19428.8 .032 20597.9 .032 

Bank Sta: Left Right Le ngth s: Left Channel Right Coeff Contr. Expan. 
19428 .8 20597.9 575 572.72 585 .1 . 3 

rneffecti ve Flow num= 
Sta L Sta R Elev Permanent 

16209 . 3 18980 1037.1 F 
20662 . 2 21463 1037.1 F 

CROSS SECTION OUTPUT Profile #PF#l 
*********************************************************************************************** 

E. G. Elev (ft) * 1010. 28 • Element Left 08 • channel * Right 08 • 
vel Head (ft) 1 .89 * wt . n-va l . 0 .032 0.032 0 . 032 
w.s. Elev (ft) * 1008.39 * Reach Len . ( ft ) 575.00 572.72 585 . 00 
crit w. s. ( ft ) * 1006.08 * Flow Area (sq ft) * 5058.19 *10108 .26 31 . 28 
E.G . s l ope (ft/ft) *0.002803 *Area (sq ft) * 5411 . 40 *10108.26 326 . 22 
Q Tota l (cfs) *166000.00 *Flow (c fs ) *612 54.46 *104601.90 • 143.64 
Top width (ft) * 202 1.75 *Top width (ft) 750.70 1169.10 101.95 
vel Total (ft/s) 10.92 * Avg. ve l. (ft/s) 12 .11 10.35 4 .59 
Max chl Dpth (ft) 20.79 * Hydr . Depth (ft) 11.27 8 .65 2 . 90 
conv. Total (cfs) *3135219.0 • conv. (c f s) *115690 5.0 *1975602 . 0 2712.9 
Length Wtd. (ft) 573.43 *wetted Per. (ft) 454.31 * 1170 .60 12 . 26 
Minch El (ft) 993.30 Shear (lb/sq ft) 1.95 1.51 0.45 
Alpha 1.02 *St ream Power ( lb/ ft s) * 23.60 15.64 2.05 
Frctn Loss (ft) 1. 23 • cum volume (acre- ft) • 6817.15 *21180 .10 • 1395.30 

* c & E Loss (ft) 0. 20 * c um SA (acres) 1882.97 • 2203.90 657.87 
*********************************************************************************************** 

warning: 
warning: 

Divided flow computed for this cross-section. 
The ve l ocity head has changed by more than 0. 5 ft (0.15 m). This may indicate the need fo r 
additional cross sections . 

warning: The energy loss was greater than 1.0 ft (0. 3 m). between the current and previous cross 
s ection . This may indicate the need fo r additional cross sections. 
Multiple critical depths we re found at thi s l ocation. The critical depth with the lowest , val id, 
water surface was used. 

Note: 

CROSS SECTION OUTPUT Profi l e #PF#2 
*********************************************************************************************** 
* E. G. Elev (ft) 1010.93 Element Left 08 channel * Right 08 * 
* vel Head (ft) 1. 54 lvt. n-val . 0. 032 0 .032 
• w.s. Elev (ft) • 1009 .39 * Reach Len . (ft) 575.00 5 72. 72 585 . 00 
* crit w.s. (ft) * 1006 .07 * Flow Area (sq ft) • 5505 . 19 *11272. 65 
• E.G. slope (ft/ft) *0 .002031 * Area (sq ft) * 5505 . 19 *11272. 65 
• Q Total (cfs) *166000.00 * Flow (cfs ) *59634 . 84 *106365 . 20 
* TO~ Width (ft) * 1617.90 • Top width C ft) 448.80 1169 . 10 

ve Total (ft/s) 9.89 * Avg. Vel. (ft/s) 10 .83 9.44 
* Max Chl Dpth ( ft) 21.79 * Hydr. Depth (ft) 12.27 9. 64 
* conv. Total (cfs) *3683406.0 • Conv. (cfs) *1323249 .0 *2360157.0 
* Length wtd . ( ft) 5 73.29 * \Vetted Per. (ft) 463.34 1177.39 
• Min ch El (ft) 993.30 • shear (l b/sq ft) 1. 51 1. 21 
• Al ph a 1.01 • Stream Power ( l b/ ft s) • 16.32 11 . 45 
* Frctn LOSS (ft) 1.10 cum volume (acre-ft) • 1266 . 74 *22003. 58 34.97 
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• 

• 

Dupl i cateEffecti ve 
• c & E Loss (ft) • 0.02 • cum SA (acres) • 208 . 65 • 2208 . 33 • 6 .81 
*********************************************************************************************** 
warning: The energy loss was greater than 1. 0 f t (0 . 3 m). be t ween the current a nd previ ous cross 

section . This may i ndi cate the need for addi ti ona l cross secti ons . 
Multipl e criti cal dept hs were fou nd at t hi s l ocat ion . The criti cal depth with the l owes t , valid, 
wat er surface was used. 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 207.16 

Description: 207. 16- FEMA Section Q 
Station El evati on Dat a num= 96 

St a El ev Sta El ev sta El ev sta El ev St a El ev 
******************************************************************************** 

16210 . 1 
16438.5 
16756 . 6 
17321. 8 
17773 . 4 
18085 . 4 
18342.3 
18523.8 
18605.9 
18733.2 

19107 
19419 . 4 
19920. 9 
20106 . 3 
20436.9 
20660 . 9 
21116.5 

21624 
21812.5 

21998 

1011. 7 16309.9 
1011.6 16493 . 9 
1008.6 16852.6 
1008 . 1 17421.3 
1007.2 17787 . 5 

1008 18140 
1005.4 18407 . 3 
1008 . 7 18528.7 
1007.9 18638.7 

994.8 18778.6 
1000 . 2 19209 . 6 
1003 . 2 19521.4 

996 . 2 19994.2 
993. 1 20160.3 

1001. 5 20463.3 
995.4 20697 

1009.9 21223.5 
1007.5 21725.6 

1010 21872. 1 
1010.9 

1011 .9 16344.7 
1011 . 9 16557 .8 
1008.6 16969 
1007 .7 17541.4 
1009. 2 17904. 3 
1009.4 18201.1 
1003 . 8 18456 . 1 
1008 . 4 18529 . 5 
1000.3 18663.3 

996.9 18811.7 
1000.7 19329.8 
1003.3 19614.6 

994. 9 20008. 7 
993 20395 . 5 

996.6 20488.6 
996 . 6 20734.5 

1009.3 21316.4 
1009.3 21731.8 
1013.5 21911 .2 

1012.7 16358. 1 
1010.7 16585 . 8 
1008 .6 17076 
1007. 5 17638. 7 
1007. 5 1792 5 
1007.7 18218 . 4 
1009 . 9 18484.8 
1007.2 1854 5 . 1 
997.6 18680.3 
999.5 18924 . 2 

1002 . 2 19395 . 2 
1002 19721. 9 

992.7 20062.5 
993 20413 

995.2 20609.4 
1007 . 6 20838 . 6 
1008 . 4 214 71. 6 
1008.9 21782 . 9 
1012 . 7 21930.8 

1011 . 8 16364 .1 
1008.3 16700.8 
1008.4 17204 . 5 
1007 . 7 17755.6 
1006 . 5 18023.9 
1008 .1 18321.4 
1008. 2 18498. 7 
1003.7 18570.4 
997.7 18717 

1002 . 3 19046. 2 
1003 . 5 19404. 5 
100 1. 4 19815 . 6 
992.7 20094.8 

995 20418.4 
995.2 20655 . 2 

1008.7 20985.3 
1007 . 6 21595.3 
1010.9 21783 

1006 21952.5 

1013. 5 
1008 . 1 
1008.7 
1007 . 6 
1007.4 

1005 
1005 . 3 
1008 . 1 

996.2 
1002.4 
1002. 1 

999 . 6 
994.3 
997 . 1 

996 
1010 . 1 
1007 . 5 
1010.3 
1011 .3 

Manni ng ' s n values num= 
~ n~ ~ n ~ ~ n ~ ~ n ~ ~ n ~ 

**********1t1<****************1:*******""************""*""**************************** 
162 10. 1 . 025 17204.5 

Bank Sta: Lef t Ri ght 
19521. 4 207 34. 5 

I neffect i ve Fl ow num= 
Sta L St a R El ev 

162 10 . 1 18605. 9 1013 
20734.5 21998 1013 

. 043 18605.9 . 032 19521. 4 

Length s: Left Chann e 1 
475 463.31 

Permanent 
F 
F 

Ri ght 
475 

CROSS SECTION OUTPUT Profil e #PF#1 

. 032 20734 . 5 

Coeff Contr. 
. 1 

.032 

Expa n . 
. 3 

*************************1<*1t1<11:1t1r11:11:11:1t11:11:11:1<1t1r1t1<R*11:1t11:11:1<11:11:1t11:11:1<1tt:11:11:1:********************************* 
* E.G. El ev ( ft ) * 1008.85 * El ement * Left DB * Cha nne l * Ri ght DB * 
• vel Head ( f t) 1 . 21 • wt . n-val . 0.032 0 . 032 
• w.s. El ev ( ft ) • 1007.63 • Reach Len . ( ft ) 475.00 463 . 31 475.00 
• Crit w.s. ( f t) • 1004.57 • Flow Area (sq f t) • 6081.98 *13257 . 75 
• E. G. slope (ft / f t ) *0. 001702 • Area (sq f t) • 6715.11 *13257.75 
• Q Total (c f s) *166000.00 • Flow (c f s) *41164 . 59 *124835.40 

24.21 

• Top wi dth (ft ) • 2937.65 • Top wi dt h (ft ) • 1543 . 44 • 1213 . 10 
vel Total (ft / s) 8.58 • Avg. vel. (ft/s) 6.77 9 . 42 

• Max chl opth (ft ) 14.93 • Hydr . Depth (ft ) 6.65 10.93 
• conv. Tot a l (cfs) *4023740.0 • conv. (cfs) *997805.0 *3025935 . 0 

181.11 

• Lengt h Wt d. ( ft ) 465.81 • wetted Per. ( ft ) 915 . 82 • 1216 . 61 
• Mi n ch El (ft ) 992.70 • s hear (1 b/ s q f t) 0. 71 1.16 
• Al pha 1. 06 • stream Power ( l b/ ft s) • 4.78 10 . 90 
• Frctn Loss ( f t) 1. 29 • cum volume (acre- ft ) • 6737. 12 *21026 . 49 * 1392 . 95 
* C & E LOSS (ft ) * 0.19 * Cum SA (ac r es) * 1867.83 * 2188 . 24 * 655. 97 
********************************************** ************************************************* 
warning: 
warnin g: 

warn ing: 

warni ng: 

Note: 

Di vi ded fl ow computed f or t hi s c r oss - secti on . 
The vel ocity head has changed by more t han 0 . 5 f t (0.15 m) . This may i ndi cat e the need for 
additi onal c ross secti ons. 
The conveyance rati o ( ups t ream conveyance divi ded by downstream conveyance) is l ess th an 
0 . 7 or great er th a n 1.4. This may i ndicate the need for addi ti ona l cross sections . 
The energy l oss was greater than 1.0 ft (0.3 m). between th e current and p r evi ous cross 
section . This may i ndicate the need for add i tiona l cross secti ons. 
Multi pl e c r i tical dept hs were f ound at t hi s l ocat i on . The critical depth with t he lowest, vali d, 
water surface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
*********************************************************************************************** 
• E. G. El ev (ft) • 1009.81 • El emen t Left DB • c ha nn e l • Rig ht DB • 
• vel Head ( ft ) 1.48 • Wt. n-val . 0.032 0 . 032 
• w.s. El ev ( ft ) • 1008.33 • Reach Len. ( f t) 475.00 463 . 31 475 . 00 
* c r it w. s. ( ft ) • 1005.08 • Fl ow Area (sq ft ) • 3349.65 *14100.94 
• E.G. s l ope ( f t / ft ) *0. 001825 • Area (sq f t ) • 3349 . 65 *14100.94 
• Q Tot al (cf s) *166000 . 00 • Fl ow (c f s) *22785.48 *1432 14 . 50 
• Top width ( ft ) • 1734. so • Top widt h ( ft ) 521. 40 • 1213 . 10 

vel Tota l ( ft /s) 9 . 51 • Avg . vel . ( ft /s) 6.80 10 . 16 
• Max chl opth ( ft ) 15.63 • Hydr. Depth ( ft ) 6.42 11. 62 
• conv. Tot a l (cf s) *38854 16. 0 • conv. (cfs) *533319 .8 *3352096.0 
• Length wt d . ( f t) • 464.73 • wetted Per. ( ft ) 527. 58 • 1217. 34 • 
• Min ch El ( ft ) 992.70 • s hear (1 b/ sq ft ) 0. 72 1. 32 
• Al pha 1.05 • Stream Power ( lb/ ft s) • 4.92 13 . 41 
• Fr ctn Loss ( ft ) 1. 36 • cum volume (ac re-ft) • 1208 . 30 *2 1836 . 77 34 . 97 
* C & E LOSS ( ft ) * 0 . 20 * Cum SA (ac res) * 202.25 * 2192.67 * 6.81 
************************************************************* ********************************** 
warnin g: 

warning: 

warni ng: 

The vel ocity head has changed by more t han 0.5 f t (0.15 m). This may i ndicate the need for 
additional cross secti ons. 
The conveyance r ati o (upstream conveyance di vi ded by downs t ream co nveyance) is l ess th an 
0 . 7 or grea t er th a n 1. 4 . This may indi cat e the need f or additional cross secti ons. 
The energy los s was g r ea te r than 1. 0 ft (0 . 3 m) . between th e current and p r evious c ros s 
secti on . Thi s may indicate the need f or addi tional cross secti ons. 
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oupli cat eEffective 
Not e : Mult ipl e cri t ical dept hs were f ound a t t hi s l ocati on . The cr i ti cal dept h wi th the l owes t , vali d, 

wat er s u r f ace was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descr i pt i on : 207 . 07 

RS : 207 . 07 

R1ght Cha nn e l Bank St atl on I nterpol a t ed 
Stat i on El evat1on Data num= 97 

Sta El ev Sta El ev St a El ev St a El ev Sta El ev 
~~****************************************************************************** 

16445 . 4 
16706.3 
16897.1 
172 15.3 
17688.2 
17950 . 5 

18409 
18602.7 
18843.9 
19200.4 
19443.8 
19673 . 5 
19935.8 
20181. 6 
20417. 1 
20734 . 9 
20926 . 4 
21383 . 6 
21705 . 2 
21967 . 3 

1010 .8 164 77 . 5 
1012 .4 167 31. 4 
1007 . 2 16996. 9 
1007 . 5 17296.8 
1006 . 9 17793.8 
1008.4 18054.6 
1004.8 18416 . 3 
998.8 18624 
997.7 18938 

1009 . 2 19224 . 9 
1001. 8 1952 1. 9 
1001. 7 19761. 8 

993 . 4 19939 .1 
993 20237. 1 

996 . 1 20529. 1 
1003. 520748.22 
1009.4 21006 . 6 
1008.7 21497 .8 
1010.3 21732.7 
1014.4 21999 . 5 

1010.8 16492 . 9 
1011. 4 16754 . 5 
1007.2 17084 . 4 
1005.9 17391. 8 
1007 . 5 17860.3 
1008 . 5 18145.7 
1003 . 9 18490 . 8 

998.9 18705 . 2 
998 .1 19029 . 9 

1008 . 7 19244 . 6 
1001. 9 19538 . 7 
1001.1 19774 . 6 

993 . 8 19945 . 4 
993 20335 

995 . 5 20635.3 
1004.3 20786.5 
1009.9 21089.4 
1007.9 21578.8 
1013.7 21818.2 
1014.1 

1010.8 16495.3 
1011. 7 16775 . 6 
1008.1 17118 
1005.8 17473 .1 
1007 . 8 17918 . 6 
1009 . 4 18249. 2 
1003 . 4 185 11. 6 
1001. 4 18768.4 
1000.3 19121 
1006. 5 19312 . 8 
1003 . 4 19547.9 
1001. 9 19789 . 4 
992.8 19998 
993 . 1 20381. 8 
995.9 20719 . 4 

1006.6 20840. 1 
1010 21172.8 

1007. 1 21613.2 
1013 21896. 1 

1012 . 4 16612. 3 
1010 . 8 16823 . 5 
1007 . 2 17130 .1 
1006 . 2 17581. 5 
1006. 5 17937.7 
1008.8 18339.2 
998.8 18578.1 

1001. 7 1882 5 
1004 . 5 19134 .1 
1004 . 4 19414 . 2 
1003 . 2 19557 . 9 
1004 . 7 19852 . 9 

992 . 8 20099 
993 . 2 20403 
996 . 3 20720.5 

1007 20851.3 
1009 . 7 21301. 4 
1007 . 3 21673.3 
1014.4 21908 . 3 

Manning ' s n values num= 4 
Sta n val sta n val St a n val St a n val 

**************************************************************** 
16445.4 . 043 18490.8 . 032 19789.4 .032 20926.4 . 032 

Bank Sta: Left Ri ght Lengths: Le f t chann e l Ri ght coeff cont r . 
19789 . 420748 . 22 510 514 .11 520 . 1 

I neffe cti ve Fl ow num= 
St a L St a R El ev Permanent 

16445.4 18145.7 1013 F 
209 26.4 21999.5 1013 F 

CROSS SECTION OUTPUT Profil e #P F#1 

1012. 1 
1006 

1007 . 9 
1006.7 
1009.2 
1006.2 
997.6 
999 . 3 

1007 . 4 
1003.2 
1004 . 4 

995 . 2 
992.9 
998.8 
998 . 7 

1007.9 
1008.9 
1011 .2 
1013. 5 

Ex pan . 
. 3 

*********************************************************************************************** 
E.G . El ev ( ft ) . 1007 . 37 * El emen t Left OB Channe l * Ri ght OB * 
ve l Head ( ft ) 3. 07 * Wt . n-val . 0 .032 0 . 032 
w.s . El ev ( ft ) * 1004.30 * Reach Len . ( ft ) 510.00 514. 11 520 . 00 
crit w.s. ( ft ) * 1004.30 * Fl ow Area (sq ft) * 3660.52 9048.91 

* E.G . Sl ope ( ft / f t) *0 . 005272 * Area (sq f t ) * 3660 . 52 • 9048.91 0 . 00 
* Q Total (cfs) *166000.00 * Fl ow (c f s) *29886.06 *136113. 90 

* ~~ ~ ~~~~~ ( ft ) * 2121. 27 * To p wi dth ( ft ) * 1165. 05 956.17 0 . 05 
( ft /s) 13 . 06 * Avg. vel . (ft /s) 8. 16 15.04 

* Max Chl Dpth ( f t) 11 . 50 * Hydr. Dept h ( ft ) 3. 14 9.46 
Conv. Tot a l (c f s) *2286164.0 • co nv. (cfs) *4 11592. 9 *1874571.0 
Length Wt d. ( f t) 513.60 * we t ted Per . ( ft ) . 1166 . 36 960. 30 
Min Ch El ( ft ) 992.80 * s hear ( lb/sq ft ) 1. 03 3. 10 

: Al pha 1.16 St r eam Power ( lb/ft s ) * 8. 43 46.65 
Frc tn LOSS ( ft ) 0 . 83 cum volume (acre-ft ) . 6680.55 *20907. 86 1392 . 82 

* C & E LOSS 0 . 60 Cum SA (ac r es) * 1853.06 * 2176.70 654 . 98 (ft ) 
*********************************************************************************************** 

warning : 

warning : 
warning: 

warnin g: 

warnin g: 

warni ng: 

Note : 

The energy equati on coul d not be ba 1 anced within t he spec i f i ed numbe r of iterations. Th e 
program used c riti cal depth for t he wate r surf ace and co nt inued on with the cal cul at i ons. 
Di v1ded fl ow comp uted f o r th is cross-sect i on . 
The ve 1 oci t y head has changed by more tha n 0 . 5 ft (0 . 15 m). Thi s may indi cate the need f or 
additi onal cross secti ons. 
The conveyance r a t io ( up s t ream conveyance di vi ded by downst r eam conveyance) is 1 ess t han 
0.7 or greate r tha n 1. 4. Thi s may indi cate th e need f or addi t ional cross sections. 
The energy loss was greater than 1. 0 f t (0. 3 m) . be t wee n t he cur r en t and previous cross 
secti on . Thi s may in di cat e t he need f or addit i onal cross sect i ons . 
During t he standard s t ep iterati ons, when th e assumed water surf ace was set eq ual to criti cal 
depth , th e calcul a t ed water surf ace came back be l ow cri t i cal de pth . This indi cates tha t there 
i s not a vali d s ub criti cal answer . The program de f a ult ed t o cr i t i cal dept h. 
Multi pl e crit ical depth s were foun d a t thi s l ocat i on. The cri ti cal dept h wi t h t he l owes t , vali d, 
wat er surf ac e was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
* E.G . El ev ( ft ) * 1008. 25 * El ement Left OB * cha nn e l * Ri ght OB * 
* ve l Head ( ft ) 3.51 Wt . n-val . 0.032 0 . 032 

w.s. El ev (ft) * 1004.74 * Reach Len . ( ft ) 510.00 514 .11 520.00 
Crit W. S . ( f t) * 1004.74 * Fl ow Area (sq ft ) * 2266.36 * 946 2 .29 

* E. G. s l ope ( f t/ft ) •o. oo5422 * Ar ea (sq f t ) * 2266.36 * 9462.29 
• Q Tot a l (cf s) • 166000 . 00 • Fl ow (cf s) *17617 . 19 *148382. 80 

* ~~~ ~~~~~ ( ft ) * 1710 . 74 * Top width (ft ) 751.96 958 . 78 
( ft /s) 14 . 15 * Avg . vel. (ft /s) 7 . 77 15 . 68 

Max ch 1 Dpth ( ft ) 11 . 93 * Hyd r . Depth ( ft ) 3. 01 9 . 87 
conv . Total (cf s) *22 544 10 . 0 * conv. (c f s) *239255. 3 *2015155.0 

* Length Wtd . (ft ) 513.87 * wetted Per. ( ft ) 759 . 60 963.38 
* Min ch El ( ft ) 992.80 * s hea r (1 b/sq f t) 1. 01 3.32 
* Al pha 1.13 * St ream Power (1 b/ft s) . 7. 85 52. 14 

Fr ctn LOSS ( ft ) 0.83 * cum val ume (acre-ft ) • 1177 . 68 *2 1711 .46 34 . 97 
* C & E LOSS 0. 71 • Cum SA (acres) 195 . 31 • 2181.12 6.81 ( f t) 
*************************************************************'k********************************* 

war ning: 

wa rnin g: 
war nin g: 

Th e energy equ ati on co ul d not be ba l anced within the s pecified number of iterati ons. The 
p rogram used criti cal de pth f or t he wat er s u r f ace and continued on wi t h t he cal cul at i ons. 
oi v1ded flow computed f or thi s c r oss-section . 
Th e velocity head has cha nged by more th an 0 . 5 ft (0. 15 m). Thi s may indi cat e th e need fo r 
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• 

• 

Dupli cateEff ecti ve 
add i tion a 1 cross sections . 

warnin g: 

warning: 

war ni ng: 

The conveyance r atio ( upst r eam conveyance d1 Vl ded by downs t ream conveyance) is 1 e ss than 
0 . 7 or g r eate r t ha n 1.4 . Thi s may 1nd1cate t he need f or add1 t1 onal cros s sect1ons . 
The e nergy l os s was greate r tha n 1.0 ft (0 . 3 m) . be t ween the current and p revi ous cros s 
sect i on . Thi s may indi cate t he need fo r addi t i onal cross sections . 
During the s t andard s t ep i terations , when t he ass umed wat e r s urface was set eq ua l t o c r iti cal 
depth, the cal cul a t ed wa t e r s ur f ace came back be l ow c riti cal dept h . Thi s indi cates that t he re 
i s not a va l id s ubcri ti ca l an swe r . The program def a ulted t o c riti cal dept h . 
Mult ipl e critical depths were fo un d a t t his l ocat i on . Th e criti cal dept h with the l owes t, va l id, 
water su rf ace was us ed. 

Note : 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descri ption : 206. 97 

RS : 206 . 97 

Rl ght channe 1 Bank stat10n In t erpo 1 a ted 
Station El evat1on Data num= 97 

Sta El ev Sta El ev Sta El ev St a El ev Sta El ev 
******************************************************************************** 

16303. 3 1009. 9 16422 1010.3 16524 . 8 1010.6 16626.6 1010.6 16719.6 1011 .3 
16794. 5 1009.6 16836 . 4 1004 .7 169 59 1004 .6 17073 . 2 1004 . 7 17198. 7 1004.8 
17241.8 1005 . 5 17390 . 7 1004 . 8 17 512 .3 100 5.1 17603 . 3 1005 . 3 17704 . 7 1005.3 
17836 .9 1005.5 17965 1005 . 2 18085 . 7 100 5 .8 18094 .8 1005.9 18105 1008 

18196 1007 . 4 18235 . 2 1007. 2 18260 . 5 100 5 . 9 18283.2 1007.6 18372.2 1006.3 
18390 . 1 1005 .1 18407 . 6 999 . 1 18518 . 7 997. 7 18623 . 3 996 . 9 18669 . 1 995 . 6 
18742 . 3 996 . 3 18834 1000 . 5 1892 5. 1 1002 . 3 19025.7 1004 . 4 19072 . 3 1003 . 7 
19086 .7 1001. 2 19181.7 1005. 8 19197 1005 . 7 192 17.7 1002.3 19234. 5 1008 .4 
19316.9 1001.8 19405 . 1 1002. 1 19456 .4 1006. 1 19566 . 5 1005 . 4 19666 . 3 1005.2 
19736. 5 1004 . 4 19776 . 5 998 . 7 19783 . 2 1000. 5 19808. 3 994. 1 19822 . 1 992.8 
19919. 1 992 . 9 20108 .8 993 . 1 20124 . 9 999 20128 . 8 998 . 6 20159.3 982 . 1 
20170 . 6 981. 8 20265 . 5 981. 8 20360 . 8 981. 8 20399.3 981. 8 20400. 1 981. 8 
20443. 8 981. 8 20457.3 981. 8 2052 2 .8 981.8 20543.7 981.8 20552.2 981. 8 
2055 8 .1 981. 8 20559. 2 981. 8 20645 981. 8 20661. 9 981. 7 20684 . 6 981. 8 
20778 .2 981. 8 20792.8 981. 8 20800984 .2432 20814 . 9 989. 3 20826.8 991. 9 
208 29.6 993 . 6 20832. 1 993 . 2 20841.1 988 20882.9 981. 8 20888 981.8 
20995. 1 981.8 21051. 7 981.8 21053.6 981.8 21086.6 1009 21114. 5 1010 . 4 
21124 . 9 1008 . 4 21145.7 1009 . 1 21151.2 1011.2 21171. 8 1014 . 5 21174 1009 . 3 
21270.2 1009 . 8 21364.9 1009.2 21463.9 1009 . 1 21469 . 9 1008 . 9 21475 . 8 1010 . 8 
21486.9 1008.5 21498 1009.8 

Manning ' s n val ues num= 
~ n ~ ~ n ~ ~ n ~ ~ n ~ ~ n ~ 

*** ** ************************************************************* ** **** ******** 
16303.3 . 025 16719 . 6 . 043 18407 . 6 . 032 19736.5 . 032 21086 . 6 . 0 32 

Bank St a : Left Ri ght Le ngths : Lef t chann e l Rig ht coeff Contr . Expan . 
19736 . 5 20800 480 491. 78 480 . 1 . 3 

I neffecti ve Fl ow num= 1 
Sta L Sta R El ev Pe rmanent 
20800 21498 1010 F 

CROSS SECTION OUTPUT Profil e #P F#1 
********** ***************************************************** ***** ***** ********************** 
* E.G. El ev (ft ) * 1004 . 80 El ement Lef t OB * Cha nn el * Ri ght OB * 
• vel Head ( f t) 1 .07 * Wt . n-val. 0 . 032 0 . 032 
• w. s. El ev ( f t) * 1003.73 * Reach Len . ( f t) 480 . 00 491 . 78 480.00 
* crit w. s . ( ft ) 995 . 22 * Fl ow Area (sq f t) 3249 .01 *18103 . 59 
* E. G. s l ope ( ft / ft ) *0 . 000773 *Area (sq ft) * 3249.01 *18103 . 59 • 5405 . 96 
* Q Total (cfs) *166000. 00 * Flow (c f s ) *11555 . 59 *154444 . 40 
* Top wi dth ( f t) * 2153 . 01 • Top wi dth ( f t ) 814 .01 * 1058 . 80 

ve l Tota l ( ft / s) 7 . 77 • Avg . vel . ( ft / s) 3.56 8 . 53 
Max Chl Dpth (ft) 22 . 03 * Hyd r . Depth (ft ) 3 . 99 17.10 
conv . Total (cfs) *5970014.0 * con v . (cfs) *415584.7 *5554430 . 0 

280 . 21 

* Length Wt d . ( ft ) 490 . 90 *wetted Pe r. (ft) 815 .73 * 1065 . 91 
* Min ch El (ft) 981. 70 * s hear (1 b/sq ft) 0.19 0 . 82 
* Alpha 1.13 *St re am Power ( l b/ ft s) * 0 . 68 6 . 99 
* Frctn Loss ( f t) 0 . 31 * cum vol ume (acre-ft) * 6640 .10 *20747.63 * 1360.55 
* C & E LOSS ( ft) 0 . 07 * Cum SA (a c res) * 1841. 47 * 2164.81 653.31 
************************ *** ******************************************************************** 

warning : Di vi ded fl ow compu ted for thi s cross - secti on . 
Note : Multipl e criti cal depths were found a t thi s l oc ati on . The criti cal depth with t he l owes t , vali d , 

wate r surface wa s used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
• E. G. El ev ( ft ) * 1005.77 * Element Lef t OB * chann e l * Ri ght OB * 
*Vel Head ( f t ) 1.14 * Wt . n-va l . 0.032 0 . 032 
* w. s. El ev ( f t) * 1004 .63 * Rea ch Len . (ft) 480 . 00 491 .78 480.00 
* Cri t w.s. ( f t) 995.22 * Flow Area ( sq f t ) 892 . 56 *19057.96 
* E. G. s l ope (ft/ ft ) *0. 000 760 *Ar ea ( sq ft) 892 . 56 *1905 7 .96 
* Q Tot al (cfs) *166000 . 00 * Fl ow ( cfs ) * 1714 .70 *164285.30 
* Top wi dth (ft ) * 1567.64 * Top wi dth ( f t) 504. 14 * 1063 . 50 

Ve l Tot a l ( ft / s) 8.32 * AVg. ve l . ( ft /s ) 1. 92 8 . 62 
* Max Chl Dpth ( ft ) 22 . 93 * Hydr . Dept h (ft) 1. 77 17 . 92 
* conv . Tot a l (cf s) *6019868.0 * conv . ( cfs) * 62182 . 5 * 5957686 . 0 
* Length Wt d . ( ft ) 491.63 * Wetted Pe r . ( f t ) 509 . 11 * 1091. 04 • 
* Min Ch El ( f t) 981. 70 * Shear (1 b/ s q ft ) 0 . 08 0 . 83 
* Al pha 1 .06 * Stream Powe r ( lb/ f t s) * 0 . 16 7 . 15 
* Frctn Loss ( ft ) 0 .31 * cum volume ( acre-ft) * 1159 . 19 *21543. 16 34 . 97 
* c & E Loss ( ft ) 0 .07 * cum SA ( ac r es) 187.95 * 2169.19 6 . 81 
************************************************************* ********************************** 
warni ng: Di vided f l ow computed for thi s cross - secti on . 
Not e : Multipl e cri tical depths were fo un d at t his l ocat i on. The cri t i cal depth with the l owest, vali d , 

wate r s urf ace was us ed. 

CROSS SECTION 

RIVER: 1 
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Dup 1 i cateEffect i ve 
REACH: 1 RS: 206 . 88 

INPUT 
Descr i pti on : 206.88 

Ri ght Channe l Bank St at i on I nterpol a t ed 
97 stati on El evat i on Data num= 

Sta El ev Sta El ev sta El ev sta El ev St a Elev 
******************************************************************************** 

16205 . 8 1008. 1 16348. 5 1008.4 1644 1. 8 1008 . 4 16531. 3 1008 . 2 16598 . 3 1009 . 2 
16605 1008. 5 16606.3 1010.2 16696.6 1005.4 16819.2 1004 . 3 16908 . 4 1004.4 
17006 1004.7 17092.4 1003.2 17182 1004 17323.7 1003 . 7 17415.5 1003.8 

17503 . 8 1003.9 17603.8 1003.9 17703.9 1004.6 17815.8 1005 . 9 17930 . 5 1006.3 
18057.4 1006. 3 18152 . 5 1006 18216 1005.3 18267.1 1005 . 9 18292 . 7 1007.3 
18373 . 6 999.7 18386 . 3 996.3 18470 995.7 18533.8 995 . 1 18593 . 4 996.7 
18657 . 8 996.4 18748 . 4 998 18835.7 998.9 18932. 3 1000 . 4 18993 . 2 1000.9 
19018 . 7 1003.6 19101. 5 1004 19119.7 1002.9 19166.7 1006 19168 . 3 1006.9 
1925 1. 9 1004. 5 19258 . 4 1005 19341.6 1001.3 19360.8 1001.1 19415.8 1004.9 
19507.2 1001.3 19566 . 3 1004.7 19645.5 1003.4 19728.8 1003. 5 19781.8 993.3 

19833 992 . 7 19942.2 993 19947. 1 996 . 6 19996. 5 982.3 20008 . 3 981. 8 
20016 . 1 981.8 20105.7 981. 8 20143 981.8 20146.6 981.8 20221.6 981.8 
20334 . 4 981.8 20459 . 7 981. 8 20546 . 8 981.8 20641.2 981.8 20760 . 8 981.8 

20800 981.8 20820 . 9 981. 8 20832 984 20842.1 983 . 1 20850 . 4 981.8 
2085 1. 4 981.8 20928 . 6 981.8 20948.4 981.8 21002.4 999.3 21012.9 997 
21041.1 997 21047. 1 998 . 2 21081 .4 998 . 4 21113 .7 986.4 21142 981. 7 
21162.6 990 21181. 8 991. 8 21199.6 1001.3 21208.2 1003.8 21233 . 9 1006.9 
21251.5 1012 . 2 21270 .1 1006 . 2 21313 . 5 1006.5 21327.6 1009.1 21361.8 1011 . 6 
21394.4 1008 . 9 2144 0 .9 1009 . 7 21454 1011 .6 21546. 5 1009 21569.8 1012.6 

21605 1009.6 21674 . 6 1010 . 5 

Manning ' s n values num= 6 
sta n val sta n val Sta n val sta n val Sta n val 

******************************************************************************** 
16205.8 . 025 16696.6 . 043 18386.3 .032 19728.8 .032 21251.5 .032 

21605 . 025 

Bank Sta : Le f t Ri ght Lengt hs: Le f t c hannel Ri ght coe f f contr. Ex pan . 
19728.8 20800 480 487.71 505 .1 . 3 

I ne f fect i ve Fl ow num= 
Sta L Sta R El ev Permanent 

16205.8 18292.7 1007.3 F 
20800 21674.6 1012 F 

CROSS SECTION OUTPUT Prof i 1 e #PF# 1 
*********************************************************************************************** 
* E. G. El ev (ft) 1004.41 El ement Le f t DB * c ha nne l * Ri ght OB 
* ve l Head ( ft ) 0 . 83 Wt . n-val . 0 . 032 0.032 
* w.s . El ev (ft ) * 1003. 59 * Reac h Len . (ft ) 480.00 487.71 505.00 
* cr i t w.s. (ft ) 993 . 27 * Fl ow Area (sq ft) * 4121.21 *20233.29 
* E. G. s l ope (ft / f t) *0 . 000528 * Area (sq f t ) * 4133.88 *20233. 29 * 6019 . 31 
* Q Tot al (c f s) *166000.00 * Fl OW (cfs) *13323 . 00 *152677. 00 

* 0~~ ~~~~~ (ft ) * 255 1. 40 * Top width (ft) * 1072.74 * 1071. 20 40 7 .46 
(ft/s) 6. 82 * Avg . vel . (ft/s) 3.23 7 . 55 

* Max chl opth ( f t) 21. 89 * Hyd r. Depth ( f t ) 4.09 18.89 
* Co nv. Tot a l (cf s) *7226234. 0 * Co nv. (cfs) *579970. 7 *6646263 . 0 
* Le ngth Wtd. (ft ) 487 . 04 * wetted Pe r . (ft ) * 1008.30 * 1075.40 
* Min c h El ( f t) 981. 80 Shear ( 1 b/sq f t) 0.13 0.62 
: A 1 pha 1.15 * St r e am Power ( 1 b/f t s) * 0.44 4 . 68 

Frctn L OSS ( ft ) 0 . 25 * cum va l ume (acre-ft ) * 6599.42 *20531 . 22 * 1297.60 
* C & E LOSS 0.04 * Cum SA (acres) * 1831.08 * 2152 . 79 649. 52 ( ft ) 
*********************************************************************************************** 

war ni ng : Di vided f l ow computed f or t his cross-sect i on. 
Not e : Mul t i pl e crit ical depth s were f oun d at th is l ocat i on . The critical depth wi th t he lowes t , vali d , 

water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 

E. G. Elev (ft) 1005.39 El ement Left OB * Chan ne l Ri ght OB 
vel Head (ft ) 0.91 Wt . n-Val. 0.032 0.032 
w. s. El ev (ft) * 1004.48 *Reach Len . (ft) 480.00 487.71 505.00 

* Cri t w. s . (f t ) 993 . 27 *Fl ow Area (sq ft ) * 1430 . 58 *2 1191.71 
* E.G. Sl ope (ft/ f t) *0.000533 *Area (sq ft ) * 1430 . 58 *21191.71 

Q Total (c f s) *166000 . 00 *Fl ow (cfs) * 2573.67 *163426.30 
* Top wi dth (ft ) * 1800 . 86 * Top wi dth (ft ) 729 . 66 * 1071.20 

vel Total (ft /s) 7 . 34 * AVg . vel . (ft/s) 1. 80 7.71 
*Max c hl opth ( ft ) 22 . 68 * Hydr . Depth (ft) 1. 96 19.78 
* conv. Total (cfs) *7191503 . 0 * conv . (cfs) *111497 . 2 *7080006.0 
* Le ngth wtd. (ft) 487 . 55 *wetted Per. (ft ) 735.78 * 1098 . 08 
*Mi nch El ( ft ) 981. 80 s hear ( l b/sq f t ) 0 . 06 0 . 64 
*Al pha 1. 09 *St ream Power ( l b/ ft s) * 0 . 12 4 . 95 
* Frctn LOSS (ft ) 0 . 25 * Cum Vol ume (acre - f t) 1146.39 *2 1315.96 34 . 97 
* C & E LOSS (ft ) 0.05 *Cum SA (ac r es) 181.15 * 2157. 14 6 . 81 
*********************************************************************************************** 

warnin g : Di vi ded fl ow computed for t hi s cross-sect i on . 
Note : Multip l e cri t i cal depth s were fo und at thi s locat i on . Th e critical dept h with th e l owest , vali d, 

wat er surf ace was used. 

CROSS SECTION 

RIVE R: 1 
REACH : 1 

INPUT 
Descr ipti on : 206. 79 

RS : 206 .79 

Rl ght Cha nn e l Bank St at1on I nter pol at ed 
Stat 10n El evat1 on Dat a num= 97 

s t a El ev St a El ev St a El ev St a El ev St a El ev 
******************************************************************************** 

162 11 . 1 
165 25. 2 
16769. 7 

1713 3 

1006 . 9 
1007 . 8 
1002.3 
1002.7 

16286 . 9 
16538 . 6 

16840 
17230.9 

1006 . 9 
1008 . 9 
1002 . 4 
1002.5 

16364 .1 
16619 . 3 
16905 . 7 
17245.4 

1007. 5 
1008 . 5 
1002 . 4 
1002.4 

16379 . 7 
16666.4 
16989.2 
17322 . 6 

1007. 6 
1006.2 
1002 . 5 

1003 

16449.9 1007 . 6 
16699.6 1001. 9 
17055.4 1002 . 7 

17404 1003.7 
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• 

Dupli cateEffective 
17419.6 1003.8 17484.7 1004 . 3 17553 1004 . 8 17588.7 1004.8 17631.2 1003 
17670.6 1002 . 9 17748.9 1006.3 17834.7 1006. 5 17871.1 1006.6 17919.1 1005.8 
17921.7 1005.2 17948.4 1004.4 18036.8 1004 . 9 18106 1004.9 18182.5 1004.5 
18301.7 1004.4 18337 1004 . 5 18378.4 997 . 7 18439.7 995.6 18517.1 995 . 3 
18604.7 996.5 18674.2 996.8 18740.3 995.7 18770.1 994 . 8 18841. 6 996.3 

18882 997.5 18920.6 1006 . 8 19010.4 1005.9 19096 .2 1003 . 2 19138.3 1000.6 
19186.5 1000.9 19206.9 1002. 3 19281.9 1002 19360.7 1002.6 19391.1 1000 
19450.2 1002 . 2 19485 1002. 5 19519.3 1004 195 70 1004.1 19626.2 1001.8 
19645.2 1001. 4 19653.2 1002. 5 19663.1 1005.3 19671. 5 1001 19690.4 994.6 
19711.8 993 19766 993 . 3 19929.9 994 19943 .3 996.8 19952.4 996.3 
19962 . 3 992 . 6 19991 990.7 20007.7 991.1 20032.9 987.2 20042 .3 985 
20082 . 5 982 . 2 20100 . 2 981.8 20136.1 981.8 20140 981.8 20180 .6 981.8 
20309.2 981.8 20331 981. 8 20390. 5 981.8 20420 . 7 981.8 20422.7 981.8 

981.8 20501.8 981.8 20576.6 981.8 20625 . 3 981.8 20832.1 981.8 20425 
20847 981.8 20851.9 981.8 20865. 4 988.820895.151003.436 20902 . 8 1007 . 2 

20935 . 6 1019.6 20986 1019.6 

Manning's n values num= 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

********* * ******** * * ** ***************************************** ** ****1t********** 
16211.1 .025 16525.2 . 043 18378. 4 .032 19663.1 .032 20935 . 6 .032 

Bank Sta : Left Right Lengths : Left channel Right coeff Contr . Expan. 
19663.120895.15 49 5 489.96 520 .1 . 3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

16211 . 1 17871.1 1015 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
**********"k***** ** ** ** ******** * ****************** *****'I::*** ********** *R******* * ***************** 
• E. G. El ev (ft) * 1004 . 13 • Element Left OB • c ha nne l • Right OB • 
• vel Head (ft) 0.69 • Wt. n-val. 0.032 0.032 
• w. s . Elev (ft) • 1003.43 • Rea ch Len . (ft ) 495.00 489 . 96 520.00 
• crit w. s . (ft) 992.85 • Flow Area ( sq ft) • 4633.73 *21710.05 
• E.G. s l ope (ft/ ft) *0 . 000488 • Area (sq ft) 5262.60 *21710 . 05 
• Q Total (cfs) *166000 . 00 * Flow (c fs) *15594.29 *150405.70 
* Tvoep WT

0
idtta hl ((fftt/)s) * 3026 . 51 • Top width ( ft) • 1798.11 • 1228 . 40 

1 6.30 • Avg . vel . (ft/s) 3.37 6 . 93 
• Max chl Dpth (ft) 21.63 • Hydr. Depth ( ft ) 4.41 17.67 
• conv . Total (cfs) *7514464 . 0 • Conv . (cfs) *705920.1 *6808544.0 
* Length Wtd. (ft) 490 . 43 • wetted Per . ( ft ) * 1052.75 • 1236.91 • 
* MinCh El (ft) 981.80 • Shear (lb/ sq ft ) 0.13 • 0.53 
* Alpha 1.12 • Stream Power (lb/ ft s) • 0.45 3.70 
• Frctn Loss (ft) 0.23 • cum volume (acre-ft) • 6547.65 *20296.42 • 1262 . 71 
• c & E Loss (ft) • 0 . 05 • cum SA (acres) * 1815 . 26 • 2139.91 647.16 
*** ******* *********** ************************************************************************** 

warnin g: Di vi ded flow computed for this cross-section. 
Note: Multiple critical depths were found at this locati on. The critical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*** ***** ***** *******'******* ********************************** ********************************** 
* E.G. Elev (ft) * 1005 . 10 * El ement Le ft DB * Channel * Right DB * 
• vel Head (ft) 0 . 76 • wt. n-val. 0.032 0.032 
• w.s. Elev (ft) • 1004.34 • Reach Len . (ft ) 495.00 489.96 520.00 
• crit w. s. (ft) • 992.85 • Flow Area (sq ft) • 1935 . 26 *22824.84 
• E.G . Slope (ft/ ft ) *0.000478 • Area (sq ft) • 1935 . 26 *22824 . 84 
• Q Total (cfs) *166000.00 • Flow (cfs) • 4403 . 95 *161596.00 
• Top width (ft) • 1934 . 31 • Top wi dth (ft) 704.13 • 1230. 18 • 

vel Total (ft/ s) 6 . 70 • Avg . vel. (ft/ s) 2 . 28 • 7.08 
• Max chl Dpth ( ft ) 22.54 • Hydr . Depth (ft ) 2.75 18 .55 
• conv. Total (cfs) *7590998.0 • conv . (cfs) *201387.9 *7389610 . 0 
• Length wtd . ( f t) • 490.08 • wetted Per. (ft) • 714.47 • 1239.81 • 
• Mi n ch El (ft) 981.80 • s hear ( lb/ sq ft) 0.08 • 0.55 
* A 1 pha 1. 09 * Stream Power (1 b/ ft s) • 0 . 18 3 . 89 
• Frctn Loss (ft) 0 . 22 • cum volume (acre-ft) • 1127.84 *21069 . 55 34.97 
* C & E LOSS (ft) * 0 . 06 * Cum SA (acres) 173 . 25 * 2144 . 26 * 6.81 
***************************** ************** ***** ********** *** ** *************** ***** ******** **** 

warn ing: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this l ocation. The critical depth with the lowest, vali d , 

water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 206.7 

Description: 206.7- FEMA Section P 
Stati on El evati on Data num= 96 

sta El ev sta El ev Sta El ev sta El ev sta El ev 
*************************************************** ** ******** ******************* 

16235.4 1006.6 16247.5 1006.6 16320.8 1007.1 16332. 7 1007 16402 . 3 1007.2 
16479.2 1008 16505 .8 1007. 5 16527.3 1008 16 55 2 . 4 1002 16640 . 8 1001.4 
16727 . 5 1001. 8 16815 .4 1001. 7 16889.1 1001. 5 16902 .1 1001. 5 16968.1 1001.2 
17043 . 4 1001.3 17155 1000 .9 17251.1 1001.1 17317.4 1002 . 1 17335.4 1002 . 3 
17401.1 1002.9 17430.7 1003 . 1 17519.9 1003. 5 17616. 5 1003. 3 17699.9 1004 
17823.5 1005.8 17891.6 1004 . 8 17962.7 1005.6 18043.4 1006.2 18125 . 2 1006.2 
18207.9 100 5 . 3 182 57. 6 1003 18280.3 995.2 18285.8 995.2 18301.4 997 . 1 
18329.6 998.9 1842 3. 4 998.8 18488 . 5 996 18559.6 995.2 18629. 1 994.8 
18690.8 994.6 18728 .6 993.3 18746.4 994 . 2 18779.5 994.4 18815 . 2 996.6 
18848.2 1004.6 18945.8 1005 19021. 2 1004 . 8 19092 . 1 1004.4 19150.1 1003.8 
19192.4 1001. 5 19285 . 5 1002.1 19293.9 1002. 1 19370.4 999.7 19431.5 999.7 
19468 . 9 1000.2 19510 . 1 1003.7 19543 . 9 1002.8 19624. 5 994 . 6 19647 . 2 992.9 
19711 . 3 993 . 2 19814 . 1 993 . 4 19871.2 993 . 4 19882.5 995. 3 19901.9 992.6 
19941.1 991. 3 20015 . 4 991.6 20098.2 993.9 20143.5 994 20167 . 9 992.9 
20185.2 1000.4 20197 . 8 994.4 20212 .7 993 . 7 20259.6 993 . 7 20275.9 991. 3 
20314.8 981.8 20318. 5 981.8 20393 .8 981.8 20691.8 981.8 20713.3 981. 8 
20963.1 981.8 21002.8 981.8 21076 .8 981.8 21102 .7 981.8 21120 988.8 

21131 999.6 21138.8 1004 . 7 21146.9 1002.8 21207 1004. 5 21234.3 1006.1 
21262 . 4 1006.4 21329 1008.1 21422.5 1007 . 5 21452 . 5 1018 . 4 21484.3 1017 . 2 

21488 1018.6 
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Dupli cateEffective 
Manning ' s n va lues num= 

Sta n val Sta n val Sta n val Sta n val Sta n Val 
* * * * * * ** * * * * * * * ***** *** ** ** **** * * * * * * ** * * * * * * * * *************** ********* *** ****** 

16235.4 .025 16640 8 .043 18329.6 .032 19510 . 1 . 032 21138 . 8 .032 

Bank Sta: Left Right Lengths: Left c hannel Right coeff contr. Ex pan . 
19510.1 21138 . 8 500 500.23 500 .1 . 3 

I neffective Flow num= 1 
Sta L Sta R El ev Permanent 

16235.4 18110 1015 F 

CROSS SECTION OUTPUT Profile #PF#1 
********************************************************************************************** 
* E.G. El ev (ft) 1003.85 El ement Left OB channel Right OB 

vel Head (ft) 0.53 wt . n-val . 0.03 3 0.032 0.032 
w. s. El ev (ft) * 1003.32 *Reach Len . (ft) 500.00 500.23 500.00 
Crit w. s. (ft) 994 . 04 * Flow Area (sq ft) 4836.21 *24990. 17 5.40 
E. G. slope (ft/ft) *0. 000441 *Area (sq ft) 6375.55 *24990 .17 5.40 

* Q Total (cfs) *166000.00 * Flow (cfs) *15339.89 *150658.00 2.14 
Top Width (ft) * 35 18.68 *Top width (ft) * 1885.60 * 1612.40 20.68 
ve l Total (ft/s) 5.56 * Avg. vel. (ft/s) 3.17 6.03 0.40 
Max chl Dpth (ft) 21.52 * Hydr. Depth (ft) 5.15 15.50 0.26 
Conv . Total (cfs) *7908733.0 * Conv . (cfs) *730837 .9 *7177793.0 102.1 

* Length Wtd. (ft) 500.20 *wetted Per. (ft) 941.74 * 1624 .44 20.75 
* Min ch El (ft) 981.80 Shear (1 b/sq ft) 0 . 14 0. 42 0 . 01 
*Alpha 1.10 Stream Power (lb/ft s) 0 . 45 2.55 0.00 
* Frctn Loss (ft) 0.28 *Cum volume (acre-ft) * 6481.52 *20033 .78 * 1262.68 

c & E Loss (ft) 0.01 cum SA (acres) * 1794.3 3 * 2123.94 647.04 
*********************************************************************************************** 

warning: Divided flow computed for this cross-section. 
Note: Multi p 1 e c ri ti ca 1 depths were found at this 1 ocati on . The c ri ti ca 1 depth with the 1 owest, va 1 i d, 

water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 

E.G. El ev (ft) * 1004.82 El ement Left OB Channel * Right OB 
*vel Head (ft) 0.58 Wt. n-val. 0.032 0.032 
* w.s. Elev (ft) * 1004.25 *Reach Len . (ft) 500 . 00 500 . 23 500 . 00 

Crit w.s. (ft) 994.04 * Fl ow Area (sq ft) * 1493.50 *26493 . 02 
E.G. s l ope (ft/ft) *0. 000429 *Area (sq ft) 1493.50 *26493.02 
Q Total (cfs) *166000.00 *Fl ow (cfs) * 3212.54 *162787.50 
Top width (ft) * 2093.13 * Top width (ft) 465. 13 * 1628 . 01 
vel Total (ft/s) 5.93 * Avg . Vel . (ft/s) 2.15 6 . 14 
Max ch l Dpth (ft) 22.45 * Hydr. Depth (ft) 3 . 21 16.27 

• conv . Total (cfs) *8015485.0 * conv. (cfs) *155121.0 *7860364. 0 
• Length Wtd. (ft) 500.22 *wetted Per . (ft) * 475 . 87 * 1640.33 

Min Ch El (ft) 981.80 shear ( lb/sq ft) 0.08 0 . 43 
Alpha 1.05 *St ream Power (lb/ft s) * 0.18 2.66 

* Frctn LOSS (ft) 0.27 * Cum Volume (acre-ft) * 1108.36 *20792. 19 34.97 
C & E LOSS (ft) 0.02 Cum SA (acres) 166.61 * 2128.18 6.81 

*********************************************************************************************** 

warni ng: Divided f l ow computed for this cross-section. 
Note: Multip l e cr i tical depths were found at this l ocation . The critical depth with the lowest , vali d, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descript i on: 206 . 6 

RS: 206.6 

Right Channel Bank Station Interpol ated 
Station El evation Data num= 97 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

15752.8 1005.9 15777 1004.9 15795 .8 1006 15801 1003 .8 15809.3 1007 . 3 
15819.9 1006.1 15842.8 1009.5 15850 . 1 1008 15855 . 5 1009.8 15868.1 1009 . 5 
15879.9 1006 . 9 15895.6 1008.4 15904.2 1005.4 15941.1 1007.3 16035.3 1006.2 
16155.5 1005.7 16243.9 1005.6 16347.4 1004 . 9 16444. 6 1004 . 9 16555.6 1004.8 

16645 1004.4 16756.4 1003.6 16845 .8 1003 . 1 16944. 2 1003 .4 17049.2 1002.3 
17143.6 1001.7 17249.3 1001.2 17366.6 1001 17501. 5 1003.7 17624.2 1003 . 7 
17723.3 1004.1 17790 .8 1004 17818 998.9 17847.9 1003.1 17937.7 1002.9 
17956.2 1002.7 17971.4 998.8 17988.6 1001.2 18083.6 1001.7 18173.1 1001.7 
18217.2 1001.9 18242.2 997.1 18334.4 996.5 18436 . 5 995 18542.1 993.8 
18633.3 993.9 18742.2 997 . 5 18817. 7 997.8 18852.6 1003.9 18965.8 1004.2 
19055.2 1003.8 19184 .3 1003.1 19243.2 1000 19325 . 9 998 . 4 19358 993.4 
19395 . 9 993.2 19452. 5 996.6 19546.1 997.7 19580.1 996.6 19611.2 993.1 

19679 993.4 19778 993.3 19846.4 993.3 19854.8 995.619874.7 992.9 
19953.8 992.1 20043.5 994. 5 20146.1 995.4 20262.3 995.5 20371.5 995.1 
20435 . 5 995. 1 20475.7 981. 8 20489. 7 981.8 20608.9 981.8 20609 981.8 
20738 . 4 981.8 20854.4 981. 8 20866. 2 981.8 20903 . 7 981.8 20931.2 981.8 

20996 981.8 21003.4 981.8 21042 988.8 21050.2 99521066.251002.898 
21069 .1 1004.3 21182.2 1006.4 21270 .7 1006.8 21401.9 1007.6 21495.5 1008 
21503 .1 1008 21594.4 1008 . 1 21688 1008.4 21840.4 1008.8 21940.4 1009.3 
21957 . 8 1009. 5 21998 1007.2 

Manni ng ' s n values num= 
~ n~ ~ n ~ ~ n~ ~ n~ ~ n ~ 

******************************************************************************** 
15752.8 .025 16944.2 .043 18334.4 .032 19546.1 .0 32 21069.1 .032 

Bank St a: Left Right Lengths: Left channe l Right coeff contr. Expan. 
19546.121066.25 515 504.63 520 .1 . 3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

15752 . 8 17847.9 1009 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*********************************************************************************************** 
*E . G. Elev (ft) 
* ve l Head (ft) 

* 1003 . 56 * El ement 
0.66 * wt. n-val. 

Left OB * Channe 1 * Rig ht OB * 
0.033 0.032 
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Dupl i cateEffecti ve 
• w. s . El ev (ft) • 1002 . 90 • Reach Len . (ft) • 515 . 00 * 504 . 63 520 . 00 
* Crit w. s. (ft) 996 .86 * Flow Area ( sq ft) * 6694 . 45 *20182 . 76 
• E. G. Sl ope (ft/ ft) *0. 000710 • Area (sq ft) • 7349 . 03 *20182. 76 
• Q Total (cfs) *166000.00 • Flow (cfs) *26458.02 *139542 . 00 
• Top width (ft) • 3305.80 • Top width ( ft ) • 1785.65 • 1520 . 15 

vel Total (ft/ s) 6 . 18 • Avg. vel. ( ft / s) 3 . 95 6.91 
• Max chl Dpth (ft) 21.10 • Hydr . Depth ( ft ) 5 . 28 13.28 
• conv. Total (cfs) *6230824 . 0 • conv . (c f s) *993104.0 *5237720.0 
* Length Wtd. (ft) 507 . 00 * Wetted Per. (ft ) * 1269.01 * 1527.59 
• Minch El (ft ) 981.80 • shea r ( lb/sq ft ) 0.23 0.59 
• Alpha 1 . 12 * Stream Power ( lb/ft s) • 0 . 92 4 .0 5 
* Frctn Loss ( ft ) 0 . 48 * Cum Vo l ume (acre-ft) * 6402.76 *19774.40 * 1262 . 65 
• c & E Los s (ft) 0 . 04 • cum SA ( acres) • 1773.26 • 2105 . 95 646 . 92 
*************** * ************************************* *1t***** * ********************** 1t *********** 

wa rning: Di vided flow computed for thi s cross - s ection. 
Note: Multiple criti cal depths we r e found at this l ocation . The critica l depth with the lowe s t, valid, 

water surface wa s us ed. 

CROSS SECTION OUTPUT Profile #PF#2 
*******1<***********************************2***1<**** * ********** * ******************************* 
* E .G. El ev (ft) • 1004. 54 * Element Left OB * Channel * Right OB * 
• vel Head (ft) 0. 75 * Wt. n- va l . 0.032 0 . 032 
* w.s . El ev (ft) . 1003 . 79 * Reach Len. (ft) 515.00 504.63 520.00 
* Crit w. s. (ft) 996 . 68 • Fl ow Ar ea ( sq ft) . 3388.69 *21538.87 
• E.G . s l ope ( ft / ft) *0.000695 • Area (sq ft) • 3388.69 *21538.87 
• Q Tota l (cfs) *166000.00 • Flow ( cf s) *12208. 77 *153791. 20 . ~~~ ~~~~~ (ft) * 2185.35 • Top width ( f t ) 665.20 • 1520.15 

(ft/ s) 6. 66 • Avg. vel. (ft/s) 3 . 60 7. 14 
* Max Ch 1 Dpth ( ft) 21.99 • Hydr . Depth ( ft) 5 .09 14.17 
* conv. Total (c f s) *6298256 . 0 * Conv . (cf s) *463216 . 7 *5835039 . 0 
• Length wtd. (ft) 506.14 * wette d Per. (ft) 674.84 • 1528.48 
* Min ch El (ft) 981.80 shear (1 b/ sq ft ) 0 . 22 * 0.61 
• Alpha 1.09 • Stream Power ( l b/ ft s) . 0. 78 4 . 36 
* Frctn LOS S (ft) 0. 48 * Cum Volume (acre-ft) * 1080. 34 *20516 . 39 34.97 
* C & E LO SS (ft) 0 . 04 • cum SA (a cres) 160 . 12 • 2110. 11 6 . 81 
*************************************************** ************************************** ****** 

warning : Divided f l ow computed fo r thi s cros s - section. 
Note: Multiple criti ca l depth s were found a t this l ocat i on. The criti cal depth wi th the lowest, valid , 

water surface was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description: 206.5 1 

RS : 206.51 

station Elevation Data num= 96 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

******************************* *********** ************************************* * 
15913.8 1005.6 15956.7 1007 . 2 15960. 5 1006 . 2 15969.2 1008 16053.6 1008 . 2 
16067.4 1005.5 16150 . 9 1004.8 16244 1004 . 8 16317.6 1004.8 16358.5 1004.6 
16454.2 1004 . 5 16463 1004.5 16544 1004 . 3 16655.6 1003 . 2 16728.4 1002.6 
16756 . 4 1002 . 5 16830 1001. 9 16942 . 4 1001.6 16965.9 1001. 5 17053 . 8 1001.7 
17131.5 1001.6 17218 . 7 1001.1 17 306.1 1000.9 17382.1 1001. 5 17467 1001.9 

17537 1002 . 2 17549 . 6 1001. 2 17642. 5 1001.4 17732.1 999 17805. 5 999.3 
17867.7 1000 17906.8 1001.8 17982.4 1001.1 18024.8 1000 18113.4 1001 
18197. 5 1001. 3 18210 . 2 1000 . 8 18235.8 995.8 18284.9 994 . 8 18353 . 6 996 . 2 
18430. 7 989 . 4 18472 . 3 992.6 18563 . 8 993 . 1 18633.6 994 . 5 18690.9 995 . 9 
18720 . 1 998 1872 5 . 5 999 18780.9 997. 9 18793 996 . 9 188 39.1 995.7 
18912 . 5 997 . 1 18936 . 6 997.3 18950.4 998. 8 18982 1000. 3 19017 . 4 998 . 8 

19041 995 . 2 19046.4 993.8 19117 .4 994. 6 19184 . 9 992 . 6 19190 . 6 992 . 6 
19209 . 6 996 . 5 19283.6 998.8 19380 . 8 997 19450 996.8 19458 996 . 8 
19546.2 997.4 19586.4 996 . 5 1964 5. 9 993.2 19653.5 993.3 19813.4 992. 5 
19869.8 992. 3 19881.5 997.9 19911 .8 995.3 19937.5 994.2 19964 .8 991.9 
19978 . 6 992 .1 20019 . 7 990 . 5 20038 . 1 988.7 20070.3 98 7 . 9 20113 . 5 982.4 
20192 . 5 982 20272.4 981.8 20353 . 1 981.8 20395.6 982.6 20485 . 4 993.1 
20530.4 997 20546.7 997.4 20554 . 3 995.6 20599.9 998 . 6 20622 . 1 999 . 3 
20634 . 8 998.6 20716.6 1000 20819 . 1 1001.3 20897 . 8 1001. 5 20989.4 1002.8 

21021 1008 

Manning ' s n Va 1 ues num= 5 
~ n~ ~ n ~ ~ n~ ~ n~ ~ n ~ 

* ** ** *** * ** * * ****** ** ****** ********* ** ********** * * * * * * ******* * * * * * * * * *********** 
15913 . 8 .025 17218 . 7 . 043 1823 5 .8 . 032 19546.2 .032 20622.1 .032 

Bank St~~~~~:~ 20~~~~i Lengths : Left channel Righ t Coeff Contr. Expan . 
495 496. 45 500 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

15913 . 8 17700 1008 F 
20615 21021 1008 F 

CROSS SECTION OUTPUT Profil e #PF#1 
** ** * ******* * *************************'~~'************** ** * ********** ***** ** ** ** ** * ** * ************ 
* E. G. El ev (ft ) * 1003 . 04 * El ement Left 08 * Channel * Rig ht OB * 
• vel Head (ft ) 1.02 • Wt. n- val . 0.032 0.032 
• w. s. Elev ( ft ) • 1002.02 • Reach Len . (ft) 495.00 496.45 500 .00 
• crit w. s . ( ft ) 998.52 • Flow Area (sq f t) • 9128 . 32 *12982 . 93 
• E.G . s l ope ( ft/ft ) *0.001348 • Area (sq ft) • 9628 . 89 *13003 . 06 
• Q Total (cfs) *166000 . 00 * Flow (cfs) *49265.64 *116734.40 
• Top width ( ft ) • 4076 . 37 • Top width (ft) • 2687.89 • 1075.90 

ve l Total (ft/ s) 7 . 51 • Avg. vel . (ft/ s) 5.40 8.99 
• Max chl Dpth (ft) 20 . 22 • Hydr . Depth (ft) 4. 94 12.15 
• Conv . Total (cfs) *4521128.0 • Conv. (cfs) *1341785.0 *3179343.0 

461.29 

312. 58 

• Length wtd. (ft) 495.96 * wetted Pe r . ( ft ) • 1848.59 • 1072 . 00 
* Min Ch El (ft ) 981.80 * Shear ( l b/ sq ft) 0. 42 1. 02 
* Alpha 1.16 • stream Power ( lb/ ft s ) • 2.24 9.16 
• Frctn Loss (ft) 0.69 • cum volume (acre-ft) • 6302 . 39 *19582.18 • 1259.89 
• c & E Loss (ft) • 0.03 • cum SA (acres) • 1746 . 82 • 2090.91 • 645.05 • 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * 

Warning : Divided fl ow computed for this cross-section . 
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Dup l i cateEffect i ve 
Note: ~~!~~p !~ r~~~~i ~:! ~:~~hs were found at this l ocat i on . The c ri t i cal depth wi th the lowest, val i d, 

CROSS SECTION OUTPUT Profi l e #PF#2 
*********************************************************************************************** 
* E. G. El ev (ft) * 1004. 02 * Element Le ft OB * Channel Right DB 
*vel Head (ft) 1.18 * Wt . n-val . 0 . 032 0.032 

w.s . El ev (ft) * 1002.84 * Reach Len. (ft) 495 .00 496.45 500.00 
* crit w.s. (ft) 999. 19 * Flow Area (sq ft) 6259.99 *13856.29 

E.G. slope (ft/ft) *0.001341 *Area (sq ft) * 6259.99 *13882 . 22 
Q Total (cfs) *166000.00 * Fl ow (c f s) *36248.43 *12975 1. 60 

* Top widt h (ft) * 2060.75 * Top widt h (ft) * 984.85 * 1075.90 
ve l Total (ft/s) 8 . 25 * Avg . ve l . (ft/s) 5.79 9.36 

*Max Chl Dpth (ft) 21.04 * Hydr. Depth ( ft ) 6.36 12.96 
* Conv. Total (cfs) *4533739 . 0 * conv. (cfs) *990005.6 *3543734.0 
* Lengt h Wtd . (ft) 496.07 * Wetted Per. (ft) * 995.97 * 1072 . 00 

Mi n ch El (ft) 981.80 shear ( l b/sq ft) 0 . 53 1. 08 
*Al pha 1.11 Stream Power ( l b/ft s) 3 . 05 10 . 13 
• Frctn Loss (ft) 0.69 cum vo lume (acre-ft) 1023.30 *20311.22 34.97 
* C & E LOSS (ft) 0.03 *Cum SA (acres) 150.37 * 2095.07 6.81 
*********************************************************************************************** 

Note : Mu l tip l e critical depths were found at this location. The critical depth with t he l owest, valid, 
water s urf ace was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc ription : 206.4 1 

RS : 206.4 1 

Rlght Cha nn e l Bank stat1on Interpol ated 
Stati on El evat1on Data num= 97 

St a El ev Sta El ev Sta El ev sta El ev Sta El ev 
* * * * * *** * * * * ***** *** * * * * *** ************ ****** * * * * * * * * ******** * * ** * *'************* 

16072.3 1004.6 16106.4 1006.4 16110 1005.1 16145.4 1008.7 16171 1008.7 
16201.9 1005.9 16207.2 1004 16245.8 1004 . 3 16311. 3 1003.5 16339 1003. 3 
16410.7 1003.1 16479.2 1003.2 16504.4 1003.2 16587.4 1003 16660 . 5 1002. 5 
16723.1 1001.7 16801.8 1001. 5 16828 .5 1001. 3 16901.2 1001. 1 16957 .6 1001.1 
17046 . 4 1001 17111 1001.2 17185 . 4 1001 17248.3 1000.1 17325.6 999.8 
17339.6 999.7 17404. 5 999.4 17486.4 999 . 7 17508.2 999.5 17572.4 999.3 
17623.9 997.5 1765 1.1 1000.3 17677. 5 1000 . 2 17744.8 1000 17841.4 1000 
17924.2 1000 17975.5 1001.6 18054.4 997 . 3 18144.7 995.9 18247.4 997.4 
18279.8 997.6 18300.2 993.9 18302 . 9 992. 5 18313.4 993.5 18405.6 991. 3 
18469.8 989.6 18495.7 988.3 18533.5 989 . 6 18556.8 987.7 18575.5 988.9 
18582 . 4 987.8 18584 . 3 989.6 18620. 5 992. 5 18634. 5 992.5 18697.7 996.9 

18786 998.9 18861.4 999.4 18929 . 1 999 . 3 18999.1 996.6 19037 995.4 
19069 . 4 992.6 19082 . 5 992.4 19169. 3 990.8 19285.4 995 19369.2 996. 5 
19395.7 996.5 19466 .6 996. 5 19539.8 996 . 4 19622.9 997.3 19694.4 996.7 
19720 . 5 996 . 5 19730.2 994. 5 19748.7 992 . 6 19835.1 990.8 19895 .8 991.8 
19904. 5 990.4 19996.1 990.2 20002.5 990.4 20015 . 5 997 .7 20035 990 
20091.8 991.6 20171.9 991.2 20269. 1 991.6 20343.1 990.4 20356.9 990 

20360 988.9 20373.3 988 20379 .2 986.7 20421 985 .4 20490.4 985.8 
20544.3 985.8 20576.7 983.8 20636.9 982.520685.221001.4 16 20690.8 1003.6 
20719.8 1001. 5 20729 1007.4 

Manning•s n values num= 
sta n val sta n val sta n val sta n val sta n val 

* * ****** * * ** **** ***** ** * *** *** * *** ** * * *** * * * * * * * ********** ** * ******************* 
16072.3 .025 17185.4 .043 18300 . 2 .032 19622 . 9 . 032 20690. 8 . 032 

Bank Sta: Left Rig ht Le ngths: Left channe l Ri ght coeff contr. Ex pan. 
19622.920685 .22 495 494.64 490 .1 . 3 

Ineffecti ve Flow num= 1 
sta L Sta R El ev Permanent 

16072.3 17111 1008 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
*********************************************************************************************** 
* E.G. El ev (ft) * 1002.32 *El ement Left OB * Channel * Right OB * 
*vel Head (ft) 0 . 91 * Wt. n-val . 0 . 033 0.032 
* w.s. Elev (ft) • 1001.41 *Reach Len . (ft) 495.00 494.64 490.00 

Crit w. s. (ft) 997.88 *Fl ow Area (sq ft) *11582.17 *11788.77 
*E . G. Slope (ft/ft) *0.001436 *Area (sq ft ) *11668.10 *11788 . 77 
* Q Total (cfs) *166000.00 *Flow (cfs) *63303 . 79 *102696 . 20 
*Top wi dth ( ft ) * 3862.05 *Top width (ft) * 2799.74 * 1062 .31 

vel Total ( ft /s) 7 .10 * Avg. vel. (ft/s) 5.47 8.71 
* Max Chl Dpth ( ft ) 18.91 * Hydr . Depth (ft ) 4.63 11. 10 

conv. Total (cfs) *4380634.0 * Conv. (c f s) *1670546.0 *2710087 . 0 
Length wtd. (ft ) 494.78 *wetted Per. (ft) * 2505.07 * 1070.20 

* Min c h El (ft) 982. 50 * s hear ( l b/sq ft) 0. 41 0. 99 
*Alpha 1.16 *stream Power ( l b/ ft s) 2.27 8.60 

Frctn Loss (ft) 0.72 *cum volume (acre-ft) 6181. 39 *19440. 90 * 1257 . 25 
c & E Loss (ft) 0 . 03 *cum SA (acres) 1715.64 • 2078.73 643 . 26 

*********************************************************************************************** 

warning: Divided flow comp uted for this cross-sect i on . 
Note: Multip l e cr i tical depths were f ound at this l ocation . The erot i cal depth with t he l owest, valid , 

water surface was used. 

CROSS SECTION OUTPUT Profi le #PF#2 
*********************************************************************************************** 
* E.G . Elev (ft) 1003.30 * Element Left OB * Cha nne l * Ri ght OB * 
* vel Head ( ft ) 1.09 * Wt. n-val . 0. 032 0 . 032 
* w.s. El ev (ft) * 1002.2 1 * Reach Len. (ft) 495.00 494.64 490.00 
* crit w.s. (ft ) 998. 36 * Fl ow Area (sq ft) * 7928 .85 *12 640.94 
* E. G. Slope (ft /ft) *0.001435 * Area (sq ft) • 7928.85 *12640. 94 
* Q Total (cfs) *166000.00 * Flow (cfs) *50717 . 68 *115282. 30 
* Tal' Wi dth (ft) * 2190.50 * Top width (ft ) • 1128.19 * 1062.31 

ve Total (ft/s) 8.07 * Avg. ve l . (ft/s) 6.40 9. 12 
Max ch l Dpth (ft) 19.71 * Hydr. Depth (ft) 7. 03 11 .90 
co nv. Total (c f s) *4381569 . 0 * conv . (cfs) *1338693. 0 *3042876.0 
Lengt h Wtd . ( ft ) 494.75 * wetted Per. (ft) * 1143. 59 * 1071.00 
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* Minch El (ft) 982.50 • s hear (lb/ sq f t ) * 0 . 62 • 1.06 
• Alpha 1.08 • Stream Power ( lb/ ft s) * 3.97 9 . 65 
* Frctn Loss (ft) 0 . 73 * Cum Vo 1 ume (acre-ft) 942. 69 *20160. 08 34 . 97 
* C & E LOSS (ft) * 0 . 03 *Cum SA (a cres) * 138.36 * 2082.88 * 6. 81 * 
****************** ******************************* ***************************** ********** ******* 
Note: Multipl e critical depths were fou nd at this locat ion. The critical dept h with the l owest, valid, 

water s urface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 206 . 32 

Desc ription: 206. 32 - FEMA section o 

Right channe 1 Bank Station Inte r po 1 a ted 
St ation Elevation Data num= 97 

St a El ev Sta El ev Sta El ev Sta El ev Sta El ev 
****************** ************************************************************** 

16817.7 1002.2 16831.7 1004 . 4 16847. 7 1000 . 1 16903 997 . 6 16998 .5 999 . 5 
17015.9 999.8 17073.2 99 5 . 7 17113. 2 998 .3 17193.6 998 . 2 17277.8 999.4 
17336.8 998.4 17343 . 9 998.8 17416 . 7 997 . 2 17461 999 . 1 17530.2 1000 

17612 1000.6 17634.8 999.5 17703 . 3 1001. 3 17735.8 1000 . 4 17761.4 998.4 
17843 .7 998 . 5 17853. 7 998 17875. 9 994 . 2 17903.4 993.9 17962 .9 996.3 
18028 . 7 995 . 2 18096.2 993.6 18102. 6 993. 3 18134 . 8 1001.1 18154 . 4 1000.2 
18192 . 6 1000 .1 18243.3 992.5 18301.4 992 .6 18329.8 993.4 18404 . 3 989 . 6 
18429 . 4 987.7 18495.6 987.8 18512.7 986.5 18544.6 986 . 5 18577 989.5 

18647 992 . 5 18707 . 1 997.118782 . 1 996 . 8 18869.6 997.5 18885 997.8 
1889 5. 7 996.8 18922.1 996 . 8 18939. 9 995. 3 18961.5 991. 6 18990. 7 990 
19055 .1 991.9 19120 . 2 992 . 7 19199. 6 995 . 3 19288 998 .1 1935 1. 7 998.3 
19433 .6 998 . 5 19488 . 7 998 . 2 19 527 .8 996.5 19 535 995.3 19546.5 994.9 
19619.6 996. 5 19696. 3 996. 5 19801. 3 996.5 19818 996 19830.1 994 . 5 
19917 . 7 993 . 3 19992.8 991. 2 20076 . 4 989.2 20107 . 3 989 20181.4 989. 5 
20194 .5 994 . 9 20217.3 987. 2 20265 . 3 989.9 20314 . 9 990.8 20362 . 4 989 . 9 
20372 . 9 988 . 8 20409.1 988 . 6 20435 986.4 20447 . 1 986.7 20565 . 6 989 . 2 
20589.2 986.1 20647 . 7 982.8 20703 .3 983.2 20732.7 988 . 7 20805 . 2 991 
20816 . 2 997 .6 20847.3 998.3 20854.91000 . 773 20855.6 1001 20889. 3 1002 
20959 . 7 1001. 8 20988.9 1002.7 21076 .4 1002.8 21150.5 1002 . 8 21226 . 3 1002.8 
21295.2 1002 . 7 21368 1003 . 3 

Manning' s n values num= 5 
Sta n val sta n val sta n va l sta n val St a n val 

******************** ******************************* ** *************************** 
16817.7 .043 18404 . 3 .032 19488 . 7 . 032 20889 . 3 . 032 20988.9 .025 

Bank sta: Left Right Lengths : Left Chann e l Right coeff contr. Ex pan. 
19488 . 7 20854.9 515 513.83 520 . 1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

16817.7 17150 1004 F 
20899.3 21368 1004 F 

CROSS SECTION OUTPUT Profil e # PF#1 
***************************************** * ****** * * *** * ** ** * * ********1t************* ** ** *** ****** 
*E.G. El ev (ft ) * 1001.56 * Eleme nt Left DB * Channel * Ri ght DB * 
• vel Head (ft) 0.80 • Wt . n-val. 0.035 0.032 
* w. s . Elev (ft) * 1000.76 * Reach Len. (ft) 515.00 513 . 83 520.00 
* Crit W. S . (ft) 997. 04 * Fl ow Area (sq ft ) *11528 . 58 *13024 . 99 
• E. G. slope (ft/ ft) *0 . 001495 * Area (sq ft) *12280. 60 *13024 . 99 
* Q Total (cfs) *166000.00 * Fl ow (cfs) *61169.30 *104830.70 
* Top width (ft) • 3961.10 • Top width (ft) * 2594.93 • 1366. 17 

vel Total ( ft / s) 6.76 • Avg. Vel . (ft / s) * 5.31 * 8 . 05 
• Max chl Dpth (ft) 17.96 • Hydr. Depth (ft) 5.03 9.53 
• Conv . Total (cfs) *4293590.0 • conv . (cfs) *1582144.0 *2711446 . 0 
• Length Wtd. ( f t) 514 . 23 * wetted Pe r . (ft) • 2293 . 48 • 1372 . 18 
• Minch El (ft) 982.80 • shear ( l b/ sq ft) 0.47 0 . 89 
• A 1 ph a 1.12 * Stream Power (1 b/ ft s) • 2. 49 7 . 13 
* Frctn Loss ( ft ) 0.85 * cum volume (acre-ft) • 6045.31 *19300.02 * 1257 . 25 
* C & E LOSS (ft) * 0.01 * Cum SA (acres) * 1684. 99 * 2064 . 94 * 643.26 * 
**~*************** ********************************* * **** * * ** *********************** * * * ****** * ** 

warning: Divided fl ow computed for t hi s cross-section . 
Note: Multipl e critical depths were found at this locati on. The c ritical depth with the lowest, valid, 

wat er su rface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
****************** ************************************************* * ** * ********** * ** * '~: ********* 
• E.G. Elev ( ft) * 1002 .55 • Element Left DB* Channel *Right OB * 
• vel Head (ft) 0.99 • wt. n-val. 0.032 0.032 
* w. s. El ev (ft ) * 1001.56 * Reach Len. ( ft ) 515.00 513 . 83 520.00 
• Crit w. s. (ft ) • 997 . 90 * Flow Ar ea ( sq ft ) * 7081.88 *14109.49 
* E. G. s l ope (ft / ft) *0 . 001498 • Area ( s q ft) * 7081.88 *14109.49 
* Q Total (cfs) *166000.00 • Flow ( cfs ) *4612 7 . 79 *119872 . 20 
• Top widt h (ft) * 23 77.93 • Top width (ft) • 1011.76 • 1366.17 

ve l Total (ft/ s) 7.83 • AVg. vel. Cft/ s) 6.51 8 . 50 
• Max chl Dpth (ft ) 18.76 * Hydr . Depth (ft) 7.00 10 . 33 
* Conv . Tot a l (cfs) *4288577 . 0 * Conv. (cfs) *1191702.0 *3096875 . 0 
• Length wtd. (ft) 514.13 • wetted Pe r . ( ft ) • 1026 . 57 * 1372 . 97 
* Min ch El ( ft ) 982 . 80 • s hear ( lb/ sq ft) 0 . 65 0 . 96 
• Alpha 1.04 • Stream Power ( lb/ ft s) * 4.20 8 .17 
* Frctn Loss ( ft ) 0.83 • cum volume (acre-ft) 857 . 40 *20008.20 34 . 97 
* C & E LOSS ( f t) 0.00 * Cum SA (acres) * 126.21 * 2069 . 10 * 6 . 81 * 
*1<**********************************************************1<*********1< ******* ** ** ************* 

Note : Multiple cri tical depths were found at this location. The critical depth with th e l owest, vali d, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 206.22 
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INPUT 
Description: 206.22 

Right channel Bank Station I nterpol a ted 
Station Elevati on Data num= 97 

Sta El ev Sta El ev Sta Elev sta Elev sta El ev 

16557.5 1004.3 16639 . 4 1004 16 713 . 7 1003.6 16806.6 1001. 8 16878.4 999 
16892.3 998.9 16946 . 1 1002 . 9 16955.9 1004 . 8 16975 . 7 997 . 5 16981.9 999 . 4 
16987.4 998. 1 17046.8 996.8 17159 . 7 997 17260.1 998 . 5 17320 . 1 997. 5 
17343.9 994. 5 17380.4 994. 5 17400 . 6 996.8 17408 996 . 8 17477 . 4 998 .9 
17541.1 999. 5 17596 . 5 998 . 4 1763 1. 6 996 . 8 17724.8 998 . 9 17740.4 998 . 5 
17771.5 991.4 17846 . 4 992.8 17904 . 5 993.5 17940 995.6 18004 .2 995.6 
18016 . 1 997 .5 18035 . 4 995.9 18079.4 996 . 3 18103.6 997 .7 18147.1 997 . 6 
18161.3 993.8 18238.9 993 . 7 18321. 5 992 . 4 18333.6 991.4 18443.6 991. 4 
18455.9 991.4 18507. 4 994 . 4 18550.2 989 . 5 18634.4 989.6 18723.2 987 . 6 
18759.4 986. 3 188 33. 1 991.5 18933.1 991.9 18987 . 8 992. 5 19058 994 . 5 
19110.4 996.4 19138.8 999.5 19223.6 1000.6 19278.4 1001. 5 19361.2 1000 . 2 
19370.9 998. 6 19381. 6 1000 . 1 19456 . 3 999. 5 195 12.1 996.4 19583 994 . 5 
19660 . 7 994.4 19691. 9 994 . 4 19781.3 994.4 19826.6 994.4 19870 992.6 
19877. 4 990. 6 19912. 2 990 20004 . 6 991.9 20079 991.3 20117 . 2 990.7 
20188.2 986.9 20282 986.7 20306 . 6 994.7 20332.7 985.9 20338.2 985.9 
20423.1 985.1 20525 .8 983 20611.1 984 .7 20700.7 989.7 20755.5 992.3 
20766 .6 995.9 20807 .8 996 . 5 20844 .2 994.9 20887.6 996.6 20898.1 998 .3 
20968. 3 999 2097 4. 6 999 . 120977. 3 5999 . 8423 20990.9 1003. 5 21017.9 1001.7 
21148 . 3 1002.6 2122 2. 8 1003 . 1 21294 . 4 1003.3 21307 . 8 1003.3 21385.2 1003 . 5 
21467.9 1003 . 9 21480 1004 

Manning ' s n values num= 
sta n Val sta n va l sta n va l sta n val 

**************************************************************** 
1655 7 .5 . 043 19278.4 .043 19583 . 0 32 20990.9 . 025 

Bank Sta : Left Right Len gth s : Left Channel Ri ght Coeff Contr. Expan . 
19278 . 420977. 3 5 500 502 . 44 460 .1 . 3 

Ineffective Fl ow num= 
Sta L Sta R El ev Pe rmanent 

16557 . 5 16955.9 1004 F 
21480 21480 1004 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
***************** **** ***************************************************************** ********* 

E. G. Elev (ft) • 1000 . 70 Element Left DB • Channe l • Ri ght DB • 
ve l Head ( ft ) 0 . 87 Wt . n- va l. 0.043 0 . 032 

• w.s. Elev ( f t ) 999.83 • Reach Len. ( ft) 500.00 502 . 44 460.00 
• crit w. s. (ft) 996 . 54 • Fl ow Area ( sq ft) *11715.22 *13207.08 
• E. G. slope (ft/ ft) *0 . 001855 • Area ( s q ft) *11741.90 *13207.08 
* Q Total ( cfs) *166000 . 00 • Fl ow (cf s ) *53201.89 *112 798. 10 
• Top width (ft) • 3819 . 75 • Top width (ft) • 2242.04 • 1577. 71 

ve l Tota l (ft/s) 6.66 • Avg. vel . (ft/s) 4 .54 8 . 54 
*Max Chl Dpth (ft) 16.83 * Hydr. Depth ( ft) 5 . 34 8.37 
* co nv . Total (cfs) *3853835.0 * Co nv. (cf s) *1235128 . 0 *2618707.0 

Length Wtd . ( ft) 501.63 • Wetted Per. (ft) • 2198.36 • 1582.28 
* Mi n ch El (ft) 983.00 • s hear ( lb/sq ft) 0.62 0.97 
• Alpha 1.27 • Stream Power ( lb/ ft s) • 2.80 8 .26 

Frctn Loss ( ft ) 0.99 • Cum volume (acre-ft) • 5903.31 *19145.30 * 12 57. 25 
* C & E LOSS ( ft) 0 . 00 *Cum SA (acres) * 1656.39 * 2047.58 643 . 26 
*********************************** ** ********************************************************** 

warning: Divided flow computed for thi s cross-section. 
Note: Multiple critical depths were fo un d at this l ocation. The criti cal depth wi th the l owes t , vali d, 

water surface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
**************** * * * ****************** ***i:***'~>***'~<** * * * * * *****************************'f;********* 

E. G. Elev (ft) • 1001.72 El ement Left DB * Channel * Right DB • 
vel Head (ft) 1.03 wt . n-val. 0 . 043 0 . 0 32 

* w. s. El ev (ft) * 1000 . 69 * Rea ch Len. (ft) 500 . 00 502 . 44 460.00 
• crit w.s . (ft) 996 . 71 *Fl ow Area (sq ft ) • 6624 . 84 *14611.29 
• E.G . s l ope (ft/ft ) *0 . 001734 • Area (sq ft) • 6624.84 *14611 . 29 
• Q Total (cfs) *166000.00 * Fl ow (cfs) *38880.52 *127119.50 
• Top wi dth ( ft ) • 2441.77 *Top wi dth (ft) 794 . 27 • 1647.50 

ve l Total (ft/ s) 7 . 82 * Avg. vel. (ft/ s) 5.87 8.70 
* Max chl Dpth (ft) 17 . 69 * Hydr. Depth (ft) 8 . 34 8 . 87 
* conv . Total (cfs) *3 986076 . 0 * Conv . (cfs) *933618. 8 *3052457 .0 
• Length wtd. ( f t ) 501 .89 * wetted Per . (ft) 804 .40 • 1652.99 

Min ch El ( f t) 983.00 • shear (1 b/sq ft) 0. 89 0. 96 
* Alpha 1.08 * Stream Power ( l b/ ft s) * 5.23 8 . 33 

Frctn Loss (ft ) 1.04 * cum volume (acre-ft) 776.37 *19838 . 81 34.97 
• c & E Los s (ft) 0. 02 * cum SA (acres) 115 . 53 * 205 1. 32 6. 81 
*** *** ********* * * * ******** * * * ***** * * *** ************ * * * **************** ~ ************ * * ********** 

warning: 
warn ing : 

Divided fl ow computed for this cross-section . 
The energy loss was greater than 1.0 ft (0 . 3 m) . between the current and previous cros s 
s ecti on. Th i s may indicate th e need fo r additi onal cross secti on s . 
Multiple critical depths were found at this l ocation. The criti ca l depth with the l owes t , 
water s urf ace was used . 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 206.13 

RS: 206.13 

Rl ght chann e 1 Bank Stat1 on I nte rpo 1 a ted 
St at10n El evation Data num= 97 

St a El ev Sta El ev Sta El ev Sta El ev St a El ev 
*** ****************** *********************************************************** 

16722 . 1 1002 .8 1678 5. 1 1002 .2 16877 . 3 1002 .1 16908 . 3 1000.9 16979 . 6 1000 . 9 
17014 . 5 1000 . 3 17057.5 998 . 5 170 70.3 997.5 17183.2 997.5 17222.6 994.5 
17342 . 3 992.1 17417.8 994.4 17490.8 994.6 17494 994 . 7 17613.2 996 . 3 
17668 . 4 995 . 8 17699. 1 991. 3 17790.1 992.3 17861. 7 993.7 17934.2 99 3.6 
17996 . 1 993 . 2 18017.5 997 .218080 . 8 996. 1 18121. 2 996 . 9 18147. 1 992 . 3 
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18166 . 8 991.3 18235 . 4 991. 3 18302.6 991 . 3 18386 991.3 18421.8 989.5 

18432 988 . 4 18469 . 5 988 . 4 18475.1 989 . 5 18500.2 989.3 18504.2 988 . 4 
18568.5 987 . 1 18688. 1 988.4 18765.4 989.5 18782.8 992 .5 18860.9 996 . 5 

18915 999.2 18980.4 995 . 4 19020.4 994 . 5 19089.1 997 .3 19153.9 1000.5 
19162 1001.6 19203 1003.8 19205.7 1003 . 2 19223.2 1003 19263.9 1000.5 
19294 999.3 19352.5 999.3 19369.3 998. 5 19381.9 996.4 19450 . 5 995 . 7 

19547.3 995 . 6 19615 . 3 994 . 4 19675. 1 990 . 6 19753.3 990.5 19774 . 8 990.4 
19852 . 5 988.3 19926.3 986.6 19938.1 987.1 19943.1 987.8 19956 986 . 6 

19959 986.7 20036.9 986.5 20105.4 986 . 3 20129.5 986.8 20164.8 990.8 
20183 . 5 987.1 20270.6 987.9 20276.8 988 . 6 20297 . 8 988 . 6 20342.4 987.5 
20366.8 987 . 4 20431.3 985.5 20458.7 984 . 6 20505 . 9 984 . 6 20523 . 1 985.6 
20557 . 7 986.6 20563 . 2 987 . 2 20637 987 . 5 20656 988.4 20660 . 4 988 

20685 996 . 6 20699.6 998 20710.6 997. 6 20766.4 997.9 20788.2 997 
20848 . 3 996 . 7 20868.5 996 20903. 4 995.720914.99998.8712 20934. 1 1004. 1 
20964 . 8 1000.3 20989.1 1000.6 

num= Manning's n values 
Sta n val sta n val Sta n val 

********************* * **** * * * * * * * * ** ** **** * * * * * * 
16722. 1 .043 19203 

Bank Sta : Left Rig ht 
1920320914.99 

. 033 20934 . 1 .032 

Lengths: Left channel 
490 483. 44 

Ri ght 
540 

coeff cont r . 
. 1 

Ex pan. 
. 3 

CROSS SECTION OUTPUT Profi 1 e #PF# l 
*************************************************** ******************************************** 
* E.G. Elev (ft) 999 . 71 * El ement Left os * chann e l * Right DB • 
* vel Head (ft) 0 . 86 * Wt . n-va l . 0.043 0.033 
* w. s. Elev (ft) 998 . 84 * Reach Len. (ft) 490.00 483.44 540.00 
* crit w. s . (ft) * Flow Area (sq ft) *11343.04 *12898.46 
* E.G. slope (ft/ ft) *0.002097 * Area (sq ft) *11343.04 *12 898 . 46 
• Q Total ( cfs ) * 1.66000.00 * Fl ow (cf s) * 57077.14 *108922.90 
* To\' width (ft) * 3610.69 *Top wi dth (ft) * 2057 . 86 * 1552.83 * 

ve Total (ft/ s) * 6.85 * AVg. vel. (ft/ s) * 5.03 8.44 
* Max chl Dpth (ft) 14 . 24 * Hydr. Depth (ft) 5 . 51 8 . 31 
* conv . Total (cfs) *3625268.0 * Conv. (cfs) *1246506.0 *2378763.0 
* Length wtd . (ft) 485 . 81 * wetted Per. (ft) * 2060.23 * 1556 . 11 
* Min ch El (ft) 984.60 * Shear (l b/ sq ft) 0 . 72 l. 08 
* Alpha 1.18 * Stream Power ( lb/ ft s) * 3.63 9 . 16 
* Frctn Loss (ft) 1.19 * cum volume (acre-ft) * 5770.82 *18994.74 * 1257 . 25 
* C & E LOSS (ft) 0.04 * ·CUm SA (acres) * 16 31 .71 * 2029.52 643 . 26 
********* **** ************** ********* **** ***************** ************ ******* ****** ************* 

warnin g : Di vi ded flow computed for this cross-section . 
warning : The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. Thi s may indicate the need f or additi onal cross sect i ons. 

CROSS SECTION OUTPUT Profi l e #PF#2 
********** ****************************************************************** ******** *********** 
* E . G. El ev (ft) * 1000.66 * Element Left DB channel Right 08 
* vel Head (ft ) 1. 23 * Wt . n-val. 0.043 0.033 
* w.s . El ev (ft) 999.43 * Reach Len . (ft) 490 .00 483.44 540.00 
* crit \v.s. (ft) * Flow Area (sq ft) * 5507.57 *13816 . 21 
* E. G. s lope (ft/ft) *0 . 002539 * Area (sq ft) * 5507 .5 7 *13816 . 21 
* Q Total (cfs) *166000 . 00 * Flow (cfs ) *35563 . 61 *130436. 40 
* TO\' Wi dth (ft) * 2386.31 * Top widt h (ft) 762.20 * 1624 . 11 

ve Total (ft/s) 8.59 * Avg . vel. (ft/s) 6.46 9 . 44 
* Max chl Dpth (ft) 14 . 83 * Hydr. Depth (ft) 7. 23 8. 51 
* Conv . Total (cfs) *3294110 . 0 * conv. (cf s) *705725. 5 *2588384.0 
* Length wtd . (ft) 484 . 60 * wetted Per. (ft) * 771. 32 • 1627 . 99 
• Min ch El (ft) 984 . 60 * shear (lb/ sq ft) 1.13 * 1. 35 
* Alpha 1.07 • Stream Power ( l b/ ft s) * 7 . 31 12 . 70 
* Frctn LOSS (ft) 1. 44 * cum vo lume (acre-ft) 706 .74 *19674 . 86 34.97 
* C & E LO SS 0.06 * cum SA (acres) 106 . 60 * 2032 . 45 6. 81 (ft) 
********* ******* ******************************************** ******* ****** *** ********** ********* 

warning: 
warning: 

warning: 

Di vi ded f l ow computed f or this cross- s ection . 
The vel ocity head has changed by more t han 0 . 5 ft (0.15 m) . Th i s may indicate the need for 
additi onal cross sections . 
The energy l oss was greater than 1.0 ft (0.3 m). between the current and previous cross 
sect ion . This may indi cate the need for additional cross sect i ons. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS : 206.03 

Description: 206.03 
Station El evati on Data num~ 96 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
***************************************************************** ** ** *********** 

16802 . 9 1002 . 4 16810 . 4 1002 16813.6 1000 . 9 16824 1002.4 16844.6 1000 . 6 
16890. 3 1000 . 8 16957 . 6 998.6 16974.2 996 . 3 17051 996.3 17118.7 996 
17158.8 996 . 3 17238 .1 994 . 4 17268.4 993 . 9 17337.7 992.2 17429.7 992 . 2 
17531 . 5 992.2 17538 . 3 993 . 5 17 547.2 994.4 17602. 5 996.5 17662 996.6 
17711.8 998.8 17753.6 997 . 9 17811 .8 999.7 17868 . 4 998.8 17876 996.8 
17888.6 992 . 2 17921. 7 991.3 17955 . 9 991.3 18046 . 3 991.3 18129 992.2 
18208 . 5 993.4 18309 .7 993.6 18420 . 9 993.3 18447.9 989.4 18457.8 986.4 
18517.5 985 . 1 18549 . 4 986.9 18588 984 18644 .. 4 992.4 18712 . 4 995 . 4 
18774.2 998 . 9 18830 995.4 18904 . 6 994.2 18908 . 3 994.2 18995 . 9 996.3 
19086.5 1000 .5 19177 1002 . 9 19201.9 1004.4 19226 . 8 1002.9 19249 . 6 1003.2 
19274 . 5 1000. 5 19281.8 998.5 19300.1 995.7 19315 . 7 994.3 19390 . 1 994 . 3 
19400.5 994. 3 19413. 5 991. 2 19424 . 9 989.1 19482 . 5 986.8 19510 . 1 986.8 
19554 . 4 985.8 196 58 . 8 985.8 19753.3 985.9 19822.1 985.9 19854.2 986 . 9 
19870.5 986.6 19902.2 987.2 19919 . 6 986. 6 19994. 1 987 . 8 20078.9 988.1 
20133 . 4 987.5 20176. 6 991.9 20201. 4 992.1 20216.4 992.9 20292. 1 994 . 2 

20354 993 20378.4 992 20392 989.3 20410.4 989. 1 20427.7 986 . 6 
20479.5 986.9 20548 985 . 1 20601.3 984.5 20610 . 2 984.8 20660 .5 989 . 4 
20711 . 9 992. 7 20772 . 6 995 . 4 20851.6 995.1 20876 . 8 995 20972 . 6 994.7 
21099.7 995.7 21122 .5 995 . 9 21132.1 998 . 6 21160 . 4 1005.3 21175 . 8 999.9 
21184.2 999.9 

Mann i ng's n values num~ 

sta n val Sta n val sta n val 
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DuplicateEffecti ve 
****************************t;****************1l** 

16802.9 . 043 19201.9 .033 20772 . 6 .032 

Bank Sta : Left Right Lengths: Left Channel 
19201.9 20772 . 6 590 513.6 

Ineffect i ve Fl ow num= 1 
Sta L Sta R El ev Permanent 

16802.9 16900 1003 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Right 
510 

coeff cant r. 
.1 

Expan. 
. 3 

*********************************************************************************************** 
* E. G. El ev (ft) 998.47 * El ement Left OB * Channel * Right OB * 
• vel Head (ft) 1.28 • Wt . n-val. 0.043 0.033 0 . 032 
• w.s. El ev (ft) 997.19 • Reac h Len. (ft) 590.00 513.60 510.00 
• crit w.s . (ft) 995.40 • Flow Area (sq ft) • 7301.5 7 *12448 . 57 718.57 
• E.G . Sl ope (ft/ft) *0 . 002920 *Area (sq ft ) * 7301.57 *12448.57 718 .57 
• Q Total (cfs) *166000.00 * Fl ow (cfs) *38067.28 *125045 .60 • 2887.13 
• Top width (ft) * 3627.33 *Top width (ft) * 1790 .61 * 1482 .23 354.48 

vel Total (ft/s) 8.11 • Avg. vel. ( ft/s) 5.21 10 .04 4.02 
* Max Chl Dpth (ft) 13.19 * Hydr. Depth (ft ) 4.08 8.40 2.03 
* Conv. Total (c fs) *3071777 . 0 * conv. (cfs) *704422.8 *2313929.0 • 53425.3 
• Length wtd. (ft) 528.46 *wetted Per. (ft) * 1793.59 * 1484.21 354.67 
• Minch El (ft) 984.50 • shear ( l b/sq ft) 0.74 1.53 0.37 
• Alpha 1.25 • s tream Power (lb/ft s) * 3.87 15.36 1 . 48 
* Frctn Loss (ft) 1.19 *cum vol ume (acre-ft) • 5665 . 95 *18854.09 * 1252.79 
* C & E LOSS (ft) 0.12 * Cum SA (acres) * 1610.07 * 2012.68 641.06 
*********************************************************************************************** 

warn ing: Divided f l ow computed for this cross-section . 
warning: The energy l oss was greater than 1.0 ft (0.3 m). between t he current and previ ous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
* E.G. El ev (ft) 999.15 * Element Left OB * channe 1 • Ri ght OB 
*vel Head (ft) 1.78 * Wt. n-val. 0.043 0.033 
* w.s. Elev (ft) 997.37 * Reach Len. (ft) 590.00 513.60 510 . 00 
* Crit w.s. ( ft) 995.41 * Flow Area (sq ft) * 3391.07 *12720 .36 
* E.G . slope (ft/ft) *0.003548 • Area (sq ft) * 3391.07 *12720.36 
* Q Total (cfs) *166000.00 * Flow (cfs) *23329.40 *142670.60 
*Top width (ft) * 2131.13 *Top width (ft) 647.70 • 1483.43 

vel Total (ft/s) 10.30 * Avg. vel. (ft/s) 6.88 11.22 
*Max ch l Dpth (ft) 13.37 * Hydr . Depth (ft) 5 . 24 8.57 
• conv. Total (cfs) *2786996.0 • conv. (cfs) *391680.3 *2395315. 0 
• Length wtd. (ft) 524.67 • \vetted Per. (ft) * 653 . 26 • 1487.40 

Min ch El (ft) 984. 50 * shear (1 b/sq ft) 1.15 1. 89 
• Alpha 1.08 Stream Power ( l b/ ft s) * 7.91 21.24 
* Frctn LOSS (ft) 1.16 *Cum Volume (acre-ft) 656.69 *19527 .61 34.97 
• c & E Loss (ft) 0.28 • cum SA (acres) 98.67 • 2015.21 6.81 
*********************************************************************************************** 

warning: 
warning: 

Di vided f l ow computed for this cross-section. 
~~~i~j~~ii t~r~~;ds~~~i~~;~ged by more than 0.5 ft (0.15 m). This may _indicate the need for 

warning: 

warning: 

The conveyance ratio (upstream conveyance di vided by downstream conveyance) is 1 es s than 
0 .7 or greater than 1.4. This may i ndicate the need for additional cross sections. 
The energy l oss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note : Mu l tiple cr i tical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 

RS: 205.94 

Descript i on : 205.94 
Station El evation Data num= 96 

Sta El ev Sta El ev Sta El ev St a El ev Sta El ev 
******************************************************************************** 

16903 .8 
16985 . 1 
17267 . 9 
17688.9 
17928 .3 
18279 . 7 
18407 . 6 
18642 . 1 
18916 . 1 
19199.3 
19535.3 
19926.3 
20149.5 

20345 
20569.1 
20686.6 
20938.8 
21195.3 
21402.4 

21683 

1000. 5 16909.4 
1001. 6 17007 . 6 
996.3 17336 . 5 
994.4 17733 .4 
993.4 18000. 5 
991. 1 18294 .7 
986.2 18496. 1 
988.5 18669.8 
992.8 18941.2 

982 19250 
985 19613.6 

989 . 4 19994.7 
990 . 4 20183.7 
989.3 20445.6 

981 20589.6 
992.8 20704.4 
991. 7 20969.6 
994.9 21265.8 
995.6 21473.1 

1001.6 

1000 16920. 9 
998 . 7 17082.9 
996.2 17426 

994 17754.7 
993 . 2 18041.8 
987 . 3 18302.5 
984 . 1 18565.5 
994.1 18756.5 
994 . 2 19004 .1 
981.9 19337.5 
984.8 19703.6 
989.1 20082.6 
994 . 3 20237 
986.5 20507.2 

984 20612 
994.4 20767 
993.5 21038.9 
994.7 21288.8 
995. 1 21527.7 

1001. 6 16972. 5 
996 . 3 17151.6 
996 . 4 17508.2 
991. 9 17830.3 
993. 1 18116.7 
986.7 18362.5 
985.4 18614.9 
994.7 18817 .1 

991 19053.5 
981.5 19354 . 9 
985.4 19775.9 
988.9 20106 . 6 
990.7 20262 . 2 
982.5 20519 . 9 
989.6 20643 
996.6 20871.9 
995.4 21103 

994 21309.9 
994 . 8 2155 1 

1001.2 16975 . 5 
996 . 3 17234 
996.2 17592.3 
991.2 17928 
993 . 3 18216.4 
986.9 18376.8 
987.2 18629.5 
995.6 18869 . 8 
981.9 19123.4 
982.2 19448.6 
989. 5 19831.1 
989.1 20111. 2 
991.4 20291 . 7 
982.9 20520.2 
991. 1 20662.1 
997.4 20903 . 2 
995 . 9 21150.3 
995.5 21385 . 6 
998 . 8 21641.3 

Manning • s n va 1 ues num= 
sta n val Sta n val sta n. val sta n val 

**************************************************************** 
16903 . 8 .043 18817.1 .033 20767 .032 20938.8 . 037 

sank sta: Left Right Lengths: Left Channel Right coeff Contr . 
18817 . 1 20767 505 506 . 69 510 .1 

Ineffective Flow num= 1 
Sta L Sta R El ev Permanent 
21215 21683 999 F 

1000.3 
996.3 
996.3 
993.4 
993.4 
985.1 
988.4 
993.4 
981.8 

985 
990.2 
988.5 
989.3 
982.1 
992.9 
996.9 
993.9 
995.9 
999.1 

Expan. 
. 3 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************************** 
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• 

• 

• 

Dupl i cateEffective 
* E . G. El ev ( f t) 997 . 17 • Element * Left OB * Channe 1 * Ri ght OB * 
* vel Head (ft) 0. 89 * Wt . n-val. 0.043 0.033 0.036 
* w.s. Elev ( ft ) 996 . 28 * Reac h Len. ( f t) 505 . 00 506. 69 510 . 00 
• Crit w. s . (ft) 992.36 • Flow Area (sq ft) • 6215.99 *17060 .13 528. 54 
* E.G . Slope (ft / ft ) *0.001782 • Area (sq ft ) • 6215.99 *17060 . 13 877 . 89 
* Q Total (cfs) *166000 . 00 * FlOW (cfs) *26725 . 95 *137949 .00 * 1325 . 10 . ~~~ ~~~~~ ( ft) . 3972.87 * Top Wi dth ( ft) • 1403 . 39 • 1940.66 628.82 

(ft/s) 6. 97 • Avg. vel . ( ft /s) 4.30 8.09 2.51 
* Max Ch 1 Dpth ( ft ) 15 . 28 • Hydr. De pth (ft) 4. 43 8. 79 1. 72 
• conv. Tota l (cf s) *3932557.0 • conv. (c f s) *633140 . 5 *3268024 . 0 • 31391.7 
• Length Wtd. (ft) 506.47 • wetted Per. (ft) • 1404 . 90 • 1944.24 * 307 . 99 
• Min ch El (ft ) 981.00 • s hear ( 1 b/ sq ft) 0.49 0.98 0.19 
• Alpha 1.18 • Stream Power ( l b/ft s) . 2. 12 7 . 89 0 . 48 
* Frctn LOSS (ft) 0 . 66 * cum volume (acre-ft) * 5574.4 1 *18680.13 * 1243.45 
* C & E LOSS (ft) . 0.07 • cum SA (ac res) . 1588.44 • 1992 . 50 635.31 
*** * ** ****** ** *'1: ** ** * **** * **** * ********************** *** * * * * ** ** ******* * * *** ** * ******1<1********* 

wa r ning: Di vi ded flow com~uted for this cross- secti on . 
Note: Mu ltipl e criti ca depths were found at t hi s location . 

water surf ace was used. 
The critical depth wi th the lowes t , valid, 

CROSS SECTION OUTPUT Profi 1 e # PF#2 
************* ********************* ****************** ****************** **** ********************* 
* E.G. El ev (ft) 997 . 71 * El ement Left OB * Chann e l * Right OB * 
• vel Head (ft) 0 . 86 • Wt . n-val. 0.043 0 . 033 
• w. s. El ev (ft ) 996 . 85 • Reach Len. (ft ) 505.00 506 . 69 510 . 00 
• crit w. s. (ft) 992 . 30 • Flow Area (sq ft ) • 4747 . 93 *18184.85 
• E. G. s l ope ( ft / ft ) *0.001519 • Area (sq f t) • 4747 . 93 *18184.85 
• Q Total (c f s) *166000 . 00 • Flow (cfs) *24792.00 *141208. 00 
• Top width (ft ) • 2567 .00 • Top width ( ft ) 617 . 10 • 1949.90 

vel Total (ft/s) 7.24 • Avg. vel . ( ft /s) 5.22 7 . 77 
MaX Ch l Dpth ( ft ) 15.85 * Hydr . Depth ( ft ) 7 . 69 9.33 
Conv . Total (c f s) *4259277 . 0 • Conv. (cf s) *636120.4 *3623156 . 0 

• Length Wtd. (ft) 506 . 48 • wetted Per . ( ft ) 621.93 • 1953.74 
* Min ch El (ft) 981.00 • shea r (1 b/ s q ft) 0. 72 0. 88 
• Alpha 1 .06 • Stream Power ( l b/ ft s) • 3.78 6.85 
• Frctn Loss (ft ) 0.59 • Cum vol ume (ac re - ft) 601.57 *19345.4 1 34.97 
* C & E LOSS (ft) 0.06 * Cum SA (acres) 90.10 * 1994.97 6.81 
************ ******** * ********* * * **** * * *** '~: ** ** * ********** ** ************ * *** ******** * ** ** ******* 

Note : Multiple critical depths were found at this loca ti on . The cri tical depth with th e l owest, valid, 
water surface was used . 

CROSS SECTION 

RIVER: 
REACH: RS: 205.84 

INPUT 
Descript i on: 205.84 
St ati on El evation Dat a num= 96 

Sta Sta El ev Sta El ev 

17154.7 999.5 17167.6 998 . 3 17173 . 7 
17395.4 998 . 8 17445.8 998 . 6 17482 . 3 
17572. 5 997 . 3 17612. 4 996 . 5 17644 . 3 

17775 993.6 17842.8 992 . 3 17862.2 
18029.4 989. 1 18042.3 990. 1 1808 5 . 3 
18242. 1 986.4 18267.7 987.9 18304 .8 
18487 . 6 987.3 185 19 .2 980.3 18575 . 4 
18611 . 3 981.7 18624 . 5 979 . 5 18698 . 1 
18868. 5 982.8 18970 .3 982.9 19086.6 
19244.2 986 .1 19262.6 985.8 19339.3 
19606.4 989 . 5 19664 .7 990.4 19734.4 
19965.5 989.4 20028 . 7 988.2 20132.7 
20199.7 984.8 20287 . 6 984.2 20364.3 
20481.4 989.8 20508 994.7 20535.7 
20691. 5 994.7 20737.2 994.6 20809 . 8 
20909.1 992.8 20953.5 994.7 21021. 3 
21126 . 7 992.2 21139 . 8 993 . 2 21222. 1 
21367 . 3 994.1 21398. 1 992.4 21450.5 
21563 . 2 993.7 21607.4 993.3 21622.3 

21696 999 . 5 

Manning's n va 1 ues num= 

El ev Sta Elev Sta Elev 

999 17242.7 999.3 17319.2 999.3 
997.2 17534.1 997.5 17544.3 997.1 
993.7 17719.4 994 . 2 17735.7 993 . 6 
987.5 17958.9 987.6 17969 . 5 989 . 4 
986. 5 18121. 7 984.6 18194 . 4 985 
988.6 18343.6 988 . 3 18423 . 5 987 . 9 
985.3 18594.1 984.3 18599.2 983 
979.6 18782.8 980.6 1885 2.2 980.4 
984 . 3 1913 7. 9 986 19161. 5 987 . 5 
985 . 7 19420.2 986.1 19521. 7 987 . 3 

992 19762.4 991. 1 19876.6 990.8 
984. 3 2014 7. 5 983 . 5 20176 983 
982.3 20417.7 981.2 20446.2 981. 5 

996 20575 . 3 996.4 20613 . 9 995 . 2 
995.7 20816.4 996 20875 995. 1 
995 . 7 21074 . 7 995.5 21087.2 993.8 
993.7 21281. 4 994.3 21334 . 2 993 
994.8 21460 991. 6 21508.8 993. 1 
993.7 21634. 1 995.7 21671.2 996.7 

~ n~ ~ n~ ~ n ~ ~ n ~ ~ n ~ 
*******1t************* **1l*************** * * * * * ******************************* * * * ** 
17154.7 . 043 18487.6 . 043 18575.4 . 032 20535.7 

Bank Sta: Left Ri ght Lengths: Left Channe 1 
18487 . 6 20535 . 7 495 496 

Ineffecti ve Fl ow num= 1 
St a L Sta R El ev Permanent 
21450 21696 999 F 

CROSS SECTION OUTPUT Profi le #PF#1 

Right 
480 

. 032 20875 

Coeff Contr . 
. 1 

.037 

Expan. 
. 3 

* E. G. El ev (ft ) 996 . 43 • Element Left DB • channel • Right DB • 
• vel Head ( ft ) 0 . 64 • wt . n-val . 0.043 0.033 0.036 
• w.s . El ev ( ft) 995 .78 • Reach Len . ( ft ) 495.00 A96. 00 480.00 
• cri t w. s. (ft) 991. 10 • Flow Area (sq ft ) • 5827.68 *20747.91 • 1226.92 
• E. G. s l ope (ft/ft) *0.001006 • Area (sq ft) • 5827 . 68 *20747.91 * 1697.20 
• Q Total (cf s) *166000.00 • Flow (cf s) *22 730 . 35 *141072.70 • 2196 . 97 
• Top width ( ft) • 3933 . 88 • Top wid th ( f t) 867.04 • 2043.50 • 1023 . 33 

ve l Total ( ft /s) 5.97 • Avg . vel. ( ft / s) 3.90 6 . 80 1. 79 
• Max chl Dpth ( ft ) 16.28 * Hydr. Depth ( ft) 6.72 10 . 15 1.47 
• Conv. Tot a l (cfs) *5233237.0 * Conv. (cfs) *716586 . 3 *4447390 . 0 • 69260.5 
• Length wtd. (ft ) 495 . 56 • wetted Per. (ft ) 868.21 • 2046 . 96 836. 58 
• Min ch El (ft ) 979 . 50 • shear ( lb/ sq ft) 0.42 0 . 64 0.09 
• A 1 pha 1.16 • stream Power (1 b/ ft s) • 1. 64 4. 33 0.16 
• Frctn Loss ( ft ) 0.65 • cum volume (acre-ft) • 5504.60 *18460 .23 • 1228 .37 
* C & E LOSS ( ft ) * 0.00 * Cum SA (acres) * 1575.28 * 1969.33 * 625 . 63 * 
*** * ********* * * * ****** * **** * ****** ** * * ** ** * ****************** * ** * ***** *****1f*1f*1f** ********** * * * 

Warnin g: Divided flow computed for thi s cross-section. 
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Note: 
Dupl i cateEf fect i ve 

Mu l t ipl e cri ti cal dept hs were f oun d a t t his l ocat i on . The cr i ti cal dept h wi t h the l owes t , val id, 
water s urface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
*********************************************************************************************** 

E.G. El ev (ft ) 997.06 * El ement Left OB * channe l Rig ht OB * 
* vel Head (ft ) 0.67 wt. n-val . 0 . 043 0.033 
* w. s. El ev (ft) 996 . 39 *Reach Le n . (ft) 495.00 496.00 480.00 
* Cri t w. s . (ft) 991.10 * Fl ow Area (sq ft) * 3668.58 *21988.48 

E. G. s l ope (ft/ft) *0.000928 *Area (sq f t) * 3668.58 *21988 . 48 
* Q Total (cfs) *166000.00 *Fl ow (c f s) *16967.54 *149032.50 

* ~~~ ~~~~~ ~ms) * 243~: ~~ : l~~. w~~i~ ~ms) 38u~ * 204u~ 
Max chl Dpth (ft) 16.89 * Hydr. Depth (ft) 9.46 10.74 
Co nv. Tot a l (cfs) *5449105.0 * Conv . (c f s) *556975.2 *4892130.0 

* Le ngth wtd. (ft) 495.95 *wetted Per . (ft) 398.36 * 2051 . 95 
*Mi n c h El (ft) 979.50 *shear (lb/sq ft) 0.53 0 . 62 
*Al pha 1. 04 Stream Power ( l b/ft s) 2 . 47 4 . 21 
* Frctn LOSS ( f t) 0.58 Cum Vo lume (acre-ft ) 552 . 78 *19111 . 76 34.97 
* c & E Loss (ft) 0. 01 * cum SA (acres) 84 . 28 * 1971.72 6. 81 
*********************************************************************************************** 

Note: Mu l t i pl e cr i tical dept hs were fo und at t hi s l ocati on . The critical depth wi th t he l owest, val id, 
water s urf ace was used . 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Descript i on : 205.75 

RS: 205.75 

Stati on El evation Data num= 96 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

******************************************************************************** 
17305.3 
17581.1 
17864.9 
18204.5 
18414.2 
18502.7 
18852.2 
19231.1 

19547 
19806.7 
2005 1. 4 
20183.3 
20373.3 
20691. 1 
20929.3 
21060 . 1 

213 77 
21648 . 1 

21921 
22 145 

998.9 17323 . 7 
996.2 17666.5 
996.5 17966.3 
985.7 18238.3 
984.2 18425 . 5 
981. 5 18551 . 9 
983.7 18938.1 
986.4 19292.3 
990 . 4 19564.3 
989.9 19819.8 
988. 1 20065.4 

981 20265.9 
988 . 6 20450.3 
996 . 1 20754.7 
994 . 1 20943.9 
993.2 21120.9 
994.4 21386.2 
996.3 21682 
997 . 6 22001 
998.9 

996.7 17395.5 
995.9 17680.3 

996 18048 
975.2 18303 
978.9 18465.2 
977.5 18634.1 
983.3 19031. 5 
989.2 19362.3 
991.1 19608. 3 
990 . 5 19830.2 
987. 5 20101.2 
982.2 20296.1 

990 20500.5 
995 . 2 20833.9 
991.9 20951.5 
992.7 21131. 3 
994.7 21449.8 
996. 5 21789 
997. 7 22076. 6 

num= 4 

996.8 17486.9 
996 17753. 1 

994 . 8 18136.2 
975 .1 18340 . 9 
978.9 18482 
978 . 7 18705.8 
983 . 4 19132.6 
991. 3 19410.6 
991.1 19685 . 9 
990 . 2 19906.7 
975 . 7 20131.5 
983 . 6 20320.1 
990 . 7 20583.6 
994 . 8 20900.7 
991. 7 20989 
991. 3 21198.6 

995 21502.3 
996.8 21807.7 
997 . 7 22142.9 

Man nin g ' S n Va 1 ues 
s t a n val Sta n val Sta n val s t a 

996 . 4 17509.8 
996 . 5 17853 . 4 
989.8 18199.9 
977 . 7 18362.6 
983 . 4 18487.5 
979 . 9 18783 . 7 
984 . 5 19156 
989.7 19510.1 
990.7 19759.4 
988 . 4 19984 . 6 
973 . 9 20148.4 
985.5 20338.8 
992.4 20674.8 
994.8 20927.8 

994 21037 . 1 
99 1. 5 21306.4 
995 . 3 21567.5 
996.8 21902.8 
997 . 7 22 143.7 

n val 
**************************************************************** 

17305.3 .043 18048 .043 20583.6 .043 21131.3 . 025 

Bank Sta: Left Ri ght Le ngths: Left c hannel Right Coeff Con t r . 
18048 20450 . 3 825 642 490 . 1 

Ineffective Fl ow num= 1 
Sta L Sta R El ev Permanent 
21400 22145 999 F 

CROSS SECTION OUTPUT Profi l e #PF#1 

996.4 
996.5 
985 . 9 
983.3 
980.6 
983.6 
984.8 
990.4 
989.7 
988.8 
974.7 
985.9 
995.6 
993 . 3 
991. 6 
993.9 
995.7 
997.4 

999 

Expan. 
. 3 

*********************************************************************************************** 
*E . G. El ev ( f t) 995.78 *El ement Lef t OB * Channel *Ri ght OB * 

ve l Head (ft ) 0.68 Wt . n-val . 0.043 0.043 0.035 
w. s. El ev ( f t) 995 . 10 *Reach Le n . (ft) 825 . 00 642.00 490.00 

* crit w.s. ( f t) 989.59 * Fl ow Area (sq ft) 2 . 98 *23920 . 56 1754.13 
* E. G. Sl ope (ft/ft ) *0.001766 *Area (sq ft) 2.98 *23920 . 56 * 1765.56 
* Q Total (cfs) *166000.00 *Fl ow (c f s) 1. 21 *160405 . 70 * 5593.08 
*Top wi dt h (ft) * 3323.85 *Top widt h (ft) 20 .14 * 2402 . 30 901. 40 

ve l Tot a l (ft/s) 6.46 * Avg. ve l . (ft/s) 0 . 41 6.71 3. 19 
*Max chl Dpth ( f t) 21.20 * Hydr. Depth ( f t) 0.15 9 . 96 2. 10 
* Conv. Tot a l (cfs) *3950065.0 * conv. (c f s) 28.8 *3816946.0 *133090 . 7 
* Length wtd. ( ft ) 634.92 *wetted Per . ( f t) 20.15 * 24 10 . 71 835 . 61 
*Minch El ( f t) 973.90 *shear ( l b/sq f t) 0.02 1. 09 0.23 
*Al pha 1. 05 Stream Power ( l b/ft s) * 0.01 7 . 34 0 . 74 
* Frctn Loss (ft) 0.66 Cum volume (acre-ft) * 5471.47 *18205.92 * 1209 . 29 
* C & E LOSS ( f t) 0.05 Cum SA (acres) * 1570.24 * 1944 . 02 615 . 03 
*********************************************************************************************** 

warnin g : 
warning : 

Note : 

Di vi ded f l ow computed f or t hi s cross - section . 
The conveyance ratio (upstream co nveyance di vi ded by downs t ream conveyance) is less t ha n 
0.7 or greate r tha n 1. 4. This may indi cat e t he need f or addit i ona l cross secti ons . 
Mul t i pl e criti cal depths were f ound a t thi s l ocat ion . The c ri t i cal dept h with th e l owest, 
water s urface was used . 

CROSS SECTION OUTPUT Prof i l e #PF#2 
*********************************************************************************************** 
* E.G . El ev ( f t) 996 . 48 El eme nt Lef t OB * c han ne l * Ri ght OB * 
* ve l Head (ft ) 0. 65 * Wt . n-val . 0.043 
* w.s. El ev (ft) 995. 83 * Reach Le n . ( f t) 825 . 00 642.00 490.00 
* Crit w.s. (ft) 989.59 * Fl ow Ar ea (sq f t) *25689 . 44 
* E.G. s l ope ( ft / ft ) *0 .001497 * Area (sq ft ) *25689 . 44 

Q Tot a l (cfs) *166000.00 * Fl ow (cfs) *166000.00 
* TO~ Widt h (ft ) * 2402.30 * Top wi dth ( ft ) * 2402 . 30 

ve Total ( ft /s) 6.46 * Avg. vel . (ft/s) 6 . 46 
* Max c h l Dpth ( ft ) 21. 93 * Hydr. Depth (ft) 10.69 

Conv . Tot a l (c f s) *4290733. 0 * co nv. (cfs) *4290733 .0 
* Le ngth Wt d . ( f t) 642.00 * wetted Per . ( ft ) * 2417 . 57 
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vali d, 



• 

• 

• 

Dupli cateEffecti ve 
• Minch El ( ft ) 973.90 • s hea r ( lb/sq ft) • • 0 . 99 
• Al ph a 1.00 • St r eam Power ( lb/ ft s ) • 6.42 
• Frctn Los s (ft) 0.62 • Cum volume (acre-ft ) 531.94 *18840 . 32 34 . 97 
• c & E Lo s s (ft) 0 . 02 • cum SA (acres) 82 . 07 • 1946.38 6 . 81 
**********************************************-1:***************-ll*-llR*R*************************** 

Warning: The conveyance rati o ( ups tream conveyance divided by downstream co nveyance) i s less than 
0 . 7 or great er than 1.4. Thi s may indicate th e need for additi ona l c ro ss sections. 

Note: Multipl e criti cal depth s were found at th i s l ocat i on . The criti cal depth wi t h the lowes t , valid , 
water surface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

I NPUT 
Desc ription : 205.62 

RS: 205. 62 

Station El evati on Data num= 96 
Sta Sta El ev Sta El ev 

16987 . 1 998 .1 17010 . 8 998 17131 
17337 . 5 997.1 17349.7 993.8 17415.9 
17462.6 99 5 . 4 17470.7 993 . 9 17481. 8 
17548.6 996 . 6 17570 . 5 992.9 17606 . 9 
17854. 3 993 . 6 17935.8 992 . 6 18000 . 5 
18182.6 989.5 18216 991.5 18272 . 9 
18364 . 3 986 . 4 18412 . 4 980 . 4 18471.7 
18758 . 9 978 . 6 18831.8 982 18915 
19088.8 983. 1 19188.8 983 . 9 19260.2 
19315 . 9 987.5 19391.2 986 . 5 19461.1 
19623 .7 987.9 19690 . 2 986.9 19701.7 
19928. 6 988 . 8 19968.4 987 . 6 20009. 8 
20204. 9 979 . 7 20242.3 978 . 4 20253 .8 
20409.9 988. 4 20450 . 1 989 . 3 20468 . 3 
2060 5. 7 986.7 20698 . 9 989.9 20708 . 2 

20847 991.9 20932 . 4 991 21003 .2 
21286 . 6 992 . 7 21318.6 992.9 21388 
21668.5 995 21758.9 995.6 21817 
22043. 7 997 . 1 22107 . 3 997 . 1 22 215 . 9 
22288 . 5 999.4 

Manning • s n values num= 6 
Sta n Val Sta n val Sta 

16987.1 .025 17481.8 .043 18216 
20847 . 025 

El ev Sta 

997.7 17220.3 
993.4 17452 . 1 
995 . 3 17536 . 8 
994 . 3 17705.6 
991. 8 18066.9 
988 .7 18345 . 5 
977.8 18582 . 6 
981.6 18928 . 4 
983 . 8 19272.1 
986 . 8 19526.5 
986.9 19732.4 

976 20075. 5 
980.5 20285.7 

987 20504.3 
990.1 20715 . 6 
991.1 21102 . 3 
993. 6 21473.6 
996.1 21920.7 
997.1 22261 

n val Sta 

. 043 18471.7 

Bank sta: Left Ri ght Lengths: Left Chann e l Right 
182 16 20450. 1 560 523 510 

Ineffective Fl ow num= 
Sta L Sta R Elev Permanent 

16987.1 17548.6 999.4 F 
21480 22288 . 5 999.4 F 

CROSS SECTION OUTPUT Profile #PF#1 

El ev Sta El ev 

997 . 9 17312. 3 997 . 2 
994. 5 17456 993 . 6 
995 . 9 17541.4 995 
994. 3 17778 . 6 994 
989 . 1 18154 . 7 990.1 

987 18362.3 985 . 3 
976 . 6 18682 . 4 977.6 
981.8 18994.8 981.7 
983 . 6 19307.3 987 . 6 
987. 3 19 591.7 987.7 
983.9 19808.3 985.5 
976 . 6 20117.2 979 

981 20339.5 984.7 
986.9 205 42. 3 986 

995 20780.9 994.9 
991.6 21194.4 992 
994.3 21596 . 5 994 . 7 
996.9 21963.3 997. 1 
998.1 22277.9 997.6 

n val Sta n val 

. 032 20715 . 6 .032 

Coeff Contr. Ex pan . 
. 1 . 3 

***********************11:************************************************* *** ******************* 
• E.G. El ev (ft) 995 . 07 • Element Left OB • channe l • Right OB • 
• vel Head (ft) 0 . 52 • Wt. n-val. 0.043 0.033 0 . 030 
• w.s . Elev (ft) 994 . 55 • Reach Len. (ft ) 560.00 523.00 510.00 
• Crit w. s . (ft) 988.70 • Flow Area (sq ft ) • 1396.51 *25301.81 • 3417 . 37 
• E.G. s lope ( f t / f t) *0.000680 • Area (sq ft) • 1488.28 *25301.81 • 3425.27 
* Q Tota l (cfs) *166000 . 00 * Flow (cfs ) • 2083. 18 *151545 .10 *12371. 75 
• Top width (ft) • 4036 . 31 • Top width (ft) 776.42 • 2234.10 • 1025 . 79 

vel Total (ft/ s) 5.51 • Avg . vel. (ft/ s) 1.49 5.99 3.62 
* Max Chl Dpth (ft) 18.55 * Hydr . Depth (ft) 2 . 13 11 .33 3.57 
* Conv . Tota l (cfs) *6366636.0 * Conv . (cfs) • 79896.5 *5812243.0 *474496 . 4 
* Length Wtd. ( ft ) 523.01 * Wetted Pe r. ( ft ) 655.56 * 2237.69 957 . 78 
• Mi n c h El (ft) 976.00 • s hear ( lb/ sq ft) 0.09 0.48 0.15 
• Alpha 1.11 • Stream Power ( lb/ ft s) * 0 . 13 2 . 87 0.55 
• Frctn Loss (ft) 0.30 • cum volume (acre-ft) * 5457.35 *17843 . 20 • 1180 . 10 
* C & E LO SS (ft) * 0. 02 * Cum SA (ac res) * 1562.69 * 1909.85 604 . 19 * 
********************************************** ************************************************* 

warning: Divided flow computed for this cross - s ection. 
Note: Multiple critical depth s we r e found at this location. The critical depth with the l owest , valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 

• E. G. Elev (ft) 995. 8 5 * Element Left OB • Channel * Ri ght OB • 
• vel Head (ft) 0 . 59 • wt. n-val. 0 . 033 
• w.s. Elev (ft) 995 . 25 • Reach Len . (ft) 560.00 523.00 510 . 00 
• Crit w.s . (ft) 988.65 • Fl ow Area (sq ft) *26878.39 
* E.G. slope (ft/ ft) *0 . 000671 • Area (sq ft) *26878 . 39 
* Q Total (cfs) *166000. 00 • Flow (cfs) *166000. 00 
• Top wi dth (ft ) • 2234.10 • Top width (ft) • 2234 .10 

vel Total (ft/ s) • 6.18 • Avg. vel . (ft/ s) 6.18 
* Max Ch l Dpth ( ft ) 19.25 * Hydr. Depth ( ft ) 12 . 03 
• co nv. Total (c f s) *6407340 . 0 * Conv. (cfs ) *6407340.0 
• Le ngth Wtd . (ft) 523.00 • wetted Pe r . ( ft ) • 2247.40 • 
• Minch El (ft ) 976 . 00 • s hear ( lb/ sq ft ) 0.50 
• Alpha 1.00 • stream Power ( lb/ ft s) • 3 .10 
* Frctn Loss (ft ) 0.31 • cum vo l ume (acre-ft) 531.94 *18452 . 94 34.97 
* C & E LOSS (ft ) 0.00 * Cum SA (ac r es) * 82.07 * 1912.21 * 6.81 * 
**************************************************************************************** ******* 
Note: Multiple critical depths were found at this location. The critical depth with the l owest, valid, 

water surface was used . 

CROSS SECTION 

RIVER: 
REACH: RS: 205 .52 

Page 103 



Dup l i cat eEffecti ve 

INPUT 
Descripti on: 205.52 
Station El evation Data num= 96 

St a El ev s t a El ev St a El ev Sta El ev Sta El ev 
************ ****** ******************************* **** ** ********** ** ************* 

17458.9 998.2 17496.2 998 . 1 17528.6 993.9 1753 7 994 17538.2 993 . 3 
17605.2 993 . 8 17611. 5 994 . 9 17615.9 993. 3 17622.8 995 17635. 1 992.9 
17665.3 993 17698.1 994.2 17701. 5 993. 5 17707. 3 995.3 17718 . 9 995 
17731.8 991.3 1782 0.7 991. 9 17894 991. 4 17966.9 990.6 18049.9 988 . 1 
18115.3 988.8 18176.3 990 . 1 18241.5 990 18289 . 2 989 . 7 18376.9 989 . 8 
18458.3 990.2 18560 . 9 990 . 7 18591.6 991.1 18628 . 8 988 . 9 18702 . 3 978 . 1 

18778 976.8 18843 . 9 975 . 9 18919.8 976 . 6 19003 . 3 977.9 19078 982 
19149.6 982 . 2 19216 . 6 981.8 19294.8 981.6 19381.8 980.6 19438.9 979.8 
19513.6 979 . 7 19597 . 1 981. 3 19627.4 982 .2 19649.8 981.4 19768.3 982.9 
19791.5 982 .7 1985 1. 9 983.6 19974.7 981.4 20083.4 978.3 20118 977.6 
20126.6 978.1 2016 1. 7 976.5 20215.1 976.5 20237 . 4 983 . 2 20307 . 8 986 .1 
20375 . 9 986.4 20411.3 986 . 8 204 36.2 983 . 2 20454 . 8 985 . 7 2047 2 .6 986.8 
20567 . 5 986 . 1 20573.3 986 20590.7 989.7 20611. 5 99 2 . 8 20623 . 9 992.6 
20656 . 5 990.1 20672.2 990.7 20688.3 988.5 20695 . 2 989. 1 20701. 5 986 . 9 
20769 . 2 978.7 20789.2 977.6 20827.6 986 . 2 20844 . 7 988 .1 20936.4 989.8 
21007 . 2 990.9 21024.7 991.2 21032.1 992.9 21046 . 7 990.6 21139 . 1 991. 6 
21236 . 4 992 21330.9 992.2 214 20.6 992.8 21530.8 993 . 2 2163 7 . 9 993.3 
21722 . 2 993.8 21801 994.3 21909 . 2 994.5 22026 . 9 995 . 2 22127.5 995.8 
22175.4 995.9 22246.4 996.2 22303 . 2 996.7 22383 996 . 1 22389 . 5 996. 1 

22400 997. 5 

Manni ng •s n values num= 
~ n ~ ~ n~ ~ n~ ~ n ~ ~ n~ 

**** ********* ********************************************* ********************** 
17458.9 . 043 18591.6 . 043 18628 . 8 . 032 20611. 5 .032 21032.1 . 025 

Bank Sta: Le ft Ri ght Lengt hs: Left Channel Right coeff Contr. Ex pan . 
18591.6 20611 . 5 430 470 400 .1 . 3 

Ineffective Fl ow num= 
Sta L St a R El ev Permanent 

17458 . 9 17650 998 . 2 F 
21400 22 400 998 . 2 F 

CROSS SECTION OUTPUT Profil e #PF#1 
************************************************ **** ******************************************* 
* E.G. Elev (ft) 994.75 * Element Left DB * Cha nnel * Right DB * 
• vel Head (ft ) 0.46 • Wt. n- va l . 0.043 0.032 0.031 
• w.s. El ev ( ft) 994.29 • Rea ch Len. (ft) 430.00 470.00 400 .00 
* crit w.s. ( ft ) 987.07 • Flow Area (sq ft) • 355 7. 10 *25803.02 * 3782 .11 

E.G . s lope (ft/ft ) *0.000496 * Area ( sq ft) * 3641 .27 *25803.02 • 4150. 32 
* Q Total (cfs) *166000.00 * Fl ow (cfs ) • 6878.15 *146272 . 50 *12849.30 
• Top width (ft) • 4244.89 • Top width (ft ) • 1036.57 • 2019.90 * 1188 . 42 • 

ve l Tot a l ( ft /s) 5.01 • Avg . vel . (ft/s) 1 . 93 5 . 67 3.40 
• Max chl Dpt h (ft) 18.39 • Hydr . Depth (ft) 3.85 12.77 4.80 
• Conv. Total (c f s) *7454148.0 • Co nv. (c f s) *308860 . 0 *6568297.0 *576991 .5 
• Length Wtd. ( ft) 462.67 • wetted Per. (ft) • 924.99 • 2023 .22 791.15 
• Min Ch El ( ft) 975.90 • Shear ( l b/sq ft) 0.12 0. 39 0.15 
* Alpha 1.17 • stream Power ( lb/ ft s) * 0.23 2.24 0.50 
• Frctn Loss (ft) 0.24 • cum volume (acre-ft) • 5424.37 *17536.40 * 1135. 75 
* C & E LO SS (ft) 0.01 * Cum SA (acres) * 1551.04 * 1884.32 591. 23 
**********1d• ******** * * ** * **************** * ************ *** * * *** * **** * ****** ************* ** * ***** 

warnin g: Di vi ded flow compu t ed f or thi s cross-secti on. 
Note: Multiple critical depths were f ound a t thi s l ocation. The criti ca l depth with the l owest, vali d, 

wat er s urf ace was used . 

CROSS SECTION OUTPUT Profile #PF#2 
**** ***************** ******************************** *** ******************************* ** ***** * 
• E.G . Elev (ft) 995 . 53 • El ement Left OB • cha nnel Ri ght OB • 
* vel Head (ft ) 0 . 58 • wt . n- val . 0 . 032 
• w. s. Elev (ft ) 994 . 95 • Reac h Len . ( ft ) 430.00 470.00 400.00 
• crit w.s . (ft) 987.28 * Fl ow Area (sq ft ) *27121.18 
• E.G . s l ope ( ft / ft) *0.000543 *Area (sq ft ) *27121.18 
• Q Total (c f s) *166000 . 00 • Flow (c fs) *166000.00 
* Top width (ft) • 2019.90 • Top width (ft ) • 2019.90 

ve l Total (ft/s) 6. 12 * Avg . vel . (ft /s) 6. 12 
• Max chl Dpth (ft) 19.05 • Hydr. Depth ( ft ) 13 . 43 
• conv. Total (cfs) *7126233.0 • Conv. (c f s) *7126233.0 
• Length wtd . ( ft ) 470.00 • wetted Per. ( ft ) * 2029.21 
• Minch El (ft) 975 . 90 • shear ( lb/ sq ft ) 0 . 45 
• Alpha 1. 00 * St r eam Power ( l b/ ft s) * 2. 77 
* Frctn Loss (ft ) 0 . 28 • cum vo lume (acre-ft) 531.94 *18128.76 34 . 97 
* C & E LOSS (ft ) 0.01 * Cum SA (acres) 82 . 07 * 1886.68 6 . 81 
*************** ******* **************************** *** ****************************************** 

Note: Multiple cri tical depths were found at this l ocation . The critical depth with the l owest, vali d, 
wate r surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descript ion: 205 . 43 

RS: 205 . 43 

St a tion Elevation Data num= 96 
St a El ev Sta El ev Sta El ev Sta El ev Sta El ev 

**** ********************* ** **************** ********************************** *** 
175 77 . 6 999 17651.4 999 17676.6 993.3 17745. 1 993.5 17753.8 994 . 9 
17756.2 993 17761.9 994.1 17779.1 992.9 17827 . 8 993.4 17837 994.7 

17842 993 . 6 17850.1 995.1 17856.3 994.6 17874. 1 989.8 17945 . 8 990. 5 
18015.5 989.2 18089 988.6 18171.5 988.1 18272 989 18345 . 2 989.6 
18417.8 988.9 18513.1 989.6 18555.5 988.8 18590.9 983 . 9 18653 . 7 980 . 2 
18675 . 6 981.9 18718.1 992. 1 18755 996.2 18831. 5 994 18917 . 5 994 . 6 

18981 993.6 18995 . 7 991. 7 19013 . 2 983.5 1902 9.3 979.6 19078 977 . 3 
19159 . 1 977 . 1 19235.8 977 19329.8 976. 7 19401. 3 976 . 1 19408.1 977 . 1 
19408 . 2 976.1 19472 .5 977.8 19481. 8 976 . 1 19482.8 979.9 19504. 5 976.3 
19572 . 1 976 . 7 19685. 1 976.7 19752 976 . 5 19776 .2 976.6 19871.8 985.4 
19922 .1 984.5 19948 .6 982. 8 19969.8 979 19994 . 4 976.5 20009.7 976.5 
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• 

• 

• 

20115.4 
20444.6 
20739.7 
20857.3 
21078.8 
21282.9 
21695 . 1 
21997.3 

22285 

976.5 20173.1 
985.5 20542 . 7 
988.8 20745 . 5 
988.8 20888.7 
987 . 2 21088.9 

992 21368 
993.6 21768 . 9 
994. 6 22016.9 
998.6 

982 20198 . 5 
985 . 9 20552 . 8 
988 . 9 20770.4 
988 . 5 20910 . 3 
990.3 21171.4 
992 . 7 21454.5 
993.9 21849.3 
994. 6 22089.4 

982 . 2 20281. 7 
986 20628.8 

996 . 3 20821.2 
984 20959.4 

991. 7 21190.4 
993 . 1 21528.9 
994 . 3 21923.6 
994 . 6 22155 

Dupl icateEffecti ve 
985 . 3 20371.1 985.5 
985.9 20672.4 986 . 4 
987.3 20830.8 986 . 4 
986.1 21024 983.6 
992.1 21193.4 991.5 
993.3 21613.1 993.6 
994.4 21927.2 994.4 
995.4 22231 . 3 997 . 7 

Manning 's n val ues num= 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

*** *** ************************************************************** ************ 
17577.6 . 043 18917.5 

Bank sta: Left Right 
18917 . 5 20770 . 4 

Ineffective Flow num= 
Sta L Sta R Elev 

17577 . 6 17800 999 
21400 22285 999 

.043 18981 . 0 32 20770.4 

Lengths : Left channel 
17 5 171.89 

Permanent 
F 
F 

Right 
125 

.032 21088 . 9 

Coeff Contr . 
.1 

. 025 

Expan . 
. 3 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
**************** * * * *11:***** * **********************************************""*******""* ********2*** 
• E. G. Elev (ft) 994.50 • Element Left 08 • Channel • Right OB • 
• vel Head (ft) 0 . 51 • Wt . n-val. 0 . 04 3 0 . 032 0 . 031 
• w.s. Elev (ft) 994.00 • Rea ch Len. (ft) 175.00 171.89 125 . 00 
• cri t w. s . (ft) 986 . 93 • Flow Area ( sq ft) • 4969 . 00 *23600.69 • 2927.41 
• E.G. Slope (ft/ft) *0 . 00054 4 • Ar ea ( sq ft) • 5044 . 07 *23600.69 • 3139.66 
• Q Tota l (cfs) *166000 . 00 • Flow (cfs) *12628.18 *142595.00 *10776.84 
• Tvoep WT

0
i dtath

1 
((fftt/)s) • 3841.68 • Top Width ( ft) • 1030.23 • 1806.76 • 1004 . 68 

1 5.27 • Avg . vel. ( ft/s) 2 . 54 6 . 04 3.68 
• Max chl Dpth (ft) 17.90 • Hydr. Depth (ft) 5.45 13 . 06 4.75 
• Conv . Total (cfs) *7116273.0 • conv . (cf s ) *541359.1 *6112920 . 0 *46199 3 .6 
• Length Wtd. (ft) 169.60 • wetted Per. (ft) 915.10 * 1815 . 66 618 . 55 
• MinCh El (ft) 976.10 • Shear (lb/sq ft) 0 .18 0 . 44 0 . 16 
• Alpha 1.18 • s tream Power (lb/ ft s) • 0.47 2.67 0 . 59 
• Frctn Loss (ft) 0 . 07 • Cum volume (acre-ft) • 5381.51 *17269.88 1102 . 28 
* C & E LOS S (ft) 0 . 03 *Cum SA (a cres) * 1540 . 84 * 1863.67 581.16 
********************** 11: ******"***'t:*****************-k********************1<*******R**** *********** 

warning : Divided flow computed for thi s cross- secti on. 
Note: Multiple critical depths were found a t th i s l ocati on . The critical dept h with the lowest , valid, 

water surface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
********************* ************* ********** *** ************* **1;*****1<***** *************** *** *** 
• E.G. Elev (ft) 995 . 24 • El ement Left OB • Channe l • Ri ght 08 • 
• ve l Head ( f t) 0 . 71 • wt. n-val . 0 . 032 
• w.s. El ev (ft) 994.53 • Reach Len. (ft) 175.00 171.89 125.00 
• crit w.s. (ft) 986.96 • Fl ow Area (sq f t ) *24572.45 
• E.G. Slope (ft/ft) *0 . 000647 • Area (sq ft) *24572.45 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *166000.00 
• Top width Cft) • 1842.37 • Top width (ft) • 1842.37 

vel Total Cft/ s) 6 . 76 • AVg. vel. (ft/s) 6.76 
• Max chl Dpth (ft) 18 . 43 • Hydr. Depth (ft) 13.34 
• conv . Total (cfs) *6524281.0 • Conv . (cfs) *6524281 . 0 
• Length Wtd. (ft) 171.89 • wetted Per. (ft) • 1851.35 
• Min ch El (ft) 976.10 • shear (1 b/ sq ft) 0. 54 
• Alpha 1.00 • Stream Power ( l b/ ft s) • 3.62 
• Frctn Loss (ft) 0. 09 • Cum vo 1 ume (acre-ft) 5 31.94 *17849. 88 34.97 
* C & E LOSS (ft) 0.05 * Cum SA (acres) 82.07 * 1865 . 84 6.81 
***** * *********************************R*************************************************** * ** * 

Note: Multipl e critical depths were found at this location. The critical depth wi th the lowest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 
REACH: RS : 205 . 4 

INPUT 
Descripti on : 205.4 
Station El evation Data num= 97 

Sta Sta El ev Sta El ev Elev Sta 

17511 . 1 
17756.7 

18031 
18304.7 
18564.6 
18843.8 
19079.8 
19260 . 1 

19436 
19718.4 
20047 . 6 
20290.1 
20592 . 3 
20894.3 

21142 
21394.1 
21619.5 
21923.6 
22181.1 
22404.4 

996 . 9 17519 . 9 
992.2 17854 . 3 
989.2 18084.1 
988.2 18362.5 
988.5 18633 . 4 
987.9 18915.9 
980.5 19133 
977.2 19291.7 
975.7 19498 . 9 
976 . 2 19774 .1 
976 .1 20060.4 
977.8 20348 . 4 
985.3 20647.3 
987.9 20922.5 
989.4 21212 
991. 7 21407.6 
993.7 21690.3 
995.3 21941 
997.7 22194.2 
998.5 22455.6 

Manning's n values 

996.9 17605.2 
993.8 17914.6 
988.8 18154.5 
988 . 2 18388.7 
988 . 7 18712.8 
985 . 1 18943 . 3 
979.1 19154.8 
976.5 19304 . 1 
975.9 19564 
976 . 1 19840.5 
976 . 2 20120.1 

979 20391.6 
986 . 7 20692.4 
988.1 20978.2 
990 . 9 21270 . 2 
991. 9 21469.8 
993.7 21721.2 
995.5 22005.1 
997.8 22249.3 
999.3 

num= 4 

997.3 17609 
991. 3 17916. 5 
988. 3 18213. 4 
988.6 18461. 3 
988 . 5 18774.2 
984.3 19013.3 
978.5 19196 . 1 
976 . 8 19364 . 1 
975 . 7 19635 . 3 

976 19902.9 
976 . 4 20173.6 
980 . 6 20448.9 
987.2 20767.8 
988.9 21055.7 

991 21321.8 
992.7 21547.3 
993.7 21811.7 
996 . 1 22017 
998.6 22318 .8 

Sta n val Sta n val Sta n val Sta 

17511 . 1 .043 18843 . 8 

Bank sta: Left Right 
19020 20767.8 

. 043 19079.8 . 032 20767.8 

Lengths: Left channel 
305 315 

Right 
370 

Elev sta El ev 

997.3 17712.9 997.8 
991.2 17968.9 990.2 
988 . 3 18281 . 7 988.2 
988 . 1 18529 . 4 988 . 4 
988 . 2 18787 . 4 988.1 
982 . 5 19020982.2985 
978 . 7 19231.1 977.1 
975 . 5 19377.1 975.5 
976 . 2 19694.9 976.3 

976 19988 . 4 976 
976.9 20230.4 977 . 5 
982. 1 20522.8 983.7 
987.4 20829.1 987.4 
989.4 21057.2 989.4 
991 . 1 21338.9 991.2 
993.5 21598.6 992.6 
993 . 8 21872.4 994.2 
996 . 2 22078 . 7 996.7 

999 22386.3 999.2 

n val 

. 032 

Coeff Contr. Ex pan. 
. 1 . 3 
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I neffect ive Fl ow num= 
St a L Sta R El ev 

17511.1 17800 999 . 3 
21450 22455 . 6 999 . 3 

Bl oc ked obs tructi ons 
Sta L Sta R El ev 

****** **** *** *********** 
17511 . 1 19020 988 

Permanent 
F 
F 

nu m= 

CROSS SECTION OUTPUT Profi 1 e #PF# l 

ou p 1 i cat eEff ect i ve 

1 

******************* ***************** *** *** ***************************************************** 
E. G. El ev (ft) 994 . 40 El ement Left OB * c han ne 1 * Rig ht os * 
vel Head ( f t) 0.41 * Wt. n-val. 0.043 0.032 0 . 032 

* w. s . El ev (ft) 993.99 * Reach Le n . (ft) 305 . 00 315 . 00 370 . 00 
* crit w.s. (ft) 984 . 67 * Fl ow Area (sq f t) * 6163 . 18 *26799.69 2955. 52 

E. G. s l ope ( f t/ft) *0.000362 * Area (sq ft) 6237 . 80 *26799.69 * 3171.98 
Q Total (cfs) *164000.00 * Fl ow (c f s) *11964.37 *145098.40 * 6937.21 
Top wi dth ( f t) * 4097.7 1 * Top Wi dt h ( f t) * 1277.30 * 1747.80 1072 . 61 
ve l Total (ft/ s ) 4 . 57 * AVg . ve l . (ft/ s) 1.94 5.41 2.35 
Max chl Dpth (ft) 18.49 * Hydr . Depth (ft) 5 . 05 15.33 4.33 
conv. Total (cfs ) *862 1961.0 * Conv. (cfs) *629002.0 *7628250.0 *364709.5 
Length wtd . (ft) 317 . 46 * wetted Per. (ft ) * 1220.09 * 1753.75 682.23 
Mi n ch El (ft) 975.50 Shear ( lb/ sq f t ) 0 .11 0.35 0. 10 

*Alpha 1.27 Stream Power ( lb/ ft s) * 0.22 1. 87 0.23 
Frctn Los s (ft ) 0. 18 Cum vol ume (acre- ft) * 5358.84 *17170 . 44 * 1093 . 22 
c & E Loss (ft) 0 . 02 c um SA (acres) * 1536 . 20 * 1856 . 66 578 .18 

**************** *************** **************************************************************** 

wa r nin g : The conveya nce ratio (up s tream conveyance di vi ded by downstream conveyance) i s 1 ess th a n 
0. 7 or greater t ha n 1. 4 . Thi s may indi cate t he need fo r addi tion a 1 c ross secti on s . 

Note: Mu l t ipl e cr i t i cal depths were fou nd at t his l ocation. The cr i t i cal dept h wit h the l owes t, va l i d , 
wat er sur f ace was us ed. 

CROSS SECTION OUTPUT Profi 1 e # PF#2 
**************** *********************** ******************************************************** 

E.G. El ev (ft) 995. 10 El ement Left OB * Cha nn el * Rig ht OB 
ve l Head (ft) 0.54 Wt . n-val . 0 . 032 

* w. s. El ev (ft) 994 . 56 * Reach Le n . ( f t) 305 . 00 315 . 00 370.00 
* cri t w. s . ( f t) 984 . 67 * Fl ow Area (sq ft) *27793. 38 
* E. G. s l ope ( f t / f t) *0.000413 * Area (sq f t) *27793.38 

Q Tot a l (c f s) *164000.00 * Fl ow (c f s ) *164000.00 
Top wi dt h ( f t) * 1747 . 80 *Top widt h (ft) * 1747 . 80 
ve l Total ( f t/s) 5 . 90 * Avg . ve l . (ft/ s) 5.90 
Max Ch 1 Dpt h (ft) 19 . 06 * Hyd r. Depth (ft) 15.90 
co nv. Tot a l (c f s) *8073093.0 * conv. (c f s) *8073093 .0 
Le ngth wtd. ( ft ) 314.90 wetted Per . (ft ) * 1767 . 46 
Mi n ch El ( f t) 975. 50 * s hear ( 1 b/sq f t ) 0 . 41 
Al pha 1. 00 Stream Power (l b/ f t s) * 2 . 39 
Frctn LOSS (ft) 0.2 1 * Cum Vo l ume (acre- ft ) 531.94 *17746 . 57 34.97 
C & E LOSS (ft) 0 . 03 * Cum SA (acres ) 82.07 * 1858 . 76 6.81 

*********** ** ****************** ***************** ** ********************************************* 

wa r ni ng: The conveyance rat i o ( upstream co nveyance di vided by downstream conveyance) is 1 ess t han 
0.7 or great er tha n 1.4. Th i s may indi cate t he need f or addi ti ona l c ross secti ons . 

Note: Mult ip l e cr i t i cal depth s were f ound a t thi s l ocati on . The c ri tical dept h wi t h th e l owest, vali d, 
water surface was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 RS: 205.34 

INPUT 
Descri ption : 205 . 34 - FEMA cross Sect i on M 

268 Stat i on El evat i on oat a num= 
Sta El ev sta El ev sta El ev St a El ev Sta El ev 

************************* ************** ******************** ********* ************ 
13687.27 990 . 713918.08 990 . 6813941.26 990 . 714074 . 31 990.7414097 . 95 990 . 77 

14379.8 991.2 14502.02 991. 2714 504 . 17 991. 32 146 54 . 78 991. 4514667 . 42 991. 12 
14692 . 66 99314709 . 75 992.96 14 715 . 8 991. 19 14721 993 . 2814723 . 16 993 .14 
14738 . 13 990.914750 . 87 991. 8914755 . 59 992.5 14795 .12 991. 614806 . 2 3 991.16 
14847 . 09 991. 615017 . 82 991. 6715028 . 83 991. 05 15074 . 2 990.915389.93 990 . 38 
15426 . 63 990.4 15457 . 08 991 . 7615497 . 69 991 .9115 548.79 991. 7415599.83 990 . 06 
15624.82 992.5 15632 . 81 992 . 1815645.65 991. 2715655.09 992 . 7415660.02 991. 59 

15665.1 993.615682 . 98 994 . 8415701. 3 7 993.3215707 . 96 993 . 3215720.14 993.5 1 
15863 . 53 993.415962 . 36 993 . 7816143. 17 993 . 716302.48 993.5316434 . 69 994 
16540. 11 994.5 16630 . 9 994 . 0316710 . 83 993 . 42 16732. 11 994 . 2916741.14 994 . 53 
16755 . 65 994.816763 . 06 993 . 9916780.42 993 . 7616789 . 57 993 . 416811.41 992 . 38 
16945 .01 992.917037 . 42 993. 3817118. 17 992 . 917138 . 04 992 . 7817279.36 992.27 
17420 . 37 992. 117527 . 98 992 . 75 17560 .1 992. 78 17728 . 5 991. 3317729 . 54 991. 26 
17753.81 988 . 517789 . 02 988 . 817833. 72 989 . 117845 . 57 991. 9517853 . 64 990 . 8 
17860.73 992 17869. 58 992 17881. 45 991. 841789 5 .69 992 . 1317897.64 994 . 57 
17904.2 1 994. 517909.94 991. 82 17920 . 11 988 . 7917940.57 989 . 6117986 . 35 989.54 
18002. 56 989 . 718065.95 989. 1618080.07 988 . 8318116.41 988. 3818122 . 12 987.76 
18187.93 987.418195. 48 987 . 3618246. 02 987 . 5818264.37 987 . 6418314.54 986.65 
18327.91 986 . 8183 50 . 36 988 . 1118365. 79 988 . 5818392.98 988.65 18415.65 990 . 57 

18418 99118432.37 990 . 8218481. 36 991. 38 18548.7 990 .7218596 .12 990.95 
18645 . 9 995 18660.36 994 . 9818676.98 995 .0618724.18 991. 4 718772.07 990.61 

18787.28 990 . 318822.48 988.85 18833.8 988 . 7918853 . 31 988 . 4818883 . 89 988 . 52 
18895 . 6 987.7 18912 . 2 992. 1218970 . 58 990 .1619022 . 37 991. 3519035 . 55 989 . 07 

19043 . 96 988 . 619066. 14 988. 56 19076 . 9 991. 3319096 . 79 993.0719099 . 41 993. 11 
19116 . 55 988 . 419170.12 987 . 719232 .28 987 . 219252 . 59 986.66 192 58.9 986 . 61 
19276 . 73 986 . 119284. 34 985.9919293 . 57 985. 3919297 . 05 984.9419318.57 978.71 

19328.6 976 . 919337. 34 97619422 .11 976 .1819470 . 05 976 . 22 19524.9 976.33 
19562.89 976 .71963 2 . 66 976 . 0919705.72 976.4 319754 . 05 976.6319843.53 976.95 
19853.47 977 19865. 48 976 . 519880 . 46 976. 3619890 . 89 975.8119912.96 977.83 

19933.5 976 . 919947 . 42 976 . 619979 . 26 976.26 20010.7 976 .0820051. 63 975. 84 
20062.33 975 . 720073 . 85 975. 5720119. 54 976.87 20199 . 2 978 . 29202 12.26 978 . 81 
20258.32 980 . 920264.39 980 . 66 20329 .9 980.6420332 . 62 980 . 4120369. 18 979 . 74 

20375 980.1 2038 0 . 1 980 . 632 0381.06 981. 0320388 . 75 983 . 0320395.38 983 . 51 
20436.76 985 .120502 . 38 985.6 120 525.59 985 . 520561. 61 985 . 7420587.94 985 . 95 
20626. 14 985 . 820644 . 89 985.7420678.28 98 5 . 5520707 . 29 986 .182074 2 .96 987 
20746 . 96 986 .620752 . 64 985 . 5420762 . 54 985. 05 20787.99 983.0120822 .69 985.52 
20836 . 01 987. 120844.69 986.9620890.92 987. 192 0931. 14 987 . 6220978 . 97 988.36 

21006 . 5 988.72 1057 . 23 989.3821083.41 989.72 1100 .77 990.25 21161. 6 990.89 
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• 

• 

• 

DuplicateEffective 
21172 . 71 99121247.07 990 .97 21252 . 7 990.9921266.22 990.7621277.98 990 . 73 
21290.76 992.8 21299 991.1421333.63 991.1321435.22 991.221524 .4 3 991.65 
21554.31 991.6 21567.7 991.7221625.82 992 . 321657.32 992.4221684.03 992.58 
21782.19 993 . 421851.31 993.7221863.14 993.921872.38 994.1621891.44 994 . 52 
21949 . 81 994.621975. 44 994.9221995.48 994.9122007.76 995.2522037.54 996.24 
2205 1.44 996 . 622075.07 997.6322125.13 998.6122139.54 998.9522159.57 998 . 78 
22179.58 998.822264 .13 998 . 322280 . 55 998 . 0322353.16 997.9122369 . 37 997 . 91 
22 404 . 01 99822463. 45 998.2722491.06 998 . 822531.57 998 . 5222560.64 998.76 

998 . 8 22617.2 999.0722646.25 999.1222676 . 56 998.9422686.88 999. 19 22593.64 
22731.76 1000.522770.23 1000.7922779.44 1001. 3422789.67 1000 . 9722824.65 1001.12 
22886.17 1001.722901.04 1001.6722978.01 1002.0623003 . 78 1002.23 23080 . 5 1002 . 51 
23154.45 1002.823270.34 1003 . 4323291.75 1003. 5623364.66 1004 .1223410.89 1004. 31 
23481.28 1004 . 623504.95 1004.7623548.34 1004 . 8 523582 . 71 1004.8423645.08 1005.05 

23678. 1 1005.223738.97 1005.2323762.47 1005 . 11 23813 . 7 1005.1223872.53 1005 .28 
23908 . 97 1005 .423920. 45 1005.5423934 . 72 1004.9423951.14 1004 .4623976.71 1005. 57 
23998. 12 1003 . 624004.04 1002. 9424049.64 1002 . 74 

Manning • s n values num= 3 
Sta n val Sta n val Sta n val 

* * * * * * * * * * * * * * * * * * * * * * * * * 1d.-* * * * * * * * * * * * * * * * * * * * * 
13687 .27 . 04318481. 36 

Bank s ta: Left Right 
19284.3420742.96 

I neffective Flow num= 
Sta L Sta R Elev 

13687.27 17900 1000 
2140024049 . 64 1000 

. 04320931 . 14 .025 

Lengths: Left Channel 

Permanent 
F 
F 

485 492 
Right 

450 
coeff cont r . 

.1 
Expan. 

. 3 

CROSS SECTION OUTPUT Profi 1 e #PF#l 
*********************************************************************************************** 
~er·H~!:tcm) 996:~~ : ~i~m~~~al. L6:64~B • c8~8431 

• Ri8~63~B • 
• w. s . Elev (ft) 993.64 • Reach Len. (ft) 485.00 492.00 450.00 
• crit w. s . (ft) 986 . 68 * Flow Area ( sq ft) 5631.66 *20854.99 * 3037 . 04 
• E. G. s lope (ft/ ft ) *0 . 001005 • Area (sq ft) *12323.51 *20854.99 • 3643.00 
* Q Total (cfs) *164000.00 • Flow (cfs) *16574.24 *134496.80 *12928.94 
• Top width ( ft ) • 7348 . 85 • Top wi dth ( ft) • 4799.29 • 1458 . 62 • 1090 . 94 • 

vel Total (ft/s) 5 . 55 • Avg. vel. ( ft / s) 2.94 • 6 . 45 4.26 
*Max chl Dpth (ft) 18 . 07 * Hydr. Depth (ft) 4.29 14 .30 4.62 
• Conv . Total (c f s) * 5172262 . 0 • Conv. (cfs) *522721.4 *4241786.0 *407755.4 
• Length Wtd. (ft) 488 . 72 • wetted Per . ( ft ) • 1315 . 08 • 1460.47 657.80 
• MinCh El ( ft) 975.57 • shear ( lb/ sq ft) 0.27 • 0 . 90 0 . 29 
• Alpha 1 .18 • stream Power ( l b/ f t s) • 0.79 5.78 1 . 23 
• Frctn Loss (ft) 0.38 • c um volume (acre-ft) • 5293.86 *16998 . 13 * 1064.28 
• c & E Loss (ft) • 0.00 • cum SA (acres) • 1514 . 93 • 1845.07 • 568.99 
*************************** ****************************************** ** ********** ******** ****** 
warning : Divided flow computed for this cross-section . 
war ning: The cross-section end points had to be extend ed ve rti call y for the computed wate r surface. 
Note: Multipl e criti cal depths were found at this l ocat i on. The crit i cal depth with the lowest , vali d, 

water sur f ace was used . 

CROSS SECTION OUTPUT Profile #PF#2 
******"*************** **** ******* ** ************************************************************* 
* E.G . Elev (ft) 994 . 85 * Element * Left OB * Channel * Right DB * 
* vel Head (ft) 0.87 * wt. n-val. 0.043 0.043 
* w.s. Elev (ft) 993.98 * Reach Len. (ft ) 485.00 492.00 450.00 
* crit w. s. (ft) 986 . 65 * Flow Area (sq f t ) 729.56 *21354 . 97 
* E. G. s lope (ft/ ft) *0 . 001336 • Area (sq ft) 729.56 *21354 . 97 
* Q Total (cfs) *164000.00 * Flow (cfs) • 3238.55 *160761.50 
* Top width (ft) : 1562

7
._9
4

6
3 

*Top Width (ft) 104.34 * 1458.62 • 
vel Total (ft/ s) * Avg. vel. (ft/ s) 4.44 7 . 53 

* Max chl Dpth (ft) 18 . 41 * Hydr. Depth (ft) 6.99 14.64 
* conv. Total (cf s) *4487226.0 * conv. (cfs) * 88610.4 *4398616.0 
* Length Wtd. (ft) 491. 57 * wetted Per . (ft) 110.72 * 1467 . 45 
* Minch El (ft) 975.57 * shear ( l b/ sq ft) 0.55 1.21 
*Alpha 1.01 *Stream Power ( lb/ ft s) * 2.44 9 .14 
* Frctn Loss (ft) 0.51 *cum volume (acre-ft) 529.39 *17568.86 34.97 
* c & E Loss (ft) 0. 00 * cum SA (acres) 81.71 • 1847.16 6 . 81 
************************************************************* ** *** ***************************** 

Note: Multipl e cri ti cal depths were fo und at this l ocation. The critical depth with the lowest, valid, 
water surf ace was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 205.25 

RS: 205.25 

Station El evati on Data num= 96 
Sta El ev sta El ev Sta El ev sta El ev sta El ev 

******************************************************************** ************ 
16580. 4 994 16657.1 994 16708 . 3 993.9 16776.5 993 . 6 16819.1 994 . 5 
16845.8 992.8 16892.9 992.2 16971.6 992 . 3 17154.1 993 . 1 17172.8 993 . 1 
17289.2 992.5 17431.5 991.8 17455.8 991. 6 17644 . 6 992.5 17718 .9 992 . 3 
17808.9 991.8 17842.7 989.1 17907.9 989.9 17920. 6 992 . 1 17926 . 4 990 . 6 
17933 . 2 992 . 4 17964.3 990.4 17989.2 990.3 17999.1 987.6 18061 989 . 2 
18108.7 990.1 18179 988 .3 18216.3 987 18244.2 987 . 5 18311.6 987.2 
18329.2 987 . 8 18392.2 987.8 18457 . 1 988. 6 18493 . 2 989.2 18509 . 7 988 . 5 
18583.8 989 18614.2 989.1 18647.4 988 18708 . 8 987 . 6 18775 .5 989.5 
18807.1 990 18886.3 989.2 18946.4 989 18990.4 988.1 19012.5 989.2 

19101 990 . 2 19156.3 989.9 19179.1 987.1 19186.7 985.4 19228.7 983.3 
19242.4 982 19306 . 5 983.4 19368 .3 983.9 19442 . 9 983 . 5 19503.3 984 . 6 

19563 981. 8 19581.1 985.9 19632 . 5 986 . 1 19671.9 987 . 3 19726 . 2 975.8 
19815 . 7 975 . 6 19878 . 1 976.2 19957 975 . 9 20042 975 . 5 20112 . 8 975.3 
20121.8 975 . 7 20160 . 5 973.8 20242 973 . 4 20260 .5 974.6 20329.5 975 
20404.8 975.5 20471.4 978. 3 20486 .8 979.5 20522.9 977 . 9 20526 975.8 
20552.9 975.9 20584 .6 974 . 1 20632.4 973 . 9 20697 975.7 20712 975.7 
20738.9 981.7 20741.5 980.7 20782.3 986 . 4 20848.1 987.4 20923 . 8 989.9 
21014.3 990.6 21121.3 991. 6 21201.7 992.1 21283.6 992.1 21338 . 5 993.1 
21347.9 993.8 21358.2 992 . 2 21370.3 995.6 21409.5 995.7 21424 994.5 
21499.5 993.3 
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Dupli cateEffect i ve 

Manning's n val ues num= 4 
sta n val sta n val sta n val Sta n val 

**************************************************************** 
16580 . 4 . 025 18108.7 

Bank Sta : Left Right 
19671.9 20782 . 3 

I neffect i ve Flow num= 
Sta L Sta R Elev 

16580 . 4 17950 995.7 
21347.9 21499.5 995 . 7 

. 037 19671.9 .037 20782.3 

Lengths: Left Channel 

Permanent 
F 
F 

505 506 
Right 

485 

CROSS SECTION OUTPUT Profile #PF#1 

. 025 

Coeff Cant r. 
.1 

Expan . 
. 3 

*********************************************************************************************** 
* E.G. El ev (ft) 993.82 El ement Left OB * Channel * Right OB * 
*vel Head (ft) 0.57 * wt. n-val . 0.036 0.037 0 . 025 
* w.s. Elev (ft) 993.26 *Reach Len . (ft) 505.00 506 .00 485 . 00 
* crit w.s. (ft) 985.26 * Fl ow Area (sq ft) *10028.25 *18998.26 * 1514.65 
* E.G. s l ope (ft/ft) *0.000623 * Area (sq ft) *11314.22 *18998.26 * 1520 . 24 
* Q Total (cfs) *164000.00 * Fl ow (cfs) *33461.27 *126169 . 00 * 4369.76 

Top widt h (ft) * 4512. 59 * Top width (ft) * 2833.29 1110 . 40 568.90 
vel Total (ft/s) 5.37 * Avg. vel . (ft/s) 3.34 6 . 64 2.89 
Max Ch l Dpth (ft) 19 . 86 * Hydr. Depth (ft) 5 . 82 17 . 11 2. 71 
conv . Total (cfs) *6571525 . 0 * co nv. (cfs) *1340802 . 0 *5055625.0 *175097.6 
Length wtd . (ft) 505.35 *wetted Per. (ft) • 1723.55 * 1113.81 558.39 

*Minch El (ft) 973.40 shear ( lb/sq ft) 0.23 0.66 0. 11 
*Alph a 1.26 Stream Power (lb/ft s) * 0.75 4.40 0.30 

Frctn Loss (ft) 0.52 Cum volume (acre-ft) * 5162.27 *16773.07 1037.61 
* c & E Loss (ft) 0. 09 cum SA (acres) * 1472.44 * 1830. 56 560.42 
*********************************************************************************************** 

warning: 
Warning: 

warning: 

Note : 

Divided flow computed for this cross-section. 
The ve l ocity head has changed by more than 0.5 ft (0.15 m). Thi s may indi cate the need for 
additional cross sections. 
The conveyance ratio (upstream conveyance di vided by downst ream conveyance) is less than 
0.7 or greater than 1 .4. This may indicate the need for addit i onal cross sections . 
Multiple critical depths were fo un d at this l ocati on. The crit i cal depth with t he lowes t, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
**************************************~*******~*~********************************************** 

E. G. El ev (ft) 994. 34 El ement Left OB Channel * Right OB * 
vel Head (ft) 0.85 Wt . n-Val. 0.037 0 .037 

* w.s . Elev (ft) 993.49 *Reach Len . (ft) 505.00 506 . 00 485.00 
crit w. s . (ft) 985 .16 * Fl ow Area (sq ft) * 3415 .04 *19253.09 

*E .G . Sl ope (ft/ft) *0.000817 *Area (sq ft) * 3415.04 *19253.09 
* Q Total (cfs) *164000 . 00 * Fl ow (cfs) *16866 . 33 *147133.70 
*Top width (ft) * 1482.30 * Top width (ft) 371. 90 * 1110.40 

ve l Total (ft/s) 7 .2 3 * Avg. vel . (ft/s) 4.94 7.64 
*Max Chl Dpth (ft) 20 . 09 * Hydr. Depth (ft ) 9.18 17.34 
* Conv . Total (cfs) *5737392 .0 * Conv . (cfs) *590053.3 *5147338.0 
* Length wtd. (ft) 505 . 72 * wetted Per . (ft) 382.69 * 1120 . 90 
* Min Ch El (ft) 973.40 * Shear ( lb/sq ft) 0.46 0.88 
*Alpha 1.05 *Stream Power ( lb/ft s) * 2.25 6.70 
* Frctn Loss (ft) 0 .5 9 *cum vo lume (acre-ft) 506.31 *17339.53 34 . 97 
* c & E Loss (ft) 0 . 06 *cum SA (acres) 79.06 * 1832 . 65 6.81 
*********************************************************************************************** 

war ning : 

war ning : 

The veloc i ty head has changed by more than 0. 5 ft (0 .15 m) . Thi s may indicate the need for 
additional cross secti ons. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is l ess than 
0 . 7 or greater than 1.4. Thi s may indicate the need for additional cross secti ons. 
Mu lti pl e critical depths were found at this l ocati on. The criti cal depth with the l owest, valid, 
water surface was used. 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 205 . 15 

Descripti on: 205 . 15 
Station El evation Data num= 96 

sta El ev sta El ev Sta El ev Sta El ev Sta El ev 
* ***** ** ****** * * * * *** * * * * * * * * * **************** * * * * * * *** ** **** * * * * * * * * * * * * *** **** 

18001.2 994 18008 . 5 992.8 18015 . 6 994.9 18038.3 990 . 9 18047.4 
18061. 5 992.1 18077 . 6 991.6 18146 . 4 988. 8 18170 . 1 988.9 18200.6 

18243 988.8 18269.7 988 . 5 18292 . 3 988.8 18341.7 989 . 8 18374.9 
18415.6 990.6 18438. 3 991.1 18547 . 3 991 18558 . 8 991. 1 18618.4 
18625.4 991.9 18687.7 991. 3 18696 . 2 991.3 18745 . 4 991.4 18794. 1 

18810 991.2 18866.4 991 18894 .1 991.2 18920 . 9 990 . 7 18973.2 
19018 . 9 989.8 190 55.8 989.7 19109 . 2 989.4 19141. 8 988 . 8 19181.8 
19228.5 988.7 19285.2 989.2 19335.5 988. 1 19346.3 987.8 19386.8 
19394.2 985.9 19440 . 1 984.4 19443.6 984.3 19490 983 .7 19506 . 7 
19532 .2 982 . 8 19587.2 983.3 19612.4 983.6 19619.1 984 .1 19660. 7 
19705. 1 983.1 19747.1 983 . 7 19787 .1 984 . 9 19805 . 2 976.8 19822.3 
19827 . 6 974.7 19829.5 974.2 19853 974.2 19880 . 4 973.6 19881.2 
19908.4 980 19918.9 982.2 19934 984.3 19978.1 984.9 20006 .4 
20054.3 983.8 20064.2 983.5 20106 . 6 982 20110 . 7 981.8 20166.7 
20196 . 8 978.1 20246.3 976.6 20250.4 976.4 20298.9 975.4 20340.8 
20371.6 975.7 20436.2 974 20495 974 .1 20608 . 2 975.2 20651 
20691. 5 977.2 20705.2 979.5 20746.3 987.3 20793 .1 987.9 20838 
20896.6 989.6 20910.7 990.1 20968.3 990 . 3 20999 990 . 6 21039 . 8 

21107 991. 7 21127 . 2 991.3 21170.3 994.1 21206 .9 995.7 21258.6 
21293 996 . 4 

Manning 's n val ues num= 4 
sta n val sta n val Sta n val Sta n val 

* * * * ** * * ******* * * * *** * ** * * * * * ********* ir****** * * t; t; t; ******* **** t; t; * 
18001.2 . 025 18146.4 .037 19787.1 .037 20746.3 

Bank Sta: Left Ri ght Lengths: Left Channe l 
19787. 1 20746 .3 495 495.39 

r ne ffe cti ve Flow num= 

Ri ght 
495 

.025 

coeff contr . 
.1 
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991.8 
988.3 
990 .2 
991.8 
991. 1 
990.3 
988.8 
986.1 
983.8 
983.9 
973.4 
973 .1 
984 .1 

979 
975.5 
975.7 
988.7 
990.8 
996.3 

Expan . 
. 3 



• 

• 

• 

ouplicateEffective 
Sta L Sta R Elev Permanent 

18001.2 18061. 5 995 F 
21293 21293 996.4 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
********************* *********** ******** **** *************************************************** 
* E.G. El ev (ft) 993.21 * Element Left OB * c hannel Ri ght OB * 
* vel Head (ft) 1.46 * Wt . n-val . 0.037 0 . 037 0 . 025 
* w.s. El ev (ft) 991.76 * Reach Len. (ft) 495.00 495 . 39 495.00 
• crit w. s . (ft) 987 . 66 • Flow Area ( sq ft) • 5457.16 *13249.56 742. 57 
* E.G. s l ope (ft/ ft) *0 . 002039 • Area (sq ft) . 5462.93 *13249. 56 742 . 57 
• Q Total (cfs) *164000.00 * Flow (cfs) *23077. 22 *137850. 70 . 3072.08 

. ~~~ ~~~!~ (ft) . 3049 . 28 * Top width ( ft) • 1702. 17 959.20 387.91 
(ft/s) 8.43 • AVg . vel. ( ft/s) 4. 23 10 .40 4.14 

Max Chl Dpth (ft) 18.66 • Hydr. Depth (ft) 3. 23 13.81 1. 91 
• conv. Tot a 1 ( cfs) *3632205 . 0 • conv. (cfs) *511104. 8 *3053061. 0 • 68039 . 3 
• Length Wtd . (ft) 495.35 * Wetted Per . (ft) • 1688.95 964.03 387.96 
* Mi n Ch El (ft) 973.10 • shear (1 b/ sq ft) 0.41 1. 75 0 . 24 
* Alpha 1. 32 * Stream Power ( 1 b/ ft s) * 1. 74 18 . 20 1.01 
* Frctn LOSS (ft) 0.97 * Cum Vo lume (acre-ft) * 5065.02 *16585 . 77 1025.01 
* C & E LOSS (ft) 0.02 * cum SA ( acres) 1446.15 • 1818 .54 555.09 
******************************** *********1<**1<*1<******** ** **** * * * **** * ****** ******************** 

warning: Divi ded flow computed for this cross- s ection. 
Note: Multiple cri tical depths were found a t this l ocation. The critical dept h wit h the lowes t , valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
************************************************************* ************* ********************* 
• E.G. El ev (ft) 993.69 Element Left OB * chan ne 1 * Right OB * 

vel Head (ft) 1.44 • Wt. n-val. 0.037 0 . 037 0.025 
* w.s. Elev (ft) 992 . 25 *Reach Len. (ft) 495.00 495.39 495.00 
* crit w. s. (ft) 987 . 65 • Flow Area (sq ft) • 3367.91 *13720 .96 365.73 
* E.G. s l ope (ft/ft) *0.001819 • Area (sq ft) • 3367.91 *13720.96 365 . 73 
* Q Total (cfs) *164000.00 • Flow (cfs) *23553.24 *138039.00 2407.76 
* Top width (ft) • 1445 . 00 * Top width (ft) 402 .10 959.20 83 . 70 

vel Total (ft/s) 9 . 40 * Avg . vel. (ft/s) 6.99 10 . 06 6 . 58 
Max chl opth ( f t) 19 . 15 • Hydr . Depth (ft) 8.38 14.30 4.37 
Conv. Total (cfs) *3844879 . 0 * Conv. (cfs) *552191.1 *3236240.0 56448.5 

* Length wtd. (ft) 495. 36 • wetted Per. (ft) 408 . 28 964.03 * 87 . 40 
Min Ch El (ft ) 973.10 * Shear (1 b/sq ft) 0 . 94 1. 62 0 . 48 

• Alpha 1.05 *Stream Power ( lb/ ft s) * 6.55 16.26 3.13 
* Frctn Loss (ft) 0 . 90 *Cum volume (acre - ft) 466 . 99 *17148.02 32.93 
* C & E LOSS (ft) 0 . 00 * Cum SA (acres) 74 . 57 * 1820.63 6 . 35 
******* ****** ******** ********** ******************************************************** *** ***** 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 205.06 

RS : 205.06 

Station El evation Da t a num= 129 
Sta Sta El ev Sta El ev 

17971 990.9 18065.3 988.6 18104 . 6 
18143.2 991.5 18167 .1 990.4 18222.4 
18295.2 989 18314.3 988.5 18358 . 9 
18478.4 994.2 18515 994 18541.2 
18694.6 996 . 3 18716.8 994. 1 18733 

18844 996.4 18879 . 8 994 18912.8 
18974.6 992 . 4 18989 991. 8 18996.9 
19038.3 998 . 5 19071. 8 995 . 8 19078 . 5 
19136.4 990.2 19142.8 992.6 19151.6 
19226 . 3 988 . 3 19230.3 986.5 19252 .3 
19380.3 987 . 3 19388.1 987.3 19434.5 
19538.9 988 . 7 19598 . 7 988.7 19648 . 7 
19771. 5 986.5 19803.6 986 . 4 19827.5 
19904.2 973.1 19931.3 971.2 19981.6 
20053.2 971.3 20073.5 976.1 20120.4 
20155. 4 983.6 20196 987 . 3 20208.9 
20275.4 981 20301. 5 975 . 4 20306.9 
20425.5 974.6 20470 . 1 974 . 5 20497 . 9 
20671 . 9 974 20850.2 976 20856.8 
20905 . 3 990.8 20927.2 991. 2 20971.3 
21101. 6 993.3 21146 993.7 21204 . 6 
21336.3 994 . 9 21378.2 995 21414.7 
21512.4 994.7 21514.5 995 . 9 21516.2 
21532 . 1 994 . 6 21537 . 4 995.2 21546 
21602.5 996 . 4 21628.8 996 . 3 21672.8 
21826.9 996.1 21895 . 5 996 .5 21951.4 

Manning • s n va 1 ues 
Sta n val 

num= 
sta n val sta 

17971 . 037 19026.5 . 037 19669.4 

Elev sta 

990 . 4 18115. 6 
988.9 18239 
987.5 18410. 5 
993 . 6 18567.7 
990 . 9 18773 . 1 
991. 3 18929 . 6 
990.8 19026 . 5 
994 . 1 19097 . 2 
994. 3 19202. 7 
985.8 19287 . 1 
987.8 19445.1 

990 19669.4 
985.6 19841.3 
971.1 19982. 8 
976.2 20137.3 
986.1 20221.7 
975.1 20315.2 
974.4 20563.5 
977.9 20880 . 3 

992 21020.6 
993.9 21256. 1 
995. 2 21457.8 
996 . 3 21518.9 

995 215 60.5 
996.3 21709.9 
996 . 6 21997.9 

n val Sta 

.037 20905.3 

Bank Sta: Left Right Lengths: Left channel Right 
19669.4 20905.3 505 505 530 

Ineffective Flow num= 
Sta L St a R Elev Permanent 
17971 18080 998.5 F 

21997.9 21997.9 998 . 5 F 

CROSS SECTION OUTPUT Profi 1 e #P F#1 

Elev s t a Elev 

988.2 18128.9 991.2 
988.9 18268 988.1 
986.7 18435.8 988.1 

993 18668.2 993 .4 
991.2 18799 993 . 8 
990.6 18948 . 8 990.9 
996 . 8 19033 . 3 997 . 5 
986.1 19133. 8 987 
994.1 192 17.4 994.9 
985.9 19329.2 986.2 
987.8 19500.6 988.4 
989.9 19722 . 7 988 . 3 
984.7 19887 983.6 
971.1 20027.4 970. 5 
976.4 20147.5 981 
985.3 20253.8 981 
975. 1 20365 974.5 
973. 5 20601.9 973.2 
977.7 20892.4 984.3 

993 21062.7 993 . 2 
994 . 5 21300.3 994 . 8 
995.2 21484.8 995.4 
995.5 21525.9 994.3 
995.3 21575 995 
996 . 5 21754 . 4 996 . 4 
996.4 

n val 

.025 

Coeff Cont r . Expan. 
.1 . 3 

**************************** ****************************************************************** * 
* E.G. El ev (ft ) 992 . 22 * Element Le ft DB * channel * Rig ht DB * 

ve 1 Head ( ft) 1. 37 * Wt. n-val. 0.037 0.037 0.025 
w. s . El ev (ft) 990 . 85 * Reach Len . (ft) 505.00 505.00 530.00 

• crit w. s . (ft ) 984 . 95 • Flow Area (sq ft) • 2335.5 1 *16204. 32 0 . 06 
* E.G . slope (ft/ft) *0.001875 Area (sq ft) * 2466.89 *16204 .32 0 . 06 
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ouplicateEffective 
• Q Total (cfs) *164000.00 * Flow (cfs) * 8135 . 07 *155864.90 0.01 
• Tvoep wT

0
idttahl ((fft:t/)s) * 2210 . 68 • Top width (ft) 972.31 • 1235.90 2.4 7 

1 * 8.85 • Avg. vel . (ft/s) 3.48 • 9.62 0 . 21 
* Max Chl Dpt:h (ft) 20.35 * Hydr. Depth (ft) 2.70 13 . 11 0.02 
• Conv. Total (c f s) *3787357.0 * Conv. (cfs) *187868.3 *3599489 . 0 0 . 3 
• Length Wtd . (ft) 505 . 01 • wetted Per. (ft) 870 . 33 • 1245 . 68 2.47 
* Min ch El (ft) 970 . 50 * Shear (1 b/sq ft) 0. 31 1. 52 0. 00 
* Al pha 1.13 * stream Power (lb/ft s) * 1.09 14.65 0.00 
* Frctn Loss (ft) 0.72 * cum vol ume (acre-ft) * 5019.96 *16418.28 * 1020.79 
• c & E Loss (ft) 0.19 • cum SA (acres) * 1430 . 95 • 1806 . 05 552.87 
*************** ************************ ** ******** ********* *********** ******* ** ******** ********* 

wa rning: 
warning : 

Divided f l ow computed for this cross - sect i on . 
The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections . 

Note : Multipl e critical depths were found at this l ocation. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Pr ofi 1 e #PF#2 
**** ** ****** * * * * * **** * *** * * * * * * * * * 1<***1< 1< ***** * * * * ** 1:********* * * * * 1r**************** ************ * 
* E.G. El ev (ft) 992. 79 • El ement Left OB • channe 1 Right OB • 
• vel Head (ft) 1.43 * Wt . n-val . 0.037 0 . 037 
• W.S. Elev (ft) 991.36 *Reach Len. (ft) 505.00 505 . 00 530 . 00 
* crit w.s. (ft) 984 . 95 * Flow Area (sq ft) 491.43 *16837 . 05 
* E.G. slope (ft/ ft) *0.001795 * Area (sq ft) 491.43 *16837 . 05 
• Q Tota l (cfs) *164000.00 • Flow (cfs) • 1508 . 81 *162491.20 
* Top width (ft) • 1435.30 * Top width (ft) 199.40 * 1235 . 90 

vel Tota l (ft/s) 9.46 * AVg. vel . (ft/s) 3.07 9 . 65 
* Max chl Dpth (ft) 20.86 * Hydr. Depth (ft) 2.46 13 . 62 
* conv. Total (cfs) *3871248.0 • conv. (cfs) • 35615 . 7 *3835632.0 
* Length wtd . (ft) 505.00 * wetted Per . (ft) 202 . 71 • 1246 . 24 
* Minch El (ft) 970.50 * shear ( l b/sq ft) 0 . 27 1.51 
• Alpha 1.03 * Stream Power (lb/ ft s) • 0.83 14 . 61 
* Frctn LOSS (ft) 0.82 ° Cum Vol ume (acre-ft) 445 . 07 *16974 . 25 30.85 
* C & E LOSS (ft) 0.10 * Cum SA (acres) 71 . 15 * 1808.15 5.87 
*** ****************************************************************** ****************** ** ****** 

Note: Multiple critical depth s were found at this location. The critical depth with the l owes t, va lid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204.97 

RS: 204.97 

Left Chan ne l Bank Station Interpolated 
Station El evation Data num~ 86 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
*** ****** ******************************** ** ******* ** *************************** * 

16000 993.3 16025.7 992.1 16060.7 991.7 16273.1 992.3 16303.1 992.4 
16597 . 7 992.1 16613.7 992 16818.7 992 16912.8 992.3 17061.4 992.3 
17169 . 3 991.7 17232.9 991.8 17259.7 989 17316.4 990 . 2 17470.6 990.2 
17483 . 4 990 . 2 17700.5 989.9 17786. 2 989.2 17832.4 989 17894. 5 988.9 
17924.8 989. 2 17933. 3 990 . 5 17979.7 992.117985.3 991.5 17994 .8 988.7 
18008 . 6 988 . 7 18105.1 987 . 6 18137.2 986.9 18189 . 2 987.8 18201. 2 986.8 
18216 . 4 989 . 2 18243.6 989.2 18301.9 989 18377.5 989.6 18462.9 990 . 2 
18523.7 988.6 18573.9 986 18643 986.6 18672 985.8 18672.9 984.9 
18697 .7 984 . 3 18729 . 6 988 . 3 18807. 2 987.9 18833 984 18865 . 3 987.3 
18888.3 985 . 4 18917 987 . 8 18955.4 987.9 18987 . 3 984.9 19046.8 987.1 
19093.5 986.8 19152.6 983 . 5 19285.8 983.8 19317.6 981. 5 19332 . 9 979.1 
19418.6 978 19438.3 978 . 8 19545 978 . 843 19934 . 7 979 19938.2 981.1 
19945.9 981. 9 20008.7 980 . 8 20068 . 2 980.2 20091. 8 979.6 20151.8 979.3 
20225.8 978.1 20300 . 7 979 20367 . 2 979. 3 20442. 3 978.7 20509.6 977.2 

20568 974 . 8 20659 . 1 973.3 20662.9 973.3 20925 . 5 975 . 4 20961. 3 988.6 
20999 . 4 990.2 21056 .8 990. 8 2112 6 . 2 991.7 21187 992.8 21200.2 992.9 
21265 . 2 993 21340 . 5 993 21356.1 993 21427 . 5 993.4 21492 . 8 993 . 1 

21496 993. 1 

Manning' s n values num= 4 
Sta n val Sta n val sta n val Sta n val 

************ ********* ** ************************* *********** ***** 
16000 . 025 18301.9 .037 19046.8 .037 20961.3 . 025 

Bank Sta : Left Right Lengths: Left Channel Right coeff contr. Expan. 
19545 20961.3 510 503 550 .1 . 3 

Ineffective Fl ow num= 1 
Sta L Sta R El ev Permanent 
16000 18200 993 . 4 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
************** *** ********************************* **** ********* *** ***************************** 
• E. G. El ev (ft) 991. 30 • Element Left OB • Channe 1 • Right DB • 
* ve l Head (ft) 0 . 74 • wt. n-val. 0.037 0.037 0.025 
• w. s. El ev (ft) 990 . 56 * Reach Len. (ft) 510.00 503.00 550.00 
* Crit w. s . (ft) 984.97 * Flow Area (sq ft) • 6790.54 *17977 . 87 50 . 64 
• E. G. s l ope (ft/ft) *0 . 001134 • Area (sq ft) • 7908 . 25 *17977.87 50 . 64 
• Q Total (cfs) *164000.00 • Fl ow (cfs) *31810.39 *132110 . 10 79 . 50 
• Top wi dth (ft) • 3736 . 09 • Top wi dth (ft) * 2246.92 • 1416.30 72.86 

vel Total (ft/s) 6.61 • Avg . vel . (ft/s) 4.68 7.35 1.57 
• Max ch l Dpth (ft) 17 . 26 • Hydr . Depth ( f t ) 5.05 12 . 69 0 . 70 
• conv. Total (cf s) *4869981.0 • Conv. (cfs) *944609.8 *3923010.0 2360 . 8 
• Length wtd. (ft) 504.14 • wetted Per. (ft ) • 1347.14 • 1419.41 72 . 90 
• Minch El (ft) 973.30 * Shear ( l b/ sq ft ) 0 . 36 0.90 0.05 
• Alpha 1.09 • Stream Power (lb/ ft s) • 1.67 6.59 0 . 08 
• Frctn Loss (ft) 0.47 • Cum volume (acre-ft) * 4959.82 *16220 . 14 1020 . 49 
* C & E LOSS (ft) * 0.04 * Cum SA (acres) * 1412.29 * 1790.68 * 552 . 41 ° 
********************* ******** ********************* **** ***************************************** 

warn i ng: Divided f l ow computed for this cross-section. 
Note: Mu l tiple cr i t i cal depths were found at this location . The critical depth with the lowest, val id, 

water sur f ace was used. 
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• 

• 

CROSS SECTION OUTPUT Profi 1 e # PF#2 
Dupl i cateEffective 

* E. G. Elev (ft) 991.87 *Element Left OB * Channel * Right OB * 
• vel Head (ft) 1.11 • wt. n-val. 0.037 0.037 
• w. s . El ev (ft) 990 . 76 • Reach Len. (ft) 510.00 503.00 550.00 
• Crit W.S. (ft) 985 . 05 • Flow Area (sq f t) • 1194.17 *18262.88 
• E. G. s l ope (ft/ft) *0 . 001485 • Area (sq ft) • 1194.17 *18262.88 
* Q Total (cfs) *164000.00 • Fl ow (cfs) • 8955 . 43 *155044 . 60 
• Top width (ft) • 1516.30 • Top Width (ft) 100.00 • 1416.30 

vel Total (ft/ s) 8 . 43 • Avg. vel . (ft/s) 7.50 8.49 
• Max ch l Dpth (ft) 17 . 46 • Hydr . Depth (ft) 11.94 12.89 
• conv. Total (cfs) *4 255498.0 • conv. ( cfs) *232376 .8 *4023121.0 
• Length wtd. (ft) 503.24 • wetted Per . (ft) 111 . 96 • 1421.57 
* MinCh El (ft) 973.30 • Shea r (lb/ sq ft) 0.99 1.19 
* A 1 pha 1. 00 • stream Power (1 b/ ft s) • 7 . 42 10 . 11 
* Frctn Los s (ft) 0.59 • cum volume (acre-ft) 435 . 30 *16770.79 30 .85 
* C & E LO SS (ft) * 0.08 * Cum SA (ac r es) * 69. 42 * 1792.78 * 5 . 87 * 
******** **************** *********************************************************************** 
Note: Mu l tipl e critical depth s were found a t this l ocation . The critical depth with the lowe s t, vali d , 

water surface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
De s cription : 204.87 

RS : 204 . 87 

Right cha nne 1 Bank St atl on Interpo 1 a t e d 
station Elevat i on Data num= 97 

sta El ev sta El ev s t a Elev sta El ev Sta El ev 
************"~<*** * ****************************** ** *** * **** * *******'*********** * * ** 

17067.4 991. 5 17111. 3 991. 5 17255 990.6 17291. 2 
17315.9 991 17328.2 990.9 1734 5. 3 988.6 17426 . 3 
17594.7 988 . 5 17781. 4 988.6 17822 . 3 988 . 5 17925 . 1 
18108.5 987.1 18221.3 987.3 18261.7 986.3 18269 . 2 
18296 . 9 986.8 18325.5 986.8 18352.2 985.5 18429.1 

18553 984.4 18559.8 986 . 3 18565 . 9 988 . 9 18578.6 
18645 . 9 981.4 18657 . 3 984 18678 .8 986.2 18730 
18855 . 2 985.7 18859 . 7 984 . 6 18874 . 5 986.6 18920.1 

18960 980.8 18970 . 7 982 . 4 19015 . 9 985.9 19104.6 
19234 . 9 985 19264 . 2 982. 7 19275.4 983 . 5 19297 . 4 
19462.8 981 19532.8 979 19555 . 4 979 . 1 19566 
19588 . 4 976.2 19598.7 976.3 19623.4 978 . 5 19628 
19714.7 981 19730.8 981 19759.9 975.9 19765 
19854.5 975 . 9 19859.5 975. 9 19861. 3 977.3 19877 . 6 
19903.3 969 . 9 19909.9 970 19919 . 2 968 . 1 20001 
20059.2 975 . 3 20126 . 4 976.2 20213 . 9 975 . 3 20298. 1 
20377.2 977.3 20393.3 977.5 20505.4 975.8 20559.1 
20624.2 974.6 20654.3 973.2 20826.7 974.3 20919.3 

20954. 34991.1405 20961.2 994 . 2 20981. 5 994 . 3 21037.9 
21137.3 991.2 21197.6 991.4 

Manning 's n values num= 
Sta n val Sta n val 

4 
Sta n val sta 

17067 .4 .025 18221.3 

Bank Sta : Left Right 
19462 . 820954.34 

Ineffective Flow num= 
Sta L Sta R Elev 

17067 . 4 18300 994 . 3 
20961 . 2 21197 . 6 994 . 3 

.037 19462.8 . 037 20961.2 

Lengths: Left Channe 1 

Permanent 
F 
F 

495 499 
Right 

505 

CROSS SECTION OUTPUT Profi l e #PF#1 

991.6 17298 .2 
988 17520.6 

988.2 18001 
986.9 18279.6 
985.3 18501.3 
98 7. 7 18604 . 1 
987.6 18832.5 
984.6 18942.9 
986.7 19209 . 9 

981 19382. 3 
978.5 19579 . 4 
979 . 5 19642 . 3 
976.4 19772. 7 
980.8 19890 
968. 1 20022.9 
974.9 2035 1 
974.3 20612 
974 . 9 20939.9 
989.4 21047 

n val 

.025 

coeff cont r . 
.1 

992.1 
988.2 
987.2 
985.4 
985 . 6 
983.9 
987.5 
980 . 4 
985.7 
981.4 
978 . 5 

981 
975.9 
975.9 
968. 1 
974.8 
976 . 5 
984.7 
990.3 

Ex pan. 
. 3 

************** 'k ******* *** * ************************* ** ** * * * ************'k************************ 
* E.G . El ev (ft) 990 . 80 * El ement Left OB * Channe l * Ri ght OB * 
• vel Head (ft) 0 . 61 • wt. n-val . 0 . 037 0 . 037 
• w.s. Elev (ft) 990 . 19 * Reach Len. (ft) 495.00 499.00 505 . 00 
* crit w. s . (ft) 982.94 • Flow Area (sq ft) * 6202.87 *21657.82 
• E.G. Slope (ft/ ft) *0.000767 • Ar ea (sq ft) • 8399.19 *21657.82 
• Q Total (cfs) *164000.00 *Flow (cfs) *21030 . 64 *142969.40 

6. 71 

• Top width (ft) • 3635.74 • Top width (ft) * 2129 . 31 • 1489 . 40 
vel Total (ft/ s) 5.89 • Avg. vel. (ft/ s) 3.39 6 . 60 

• Max chl Dpth (ft) 22.09 • Hydr. Depth (ft) 5 . 33 14 . 54 
• conv. Total (cfs) *5920537 . 0 • Conv . ( cfs ) *759223 . 6 *5161313 . 0 

17.03 

* Length wtd . (ft) 498.39 • wetted Per. (ft) * 1165 . 78 * 1498 . 26 
• MinCh El (ft) 968.10 • Shear (lb/ sq ft) 0 . 25 0.69 
• Alpha 1.14 • Stream Power ( l b/ ft s) • 0.86 4.57 
• Frctn Loss (ft) 0.30 • cum volume (acre-ft) * 4864.36 *15991.30 • 1020.12 
* C & E LOSS (ft) 0 . 05 * Cum SA (acres) * 1386.67 * 1773.90 551.85 
**** *** ******* ******* ******** *************************1<*******1r******1t1t1t1<1t1dt**** ****** ***** **** 

warning: Divided flow computed for this cross-section. 
Note: Multi ple critical depths were found a t thi s l ocation. The critical depth with the l owest, val id, 

water s urface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*******************************************************' *' ** *** ******************** *** ***** ****** 
* E. G. Elev (ft) 991.20 • El ement Left OB * Channel * Right OB * 
• vel Head (ft) 0.84 • Wt. n-val . 0 . 037 0 . 037 
* w.s. Elev (ft) 990. 37 • Reach Len . (ft) 495.00 499.00 505.00 
* crit \v . s . (ft) 982.85 • Flow Area (sq ft) 487.55 *21921. 99 
• E. G. s l ope (ft/ ft) *0.000942 • Area (sq ft) 487 . 55 *21921. 99 
• Q Total (cfs) *164000 . 00 • Flow (cfs) • 2378 . 75 *161621. 30 
* To~ wi dth ( ft) * 1542 . 20 * Top Width ( ft) 52.80 • 1489 . 40 

Ve Total (ft/ s) 7 . 32 • Avg. vel . (ft/ s) 4. 88 7.37 
• Max ch 1 Dpth C ft) 22 . 27 • Hyd r. Depth ( ft) 9. 23 14.72 
• conv. Total (cfs) *5343764.0 • Conv . (cfs) • 77509 . 1 *5266255 . 0 
• Length wtd. (ft) 498.86 • wetted Per . (ft ) 61.90 • 1498 . 43 
* Mi n Ch El (ft) 968.10 • shear (1 b/ sq ft) 0.46 0.86 
* Al pha 1.01 • Stream Power (lb/ ft s) • 2.26 6. 34 
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Dup l i cateEffecti ve 
* Frctn Loss (ft) 0 . 37 *Cum volume (acre-ft) * 425.45 *16538.78 30.85 
* C & E LOSS (ft) 0.06 *Cum SA (acres) 68.52 * 1776.00 5 . 87 
*********************************************************************************************** 

Note: Mu ltipl e critical depths were found at this l ocati on. The critical depth with the lowest, vali d, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204.78 

RS: 204.78 

Right channel Bank station Interpol a ted 
Station Elevation Data num= 87 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 
16026.1 987.6 16094 . 8 987.3 16113 . 5 986 . 9 16143.6 989.2 16147.7 990.2 
16176.4 990 . 8 16200.6 988.8 16231.8 988 . 4 16338.9 988 . 8 16416 . 1 988.9 
16579.2 988 . 9 16686 989.1 16786.7 989 . 1 16866. 8 989 . 3 17093 . 1 989.3 
17192.6 989 . 3 17283. 5 988 17369.3 988 17407. 5 989 . 7 17420.2 988 
17479.3 987 17521.2 986.9 17670.9 988 17754 .2 987.8 17912.8 987.4 
17952.6 987 .118028.5 987 18174.7 986.5 18221.6 986 . 3 18279.6 986.1 
18350.4 984 . 9 18361.8 983 18373.6 985.9 18402.3 985.9 18413.2 983.6 
18427.5 987 . 2 18487 .5 986 . 4 18504 984.4 18585.3 983 . 7 18598.2 984.9 
18667.6 983 . 9 18753.3 984 . 6 18756.1 984.9 18767.8 981.3 18836.7 981 
19173.1 979 . 8 19219 . 1 979 . 8 19295.8 977.2 19323.7 977.5 19337. 5 981 
19356.4 981 19398.6 983 19409.2 982.4 19419.8 979.2 19429.6 977 . 4 
19432.3 975 . 9 19489. 4 975 . 9 19561.1 974.8 19621.6 973 19660.7 972.1 
19667.7 970 . 8 19677 . 1 967 . 6 19767 .4 968 . 8 19768 968.8 19935.5 968 
19986.5 968 20033 . 8 975.7 20056 . 9 977.8 20073.7 975.3 20160.4 975 
20170.8 975 . 3 20229 . 5 975 20246 . 7 975 20324.8 974.9 20340 975 

20452 975.9 20510 . 9 973 20530 . 9 973.1 20662.3 973.7 20706.1 973 . 8 
20782.6 974 . 9 20801.8 975 .120832.33990.9976 20840.4 995.2 20866. 6 994. 5 
20921.2 988 . 9 20982.7 988 . 3 

Manning ' s n values 
Sta n val 

num= 
Sta n val sta n val sta n val 

*~"***************************************************1<********** 
16026.1 .025 18427 .5 .037 19398.6 .037 20840.4 .025 

Bank Sta: Left Right Lengths: Left channel Right coeff contr . Ex pan . 
19398.620832.33 505 515 550 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

16026.1 18400 995.2 F 
20840.4 20982. 7 995.2 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
*********************************************************************************************** 
* E.G. El ev (ft) 990 . 45 El ement Left OB Channel * Right OB * 
*vel Head (ft) 0.45 Wt. n-val . 0.037 0.037 

w. s. Elev (ft) 990 . 01 *Reach Len. (ft) 505.00 515.00 
Crit w.s. (ft) 980 . 93 * Fl ow Area (sq ft) * 8139.91 *23734 .97 
E. G. slope (ft/ft) *0. 000477 * Area (sq ft) *12728.28 *23734.97 

* Q Tota l (cfs) *164000.00 * Flow (cfs) *29111.40 *134888.60 
*Top width (ft) * 4837 . 51 *Top width (ft) * 3333.40 1431.83 

ve l Total (ft/s) 5 . 15 * AVg . ve l. (ft/s) 3 . 58 5 . 68 
*Max ch l Dpth (ft) 22 . 41 * Hydr . Depth (ft) 8 . 15 16.58 
* conv. Total (cfs) *75 12086 .0 * Conv. (cfs) *1333460 . 0 *6178626.0 

Length Wtd. (ft) 513.16 *wetted Per. (ft) * 1000 . 57 1438.22 
Minch El (ft) 967 . 60 shear (lb/sq ft) 0.24 0.49 

5 50.00 

92 . 43 

72 .2 8 

Alpha 1.09 stream Power ( lb/ft s) 0.87 2.79 
Frctn Loss (ft) 0.33 * cum volume (acre-ft) * 4744.32 *15731.30 * 1019.55 
c & E Loss (ft) 0.03 cum SA (acres) * 1355.64 * 1757 . 17 551.33 

********************************************************************************** ************* 

warning: Divided flow computed for thi s cross-section. 
warning: The cross-section end point s had to be extended vertically for the computed water surface. 
Note : Mu l t iple critical depths were found at this location . The critical depth with the lowest, valid, 

water surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 

E.G. El ev (ft) 990.77 Element Left OB * channel Right 08 * 
vel Head (ft) 0 .63 Wt. n-val. 0.037 0.037 

* w.s. El ev (ft) 990.13 * Reach Len. (ft) 505.00 515.00 550.00 
* crit w. s. (ft) 980.78 * Fl ow Area (sq ft) * 2009.30 *23919.55 
• E.G. s l ope (ft/ft) *0.000611 * Area (sq ft) * 2009.30 *23919.55 
* Q Total (cfs) *164000.00 * Flow (cfs) * 9303.23 *154696. 80 

* 0~~ *~~i~ (ft) * 1620.43 * Top wi dth (ft) 188.60 * 1431.83 
(ft/s) 6. 33 * Avg . vel. (ft/s) 4. 63 6.47 

* Max Chl Dpth (ft) 22.53 * Hydr. Depth (ft) 10.65 16.71 
* conv. Total (cfs) *6634912. 0 * conv. (cfs) *376378 . 6 *62585 33.0 
* Length wtd . (ft) 514.26 * wetted Per. (ft) 199 . 46 * 1438.35 
* Min ch El (ft) 967.60 • shear ( l b/sq ft) 0. 38 0.63 
* Alpha 1.02 * stream Power ( l b/ ft s) 1. 78 4.10 
* Frctn LOSS (ft) 0.42 * Cum volume (acre-ft) 411.26 *16276. 21 30.85 
* C & E LOSS 0 .04 Cum SA (acres) 67.15 * 1759.27 5 . 87 (ft) 
*********************************************************************************************** 

Note: Multiple critical depths were found at this location. The critica l depth with the lowest, vali d, 
water s urf ace was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204 . 68 

RS: 204 . 68 
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• 

• 

• 

Duplicat eEff ective 
Ri ght Channe l Bank Station Interpol a ted 
St ati on El evat i on Da t a num= 97 

St a El ev Sta Elev sta Elev s t a El ev Sta El ev 
***************************** *************************************************** 

17501. 1 986. 1 17554.2 985 . 7 17607.9 985.5 17645 . 5 987.6 17657 986.8 
17668 .8 987.117674 . 9 990 . 2 17682 .2 987 . 8 17691 985.7 17742 . 4 986 . 2 
17748.2 986 . 3 17778 988 . 7 17792 . 2 990 . 8 17806. 1 988.7 17807 . 3 988 . 9 
17839.5 987.8 17848.5 986 . 917867.4 986.8 17881. 2 986 . 2 17970 . 4 985.8 
18016 . 4 985 . 9 18087 . 9 985 . 4 18189 . 8 985 18231. 2 984 . 8 18295 . 5 984 . 9 
18354 . 5 984.6 18412.6 984.3 18437. 1 982 . 9 184 72 .2 984 18491.1 983. 4 
18518 . 9 981. 6 18530 .8 984.6 18531.9 985 .1 185 50 . 1 982.9 18601. 2 983. 1 
18621. 4 983.6 18662.6 982.9 1868 5 . 1 983 187 36 . 6 981. 7 18767.6 980.4 
18849. 4 980.3 18886.2 980 . 2 18950 . 6 980 19029 .6 979.9 19057.5 983 
19071.2 980 . 7 19099.7 980.9 19114 981.6 19143.3 981. 3 19197 . 1 981.7 
19249.9 983 . 3 19284.9 981.9 19 308. 1 982 . 1 19 314. 7 984.6 19321.8 985 
19357. 4 981 19361. 7 979 . 6 19368.2 980 . 1 19394.4 978.2 19398 .6 975.9 
19415 . 9 975.9 194 58 . 6 97 3 . 3 19479. 3 973.1 19513 .5 971. 9 19564.9 971. 9 
19621. 8 972.2 19668 . 2 973 . 2 19691. 4 975.5 19719 976 . 9 19734 . 6 976 . 2 
19779 . 1 971.8 19814.3 971. 4 19869 . 4 971.6 19901 972 . 5 19927 . 9 972.8 
19942 . 8 973.9 20011 .2 975.3 20053. 7 976.3 20121. 8 976 .1 20137.2 975.6 
20206 . 4 975.5 20256 .1 973 . 7 20273 . 3 974 . 7 20295 973 20348.3 973.2 
20369. 6 973.3 205 16 . 3 974. 120548.61990 . 5028 20548 . 8 990 . 6 20582 . 8 991.5 

20647 987.5 20715 . 7 987 . 8 20786.9 988 20814 988 20872.4 988.2 
20904. 2 988 . 1 20971 988 . 4 

Manning • s n va 1 ues num= 
s t a n va l St a n va l St a n va l St a n val St a n va l 

**************************************************** **************************** 
17501. 1 . 025 18472 . 2 

Bank s t a: Left Ri ght 
19321. 820548.61 

I neffecti ve Fl ow num= 
Sta L St a R El ev 

17501. 1 18455 991. 5 
20582.8 20971 99 1 . 5 

. 037 19321. 8 .037 20 548.8 

Lengths : Le f t Chann e l 

Pe rmanent 
F 
F 

325 407 
Ri ght 

570 

CROSS SECTION OUTPUT Profil e #PF#1 

. 037 20582 . 8 

Coeff cont r. 
.1 

. 025 

Expan . 
. 3 

******************* **************************************************************************** 
* E. G. El ev ( f t ) 990 . 10 * El ement Left DB * Channe l * Rig ht DB * 
*vel Head (ft ) 0.73 * Wt. n-va l. 0.037 0 . 037 
* w. s. El ev (ft ) 989.36 * Rea ch Len. ( f t) 325 . 00 407 . 00 570.00 
* cri t 1v.s . (ft ) 982.91 * Flow Area (sq ft ) • 6628.41 *18234 .16 
* E. G. s l ope ( ft / ft ) *0.000903 *Area (sq f t) *10032 . 96 *18234. 16 
* Q Total (cf s) *164000.00 * Fl ow (cf s ) *31211 .30 *132788 . 70 

473.96 

• Top wi dth ( f t) * 3375 . 81 • Top wi dth ( ft ) * 1797 . 31 * 1224 . 57 
Ve l Tota l ( ft / s) 6.60 * AVg. vel. ( ft / s ) 4 . 71 7 . 28 

353.93 

* Max Chl Dpth ( ft ) 17.96 * Hydr. Depth (ft ) 7.65 14 . 89 
* conv. Total (c f s) *5457 597. 0 • conv . ( cfs) *10 386 50.0 *4418946 . 0 
* Lengt h wtd . ( ft ) 390.47 • wetted Per . (ft) 868 . 45 • 12 30 . 06 
* Min ch El ( ft ) 971. 40 * s hear ( lb/ s q ft ) 0 .43 0 . 84 
* Alpha 1 . 08 * s t r eam Powe r ( lb/ ft s) • 2 . 03 6 . 09 
* Frctn Loss ( ft) 0 .43 * cum vo lume (acre-ft ) * 4612. 38 *15483 . 21 * 1015 . 97 
* C & E LOSS ( ft ) * 0 . 03 * Cum SA (ac res) * 1325 . 89 * 1741. 47 * 548 . 64 
************************************************* ****************************************** **** 
Warni ng : Divided fl ow computed f o r t his cross-secti on . 
warning: The c r oss - secti on end po int s had t o be ext ended ve r t icall y fo r the comput ed water s u r f ace . 
Not e: Multiple cri tical depths were fo und a t t hi s l ocati on . The c ri t i cal depth wi t h the l owes t, vali d, 

wat er surface was used. 

CROSS SECTION OUTPUT Prof i l e #PF#2 
********* ************* ***************************************************************** ******1::* 
• E. G. El ev ( ft ) 990 . 31 * El ement Left OB * Cha nn e l 
• ve l Head ( ft ) 0.99 * Wt. n- val . 0 . 037 0.037 

* Ri ght DB * 

• w.s . El ev ( ft ) 989.32 • Reach Len. (ft ) 325.00 407.00 570.00 
* Crit w. s. ( ft ) 982 . 81 * Fl ow Area (sq f t ) • 2820.76 *18179 . 75 
* E.G. s l ope ( ft / ft ) *0 . 001151 • Area (sq ft ) * 2820.76 *18179 . 75 
* Q Tot al (c f s) *164000 . 00 * Fl ow (c f s) *14831 . 20 *149168 . 80 
* Top wi dth ( ft ) • 1586 . 28 * Top wi dt h ( ft ) 361. 80 • 1224.48 

vel Tot a l (ft / s) 7 . 81 * Avg. ve l . ( ft / s) 5.26 8.21 
* Max Chl Dpth ( ft ) 17.92 * Hydr. Depth ( ft ) 7 . 80 14.85 
* Conv. Tot a l (cf s) *4834 418.0 • co nv. (cfs) *437196.3 *4 397221 . 0 
• Length Wt d . ( ft ) 395 . 87 * wett ed Pe r . ( f t ) 372 . 04 * 1229 . 96 
• Mi n Ch El ( ft ) 971. 40 * Shea r ( lb/ sq f t ) 0.54 1.06 
• Al pha 1 . 05 * st r eam Power ( lb/ ft s) • 2.86 8.71 
• Frctn Loss ( f t) 0.51 * cum vol ume (acre-ft) 383.27 *16027.35 30 . 85 
• c & E Los s ( f t) * 0. 02 * cum SA (acres) * 63.96 * 1743. 57 5. 87 
*************************************t:************************* ****** *** *** ******************** 
Note : Multipl e cri t i ca l depths we re f ound at t his location . The cri tical dept h with the l owes t, vali d, 

water s urf ace was used . 

CROSS SECTION 

RIVER: 
REACH: RS: 204.61 

INPUT 
oesc r i pti on: 204 . 61 
St ati on El evation Dat a num= 96 

s ta St a El ev St a El ev 

14501. 4 987.8 14573 . 3 990 14582.2 
14862. 5 988 15060 988 . 1 15169 
15354 . 3 989. 1 15407.2 987. 7 15581 
15973.3 987 .8 16138.5 987 .8 16253 
16502.7 987 16642 . 3 986 . 6 16753 . 7 
17201.6 986 . 5 17292. 3 986. 1 17385 
17544.8 987 17555.9 984 . 9 17607 . 1 

17907 986 . 4 1794 5 . 4 985.9 18071.1 
18300.1 984 . 4 18402.9 984.9 18466.2 
18563.6 983.3 185 78 . 3 983 18591.3 
18687 . 3 985 . 4 1877 5.1 988 . 2 18821. 3 
19090.8 980 . 1 19180. 1 979 . 7 19288 

El ev s t a El ev sta Elev 

987 . 6 14618.2 988.2 14777. 3 988 . 3 
988. 1 15293.6 988. 1 15349 . 5 988 
987 .7 15683. 1 987.7 15895. 1 987. 7 
987.3 16305.2 988 . 9 16356 . 5 986 . 6 
986. 8 16913 .6 986 . 7 1701 5. 2 986 . 4 
986.2 17492.5 986.6 1752 5 . 7 986 
987. 6 17733.4 988 17760 . 1 988 . 2 
985.8 18171.7 984 . 9 18250.5 986 . 1 
984 .6 18493 . 6 983.5 18498.9 981.8 
980 . 7 1866 5 . 2 981.8 18677. 5 983 .2 
988.9 18834. 2 979 . 9 18973 . 9 980. 4 
980.1 19386.4 980.8 19428 .1 982 . 7 
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19471.3 
19781 

20188.3 
20482.9 
20944.2 
21362.3 
21835 . 5 
21963.1 

983 . 1 19479.7 
972.7 19928.9 

973 20275.9 
988. 5 20507 
987.1 21033 . 3 
986.7 21489.6 
987 . 5 21887.1 
990.8 

Manning's n values 

979.4 19500.4 
973.4 20022 
973.4 20374.8 
986 . 5 20620 . 9 
987.2 21060.5 

987 21584.7 
988 . 6 21890.1 

num= 

973.3 19642 . 8 
973.4 20085.3 
973.9 20426.1 
986.8 20726.9 
987.3 21176.6 
987.7 21599 . 3 
987 . 2 21897 . 8 

Dupl i cateEffective 
973.3 19760.9 972.7 
975 . 2 20097.7 972.6 
974.2 20456.1 987.8 

987 20849.8 987.1 
986.9 21261.7 986.8 
987.7 21697.6 987.5 
989.2 21930.6 990.8 

sta n val sta n val sta n val Sta n val 

14501.4 .025 18498.9 

Bank Sta: Left Right 
194 71.3 20482 . 9 

Ineffective Flow num= 
Sta L Sta R El ev 

M5m.4 ~5ro ~0.8 
20482.9 21963.1 990.8 

. 037 19471. 3 .037 20482.9 

Len gths: Left Channel 

Permanent 
F 
F 

395 449 
Right 

545 

CROSS SECTION OUTPUT Profile #PF#1 

.025 

Coeff contr. 
.1 

Expan. 
. 3 

*********************************************************************************************** 
E.G. El ev (ft) 989.64 Element Left DB * Channel * Right DB * 
vel Head (ft) 1. 05 Wt. n- val . 0.037 0 . 037 
w.s. El ev (ft) 988. 59 • Reach Len. (ft) 395.00 449.00 545.00 

* crit w. s . (ft) 983.53 • Flow Area (sq ft) • 6207 . 90 *14692. 94 
E.G. s l ope (ft/ ft) • o. oo1360 • Area (sq ft) *12682 . 15 *14692 . 94 * 2059 . 67 
Q Tota l (cfs ) *164000 . 00 * Fl OW (cfs) *34891. 40 *129108. 60 

* ~~~ ~~~~~ (ft) * 7282 . 60 * Top width (ft) • 4858 . 98 • 1011.60 * 1412.02 
(ft/s) 7.85 * Avg. vel. (ft/ s) 5 . 62 8. 79 

* Max Chl Dpth ( ft) 15.99 * Hyd r. Depth (ft) 7 . 05 14.52 
Con v . Tota l (cfs) *44 47568 . 0 * Conv . (cfs) *946230. 9 *3501337 .0 
Length wtd. ( ft) 441.21 • wetted Per. (ft) 883.70 • 1016.51 
Min Ch El (ft) 972.60 • shear Cl b/ sq ft) 0.60 1. 23 

* Al pha 1.10 Stream Power (l b/ ft s) . 3.35 10.78 
* Frctn LOS S (ft) 0. 69 * cum vol ume (acre-ft) • 4527.64 *15329.38 999.40 

C & E LOS S (ft) 0.02 * Cum SA (acres) * 1301.06 * 1731.02 537.08 
**************** ****** ****************************** ***** ** ************ *********** *** ***** ***** 

warning: Divided f l ow computed for thi s cross-section . 
warning: The cross-section end points had to be extended vertically for the computed water surface. 
Note: Mu l tipl e criti cal depths were found at this l ocation. The critica l depth with the lowest, valid, 

water surf ace was used . 

CROSS SECTION OUTPUT Profi l e #PF#2 
********************* *************** ************************************ *********************** 
* E.G . El ev (ft) 989.78 El ement Left DB * ch annel * Right DB * 
* vel Head (ft) 1.16 Wt. n-val. 0.037 0.037 
* w.s. El ev (ft) 988. 62 * Reach Len . (ft) 395.00 449 . 00 545.00 
* crit w. s. (ft) 983 . 47 * Fl ow Area (sq ft) * 4821.31 *14720 . 97 

E.G . Slope (ft/ ft) *0.001462 * Area (sq ft) • 4821.31 *14720. 97 
* Q Total (cfs) *164000.00 • Flow (cfs) *29704 . 86 *134295 . 10 

* ~~~ ~~~~~ (ft) . 1602.90 * Top width C ft) 591. 30 * 1011.60 
(ft/ s) 8 . 39 • Avg. Vel. (ft/ s) 6 . 16 9.12 

* Max Chl Dpth (ft) 16 . 02 • Hydr. Depth (ft) 8.15 14 . 55 
* Conv. Total (cfs) *4289077 .0 * conv . (cfs) *776868. 4 *3512208.0 
* Length wtd . (ft) 442 . 77 • wetted Per. (ft) 599.90 * 1016.63 

Min Ch El (ft) 972.60 * shear (l b/sq ft) 0. 73 1. 32 
Al pha 1.07 * Stream Power ( l b/ft s) . 4. 52 12 . 06 

* Frctn LOSS (ft) 0 . 74 * cum vol ume (acre - ft) 3 54 . 76 *15873 . 64 30.85 
* C & E LOSS (ft) 0 . 02 * cum SA (acres) 60 . 41 * 1733 . 12 5. 87 
********************************** ****** ********************* *********** ****** ***************** 

Note : Multiple critical depths were found at this location. The cri tical depth with the lowes t, va l id, 
water surface was us ed. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204.53 

RS: 204 . 53 

Station El evati on Data num= 96 
Sta El ev sta El ev sta El ev Sta El ev Sta El ev 

******************* ************************************************************* 
17504 . 9 987 . 8 17516.3 987 . 9 17522 . 8 987 . 1 17597 987.9 17615.7 987.3 
17634.6 987 . 5 17637.7 988.1 17645.9 986 . 3 17657.9 988 17704.2 989.7 
17740.1 1006 . 3 17784.7 1004.7 17850 . 8 1006 . 5 17875 . 5 988.5 17970 . 4 986.9 
18011.9 987 . 2 18027.9 986.1 18091.1 986 . 1 18155.5 985 . 2 18204 . 4 984 . 7 
18283.5 984 . 5 18320.2 984.4 18443 984 . 3 18501.9 983 . 9 18579.8 983.6 

18647 982.6 18678.7 980 . 4 18706.4 982.9 18747 982.6 18757 983 . 3 
18815.9 983 . 6 18827.1 980.6 18916.2 981. 2 18927. 3 982 19007 . 2 982 . 5 
19073.9 982 . 8 19175.3 983.2 19185.4 983.5 19240.3 981 19276 975 . 9 

19293 975 19359.2 979. 5 19386 976 19409.2 976.4 19468.7 973 . 1 
19520.6 973 19547.6 973.9 19571.2 975.5 19585.1 972.9 19610 . 7 972.7 
19729.3 972.9 19787. 3 973 19805.5 973.5 19860 . 6 976 . 1 19930.7 975 . 8 
19979.8 973.4 19994 . 9 973.6 20150.7 974 20174.8 974 20434.3 974 . 4 
20443 . 5 974 . 5 20465.7 985.2 20495.9 987.1 20550.8 986 . 4 20566 984.8 
20629 . 6 984 . 7 20701.1 984.8 20780.4 985 20872.2 985 20943 985.1 
21022.1 985 .1 21052.3 985 21118 . 4 984.9 21183 . 9 984.8 21260.2 985 
21337.7 986. 1 2135 1. 7 986.3 21381.4 984.7 21472 . 3 984. 9 215 64. 8 985 . 3 
21626.7 986.2 21653.6 986 . 5 21678.1 985.5 21716.4 985 . 3 21781 984 . 7 
21817.6 987.6 21875.1 987.3 21880 . 1 988.5 21884.2 988 . 1 21885 988.9 
21887.9 987.2 21894 . 1 988.4 21914.7 989 . 1 21935.1 988.6 21999.2 989.8 

22011 990.1 

Mann ing 's n values num= 
Sta n val sta n val sta n val St a n val Sta n val 

***** ********* *********** **** *** ************* ************** ******************* ** 
17504.9 .025 18647 

Bank Sta : Left Right 
19185 . 4 20495.9 

.037 19185.4 . 037 20495.9 

Lengths: Left Channel 
570 552 

Right 
525 

.037 20566 .025 

Coeff Contr . Ex pan. 
. 1 . 3 
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• 

• 

• 

I neffective Fl ow 
Sta L St a R 

17504 . 9 18730 
20495 . 9 22011 

num= 
El ev 
1000 
1000 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profil e #PF#1 

Dupl icateEffect i ve 

*********************************************************************************************** 
• E. G. El ev (ft ) 988.93 * El ement Lef t OB • Chan nel • Ri ght OB • 
• vel Head (ft ) 1 .25 • Wt. n-val. 0.037 0 .037 
* w.s. El ev ( ft ) 987.68 • Reach Len . (ft ) 570 . 00 552 . 00 525 . 00 
• Crit w.s. ( ft ) 982.99 *Fl ow Area (sq f t) * 2401. 60 *16442 . 59 
*E.G . s l ope ( f t/ft ) *0.001814 • Area (sq f t) 49 31 .95 *1644 2 . 59 • 3265. 12 
• Q Total (cfs) *164000 . 00 • Flow (cfs) *12437.5 1 *1515 62 . 50 
*Top wi dth (ft) • 4061 . 16 • Top width (ft) * 1366.62 • 1310.50 * 1384.04 

Ve 1 Tot a 1 ( ft/ s) 8. 70 * AVg . ve 1 . ( f t / s) 5 . 18 9. 22 
*Max Chl Dpth ( f t) 14 . 98 * Hydr. Depth (ft ) 5.27 12.55 
* Conv . Total (cfs) *3850514 . 0 • conv. (cfs) *292017. 1 *3558497.0 
• Le ngth Wtd. (ft) 552.82 • wetted Per. (ft) 455.86 * 1314.36 
* Min ch El (ft) 972 . 70 * shear (1 b/sq f t) 0 . 60 1. 42 
*Al pha 1. 06 *Stream Power ( lb/ ft s) * 3.09 13.06 
* Frctn Loss (ft) 1.15 • cum vol ume (acre-ft) • 4447.78 *15168.91 966.09 

:*~.!.~.~~~~.~f~2 ........ : •... 2;2~*.:*~~~.~!.£~~r~~l ......... :.~~r~;~!.*:.~r!~;2~ .. : .. ~!~;~~**: 
wa rning: 
warni ng: 

Note: 

Divi ded f l ow computed for t hi s cross-secti on . 
The energy loss was greater t han 1. 0 f t (0 . 3 m) . betwee n t he current and p revious cross 
secti on. Th i s may i nd i cate the need for addi ti ana 1 cross sections. 
Mul tiple cri t i cal dept hs were fo und at t hi s l ocati on . The c r itical depth wi t h the lowest, 
water surface was used . 

CROSS SECTION OUTPUT Profi 1 e #P F#2 

* E.G. El ev (ft ) 989 . 03 * El ement Le ft OB * Chann e 1 Ri ght OB 
• vel Head (ft) 1.35 * wt. n-val . 0 . 037 0 . 037 
* w. s . El ev ( ft ) 987.68 * Reach Len . ( ft ) 570 . 00 552.00 525. 00 
* cr i t w. s. (ft ) 982 . 94 * Flow Area (sq ft ) • 1560.11 *16445 . 87 
• E.G. Sl ope ( f t/ft) *0 . 001919 • Area (sq ft) * 1560 . 11 *16445 . 87 
* Q Tot a l (cfs) *164000.00 * Fl ow (cfs) * 8110.36 *155889 . 60 
* Top wi dth (ft) * 1610.90 • Top wi dth ( ft ) 300. 40 • 1310.50 

vel Tot a l ( ft /s) 9 . 11 • AVg . vel . ( ft /s) 5. 20 9.48 
• Max chl Dpth ( f t) 14 . 98 • Hydr . Depth ( ft ) 5 . 19 12 .55 

Conv. Total (cfs) *3743779 . 0 • conv . (c f s) *185 142 . 7 *3558637 . 0 
• Length Wtd . (ft) 552.45 *wetted Per . ( ft ) 307. 13 * 1314 . 94 
*Min ch El (ft) 972.70 *shear ( l b/sq ft ) 0 .61 1.50 
*Alpha 1. 05 *St ream Power ( l b/ f t s) 3. 16 14 . 20 
* Frctn Loss ( f t) 1.21 *Cum volume (acre-ft) 325 . 82 *15713 .02 30. 85 

c & E Loss ( ft ) 0 . 01 • cum SA (acres) 56 . 36 • 1721.15 5 . 87 
*********************************************************************************************** 
wa rning : The energy l oss was greater than 1. 0 f t (0 . 3 m) . bet ween the cu r r ent and p revi ous cross 

secti on . Thi s may indi cate the need for addi t i ona l cross secti ons . 

val i d, 

Not e: Multipl e c ri t i cal dept hs were fo un d a t thi s locati on . The criti cal depth with the l owest, vali d, 
wat er s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

I NPUT 
Description : 204.42 

RS: 204.42 

Ri ght Channel Bank Stati on I nte rpol ated 
Stati on El evati on Data num= 90 

St a El ev St a El ev St a El ev St a El ev St a El ev 
* ******* ************ * ****** ************* ** * * * * ** *** *** * * * * * * * *** ** * *** ******* ** * 

17576 985.4 17608.5 985.2 17708 984.7 17783 . 2 985 . 9 17832.4 987.2 
17853. 5 986. 1 17871. 5 986.6 17926 . 9 986 17956.8 98 5 . 7 1802 3 . 8 98 5 .6 
18149 . 3 988 . 2 18169.7 988 . 1 18191. 3 988.5 18226.7 987.2 18239 99 2 .9 
18240 .3 993.2 18241. 4 992 . 8 18249 . 3 987 18255 . 2 986 . 8 18279 . 8 990 .2 
18308.3 987.7 18322. 1 985.5 18347.4 985 . 3 18488 . 4 983.7 18517.8 983 
18560.8 983.8 18635. 1 982.4 18650. 1 983 18667 . 7 983 18723.8 982.5 
18733.2 982.4 18795.2 981. 7 18839 .1 981. 2 18874 .1 983.2 18899. 1 981. 9 
18955.6 982 . 5 18998. 6 983 . 3 19025 . 4 984.6 19040.4 98 1. 3 19045 980.6 
19052.9 980.4 19095 . 4 981. 9 19166 . 1 982.1 19255 . 9 982 19280 . 2 982 
19341.8 981.8 19381. 9 981.6 19437 981. 1 19475.3 981 19500 . 2 980.6 
19543. 1 978.9 19552.9 979. 1 19561. 9 978.3 19576.9 979.5 19599 .7 980 . 5 
19616.5 980 . 7 19649.2 979.5 19653 978.6 19672.9 972.5 19732 972. 5 
19781. 3 972.6 19794. 7 975.8 19805.4 972.9 19824.4 972.6 19905.9 971. 4 

19930 972.8 19954.4 972.4 19966.8 973.5 19992 972.4 20006 . 4 972. 1 
20057 . 7 972 . 3 20101. 5 973 20150.5 972 20162.2 972 . 1 20303.9 972. 1 
203 22. 7 972 . 1 20397 . 5 972 . 3 20434 . 6 971. 9 20454.2 972.5 20468.3 973.3 
20548.4 973.9 20577 . 1 973 . 9 20609 . 6 973.2 20616.9 972 . 5 20646 972.8 

20682. 09987.6656 20689.7 990. 8 20701. 7 992 . 2 20714 . 4 988 . 5 20967 988.5 

Mannin g •s n values num= 5 
~ n ~ ~ n~ ~ n ~ ~ n ~ ~ n ~ 

******************************************************************************** 
17576 . 025 18839. 1 

Bank s t a: Left Ri ght 
19025.420682.09 

I neffecti ve Fl ow num= 
St a L St a R El ev 
175 76 18874 . 1 993.2 

20689.7 20967 993 . 2 

. 037 19025 . 4 . 037 20689.7 

Le ngths : Left c ha nn e 1 

Permane nt 
F 
F 

430 453 
Rig ht 

500 

CROSS SECTI ON OUTPUT Profil e #PF#1 

* E. G. El ev ( ft ) 
* Vel Head ( ft ) 
• w.s. El ev ( ft ) 
• crit w.s. ( ft ) 

E.G. s l ope ( ft / ft ) 
• Q Tot al (cf s) 

987.76 
1. 36 

986.40 
982.76 

*0 . 00243 2 
*164000 . 00 

* El eme nt 
* Wt . n-val . 
* Reach Len . (ft ) 
• Fl ow Area (sq ft) 
• Area (sq f t ) 

• Fl ow (c f s) 

.0 37 20701 . 7 

Coeff Cont r. 
. 1 

.025 

Expan . 
. 3 

Left DB * Channe 1 * Rig ht DB * 
0 . 037 0 . 037 

430 . 00 453 . 00 500. 00 
550 . 34 *17165 . 11 

* 2664.73 *17165 . 11 
* 2577 .06 *161422 . 90 
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ouplicateEffective 
* Tvoep WT

0
idttahl (( ff tt)/s) * 2778 . 70 * Top Width (ft) * 1125.08 • 165 3.63 

l 9.26 * Avg . vel . (ft/s) 4.68 9 . 40 
*Max chl Dpth ( ft) 15 . 00 * Hydr . Depth (ft) 3.64 10.38 
• Conv. Total (cfs) *3325542 . 0 • Conv. (cfs) * 52256.9 *3273285.0 

Length wtd . (ft) 452.82 • \vetted Per. (ft ) 151.38 * 1658.94 
• Min ch El (ft) 971.40 • s hear (lb/ sq ft) 0. 55 1. 57 
• Alpha 1.02 • Stream Power ( l b/ ft s) • 2 . 58 14.77 
• Frctn Loss (ft) 1.11 * Cum volume (acre-ft) • 4398.08 *14955.97 946.41 
* C & E LO SS (ft) 0 . 00 Cum SA (acres) * 1256 .5 3 * 1700 .27 511 . 25 
*** ****** *** *** ******* ** ******* *********** *********************** *** ***************** ********** 

Divided flow computed f o r th i s cross-section . warn in g : 
warning: 
warning : 

The cross - secti on end points had to be extended vertically for the computed water surface. 
The energy lass was greater than 1. 0 ft (0. 3 m). between the current and previous cross 
section. Thi s may indi cate the need for additi onal cross sect ions. 

Note: Multiple c rit ical depths were found at thi s l ocati on. The c riti cal dept h wi t h the lowest, 
water surface was used. 

CROSS SECTION OUTPUT Profi le #PF#2 

• E. G. Elev (ft) 987.81 • El ement Left OB • c hannel * Right OB • 
• ve l Head (ft) 1.42 Wt . n-val. 0.037 
* w. s. Elev (ft) 986.38 * Reach Le n . (ft) 430.00 453.00 500.00 
* crit w.s. (ft) 982.73 • Fl ow Area (sq ft) *17129.48 
• E.G. s l ope (ft/ ft) *0 . 002531 • Area (sq ft) *17129.48 
* Q Total (cfs) *164000.00 * Flow (cfs) *164000.00 
* Top width (ft) * 1653.57 • Top width (ft) • 1653.57 

vel Total (ft/s) 9 . 57 * Avg. vel . (ft/ s) 9 . 57 
* Max chl Dpth (ft) 14.98 * Hydr. Dept h ( ft ) 10.36 
* conv. Total (cfs) *3259710.0 * conv. (cfs) *3259710.0 
• Length Wtd. (ft) 453.00 * wetted Per. (ft) * 1660.67 
• Min ch El (ft) 971.40 * shear (l b/ sq ft) 1. 63 
• Alpha 1.00 * Stream Power ( lb/ ft s) * 15.61 
* Frctn Loss (ft) 1. 13 * cum volume (acre-ft) 315.62 *15500.28 30 . 85 
* C & E LO SS (ft) 0 . 02 * Cum SA (acres) 54.40 * 1702.37 5.87 
*** *** *** ****** ***** ******************** ** ********************** ******************************* 

warnin g : The energy loss was greate r than 1.0 ft (0. 3 m). between the current and previous cross 
section . Th i s may indica te the need for additional cross sections. 

Note: Mu lti ple critical depths were found a t this l ocation . The critical depth with the l owest, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204 . 34 

RS: 204.34 

Left and Right channel Bank stations Int erpol a ted 
station El evation Data num= 74 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
****** ************ ******** ** ******** ************* ******** ******** *************** 

18066.2 985.2 18081.3 985 18158 . 1 983 . 7 18200 983.2 18226 
18228.2 983.4 18283.2 983.4 18339.1 987 . 8 18395.4 986.8 18498.7 
185 14.4 986.2 185 16 986.7 18586.8 985.6 18638.2 981. 3 18678.3 
18721. 9 979.9 18774. 5 984.6 18806.4 982.8 18806.6 981.1 18864 . 9 
18888.3 975.4 18906 . 9 980 . 7 18919.1 979.8 18932.5 981.8 18936.3 
18988.6 982.9 19004 . 9 982. 1 19086.4 981. 7 19100981.6723 19184.5 
19245.5 981 19310 . 8 980 . 7 19329.3 980.7 19389.4 980.3 19453.4 
19487.9 979 . 5 19552 979.2 19615.6 978.7 19689.1 978.5 19736.5 
19757.1 988 .9 19782 . 1 971.2 19783.9 970.6 19819.5 969.3 19835. 1 

19891 971 19954.9 970.8 20009 . 4 971. 2 20054.1 972 .9 20100 . 5 
20107.5 972. 7 2017 5. 2 972.5 20253 971.7 20324.6 971.9 20395.6 
20465.2 971.4 20539.7 971. 3 20603. 2 971. 5 20661.9 971 . 9 20671.8 
20743.2 970 . 2 20773.2 970 20795.3 976 . 920816.23986.0935 20827.4 
20878.6 990 . 5 20887.2 987 22239. 1 987 . 1 22248 . 4 987.2 22254.3 
22259.5 985.8 22266.1 987.7 22287.1 988 . 3 22317.8 988 

Manni ng • s n va 1 ues num= 
sta n val Sta n val Sta n va l sta n val 

***** ************ ********** <:: ************************************ 
18066 . 2 .025 18774.5 

Bank s t a : Left Right 
1910020816.23 

Ineffective Fl ow num= 
Sta L Sta R El ev 

18066 . 2 19100 991 
20827.4 22317.8 991 

.037 20827.4 .037 20878 . 6 

Le ngths : Left Channel 

Permanent 
F 
F 

495 488 
Right 

480 

CROSS SECTION OUTPUT Profile #PF#1 

.025 

Coeff Contr. 
.1 

984 
986 . 6 

981 
982 . 2 
983 . 3 
981. 5 
979 . 8 
978.7 
971.8 
973 . 1 
971.7 

972 
991 

988.2 

Expan . 
. 3 

************ ** ************* ************ **** ******* *********** ************* *** ************* **** * 
• E.G. Elev (ft) 986.65 • Element Left OB • channel * Ri ght OB * 
• vel Head (ft ) 1.37 • Wt. n-val. 0 . 037 
• w.s. Elev (ft) 985.28 * Reach Len . (ft) 495 . 00 488 . 00 480 . 00 
• Crit w. s . (ft) 981.45 • Flow Area (sq ft) *17462.96 
• E.G. slope (ft/ft ) *0.002470 • Area (sq ft ) • 2117.99 *17462.96 
• Q Total (cfs) *16400:1. 00 • Fl ow (c f s) *164000 .00 
• Top width (ft) * 2452.20 • Top width (ft) 750 . 25 • 1701.9 5 

ve l Tot a l (ft/s) 9.39 • Avg. ve l . (ft/ s) 9.39 
• Max chl Dpth ( ft ) 15. 98 • Hydr. Depth (ft) 10 .26 
* conv. Total (cf s) *3299565.0 • conv. (cfs) *3299565.0 
• Length wtd . (ft ) 488 .00 • wetted Per. (ft) • 1711 .20 
• Min Ch El (ft) 969. 30 • Shear (l b/ sq ft ) 1. 57 
• Alpha 1. 00 • Stream Powe r ( l b/ft s) * 14.78 
* Frctn LOS S (ft) 1.97 * Cum Vo lume (acre-ft) * 4374.47 *14775.92 946 . 41 
* C & E LO SS (ft) 0. 22 * Cum SA (acres) * 1247.28 * 1682.83 511 . 25 
******************************* **** ************1::** ***1::********* ************ *** ***************** 

war n ng : 
war n ng : 
war n ng : 

Divided fl ow computed f or this cross-section. 
The cross-section e nd points had to be exten ded vert ical l y for the computed wate r surface. 
The ve loc i ty head has changed by more th a n 0 . 5 ft CO . 15 m). This may indi cate the need for 
add itiona l cross section s. 
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valid, 

vali d, 



• 

• 

• 

warning: 

warning: 

Note: 

DuplicateEffective 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0 . 7 or greater than 1.4. This may indi cate the need for additional cross sections. 
The energy loss was greater than 1.0 ft (0 . 3 m) . between the current and previous cros s 
section. This may indicate the need for addition a 1 cross sections. 
Multiple critical depths were found at this location . The critical depth with the lowest, 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 

• E. G. Elev (ft) 986.66 * Element Left OB * channel • Right OB • 
* vel Head (ft) 1.37 • wt . n-va l. 0.037 
• w. s. Elev (ft) 985.29 • Rea ch Len. (ft) 495.00 488.00 480.00 
• Crit W.S. (ft) 981.45 * Flow Area ( sq ft) *17480 . 30 
• E. G. Slope (ft/ ft) *0 . 002469 *Area (sq ft) *17480.30 
* Q Total ( cfs) *164000.00 • Flow (cfs ) *164000.00 
• Top width (ft) • 1701.99 * Top width ( ft) * 1701.99 

vel Total (ft/ s) 9 . 38 • Avg. vel. ( ft / s) 9 . 38 
* Max Chl Dpth (ft) 15.99 * Hydr. Depth (ft) 10.27 
• Conv. Total (cfs ) *3300310.0 • conv . (cfs ) *3300310.0 
• Length wtd . (ft) 488.00 * wetted Pe r . (ft) * 1714.87 
* Min ch El (ft) 969.30 • shear (1 b/sq ft) 1. 57 

Alpha 1.00 * st r eam Power (lb/ ft s) • 14.74 
• Frctn Lo s s (ft) 1 . 97 • Cum volume ( acre-ft) 315.62 *15320.32 30. 85 
* c & E Los s (ft) 0.22 * Cum SA (acres) 54 .40 • 1684.92 5.87 
** * * * * * ** * *** **************'~<************************** 1<* * *** * ******************** * ************* 

warning: 
wa rning: 

wa rning: 

wa rning : 

Di vided flow computed fo r thi s cross-section. 
The velocity head has changed by mo r e than 0.5 ft (0 . 15 m) . This may indicate the ne ed fo r 
additional cross s ections. 
The conveyance ratio (ups tream conveyance divided by downstream conveyance) is 1 ess tha n 
0 . 7 or greater tha n 1.4. Thi s may indicate the need for additional cross sections . 

valid , 

Note: 

The energy loss was g re at er than 1.0 ft (0 . 3 m). between the current and previou s c ross 
s ection . This may indicate the need fo r additional cross sections. 
Multiple c ritical depth s we re found at this location. The critical depth with th e lowest, vali d , 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204 . 25 

RS: 204.25 

Left and Right Channel Bank Stations Interpolated 
Station Elevation Data num= 202 

Sta El ev Sta El ev Sta El ev sta 

13993.51 986.914130.56 
15050.6 988.115090.94 

15128.77 988.115132.01 
15173.36 986.215690.75 
15907 . 38 988 . 115919 . 42 

16049 986 . 116175.22 
16486.56 987.416495.93 
16535.99 985.816542.09 
16687.99 984 . 816810.65 
16922.74 984.6 16941.4 
17048.94 986.617091 . 64 
17398 . 31 984 . 317414 . 87 
17721.19 984 . 217812.48 
17880.92 98517892.56 
17988.7 986.718005 . 49 

18158.97 986.818174 . 45 
18300 . 85 986 . 118323 . 52 
18490 . 27 985 . 5 18520 . 4 
18633.73 984.818652 . 28 
18719.46 976.218724 . 94 
18812. 39 98218851.86 
18958. 37 980.818990.64 
19061.47 981.919088.33 
19134 . 63 980.819139.73 
19263.33 980.219297.08 
19438.75 979.41 19458.3 
19542.19 978.7319623.64 
19703.53 975.7119717 . 53 
20035 . 47 970 . 8820227.56 
20309 . 92 971.7420357 . 54 
20526.05 969 . 29 20588.3 
20680.85 971.2420705.02 
20818 . 53981 . 025320830.46 
21004.86 987.3921018.73 
21157.66 981.421178 . 54 
21290 . 06 979.4521361.92 
21481.84 981.6121499 . 03 
21862.63 982.921876.61 
22083 . 67 984.1722130.05 
22339.34 986.3522389.33 
22486 . 29 987 . 5222500.35 

987 . 4114486 . 44 987 . 43 14755.8 
987. 5715102.07 987. 5715109.44 
987.97 15140 988.4715148.98 
986.1815878.25 985.1815889 . 67 
987.92 15924.1 987.4715931.02 
986.0216450.56 986.1616463.91 

987 . 116504 . 19 987.7916511 . 66 
985 . 62 16555 985 . 5516564.89 
985.2916823.94 985 . 32 16873.9 
984 . 2616960 . 75 984 . 6616990.05 
985.2817177.92 98517208 . 14 
984 . 49 17522 . 6 984.3917556.82 
984 . 25 17851 . 5 984.8117861 . 89 
984 . 3517898.26 983.9217932.23 
986.89 18050 . 6 987.5718083.28 

987.118185.88 987.1218240 . 34 
985 . 5518372 . 65 985.1418410. 49 
985 . 1518569 . 61 985.8 18587 . 9 
984 . 25 18660.4 983.8518672.96 

975 . 718730 . 59 976 . 2818765 . 73 
982 . 6718856.84 982.0218876 . 79 
980 . 15 19005 . 3 981.3 19038 
981.0319097.24 980 . 6119117.27 
980 . 7919178.34 980.9919189.92 
979 . 95 19300 979.93619332. 52 

979 . 519506.-35 978.719519.13 
978.619631.41 978. 619649.23 
970.2 19739 971.319747.27 
972 . 420273 . 64 972.3620297 . 51 
969.8 20436 . 7 969.4420448.29 
969.720612 . 99 970.1420643 . 57 
971. 520710.67 971 . 3 720740 . 01 

982.09 20922.2 989. 620964.06 
981.0821052.72 981. 121087.73 
981.5221210.73 981. 221262.99 
980.42 21408 . 6 981.221446 . 51 
981 . 7121649.19 981 . 921681 . 55 
982 . 9521939.71 983 . 421983 . 01 
984.4322172.04 984. 422225.83 
985.4622416.26 985.922438.79 
987 . 24 

Manni ng's n values num= 
Sta n val sta n val Sta n val 

*********** ********** *************************** 
13993. 51 . 03518812.39 

Bank sta: Left Right 
1930020818 . 53 

Ineffective Flow num= 
Sta L Sta R Elev 

13993.51 19300 990 
20922 . 222500.35 990 

. 03221290.06 .02 5 

Lengths: Left Channel 

Permanent 
F 
F 

510 508 

CROSS SECTION OUTPUT Profile #PF#1 

* E.G. Elev (ft) 984. 46 • Element 

Right 
500 

Elev sta 

987.0314937 . 72 
988 . 6415116.98 
986.9315153 . 86 
986.2815904 . 51 
985 . 8315970.22 
986.2916480 . 31 

987 . 916518 . 49 
984 . 2816584.86 
984.7316893.09 
984 . 3317020 . 18 
985.117249.69 

984.2117600 . 03 
984 . 59 17867 . 1 
986 . 4917944 . 09 
987 . 6218106.23 
986.9218277.05 
985 . 0818449 . 87 
985 . 7618609.93 
983 . 4118703.66 
981. 3818788.83 
980.9318917 . 58 
982 . 5519054 . 34 
982.08 19126 . 5 
980.9119237.27 
979 . 7819361.32 
978.8519527 . 66 
978 . 6319696 . 73 
974. 51 19771.1 
972 . 19 20307 . 7 
969.4520499.51 
971.0820655.61 
974.1420776.89 
989.9520995.89 
980 . 7921108 . 33 
982.6321279.42 

981.421456 . 08 
982.0721787 . 28 
983.3822043 . 39 
984. 5822265 . 02 
986.0322474.98 

coeff contr. 
. 1 

Elev 

987 . 04 
989.38 
985.73 
988 . 05 
986 . 25 
987.87 
987 . 78 
984.26 
984 . 53 
984.79 
984.95 
984.35 
984.93 
986.98 
986.76 
986.27 
985.08 

985 . 4 
978 . 51 
981.86 
980.72 
981.71 
981. 33 
980.78 
979.52 
978.72 
978.82 
974.27 
971 . 98 
969.22 
971. 37 
977.31 
990 . 41 
980 . 92 
982 . 45 
981.58 
982 . 66 
983 . 78 
984.87 
986.32 

Expan. 
. 3 

Left OB * Channe 1 * Right OB * 
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Du p l i cateEffecti ve 
• ve l Head (ft) 3.56 • Wt. n-val . * * 0.032 
• w.s . El ev (ft) 980.90 *Reach Len. ( ft ) 510.00 508.00 500.00 
• Crit w.s . (ft) 980.90 * Fl ow Area (sq ft) *10836.44 
• E.G . Sl ope (ft/ft) *0. 00774 2 • Area (sq ft) 277.23 *10836 . 44 

Q Total (c f s) *164000.00 * Flow (cfs) *164000.00 
82.25 

• Top widt h (ft) • 1993.93 • Top width ( ft) 339.61 * 1517.18 
vel Total (ft/s) 15 . 13 * Avg . vel . ( ft /s) 15.13 

* Max ch l Dpth (ft) 11. 68 * Hydr . Depth (ft) 7 . 14 
* conv. Total (c f s) *1863855.0 * Conv. (cfs) *1863855 . 0 

137.15 

• Length Wt d. ( ft ) 508.00 * wetted Per. (ft) * 15 20.08 
* Mi n Ch El (ft) 969.22 • Shear (lb/sq ft ) 3.45 
* Alpha 1.00 • St ream Power (lb/ ft s) * 52.15 
• Frctn Loss (ft) 1.15 * cum volume (acre-ft) * 4360.86 *14617.40 945 . 96 
* c & E Loss (ft) 0 . 79 * cum SA (acres) * 1241.09 * 1664 . 79 510 . 50 
********************** ***** ******************* ***** ******************************************** 

warni ng: 

warnin g: 
Warning: 

warn ing : 

Warning: 

warnin g: 

Note: 

The energy equation coul d not be ba l anced withi n the specifi ed number of iterations . The 
p ro~ram used critical depth for the water s u rface and conti nued on with the cal cu l ati ons. 
oi v1ded flow computed for this cross-section. 
The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross section s. 
The conveyance ratio (upstream conveyance di vided by downstream conveyance) i s l ess t han 
0 . 7 or greater than 1. 4. Thi s may indicate t he need fo r additional cross sec tions. 
The energy loss was greater t han 1.0 ft ( 0 . 3 m). between the current and previous cross 
section. This may indicate the need for additional cross sect ions. 
During the stand ard step iterations, when the assumed water surface was set equal to cr iti cal 
depth, the cal cu l ated water sur face came back below critical depth. Thi s indicates that the re 
i s not a vali d subcritical answer . The program defaulted to critical depth. 
Multiple critical depths were found at t hi s location . The critical depth with the l owest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
***** ********************************************** ** ****************************************** 
• E.G . Elev (ft) 984.46 * Element Left DB * Channel * Right DB * 
• vel Head (ft) 3.57 * Wt . n-val . 0 . 032 
* w.s . Elev (ft) 980.89 * Reach Len . (ft) 510 . 00 508.00 500.00 
• cr i t w. s. (ft) 980.89 * Flow Area (sq ft) *10810. 89 
* E.G . s l ope (ft/ft) *0.007809 * Area (sq ft) *10810.89 
* Q Total (cfs) *164000.00 • Fl ow (c f s) *164000.00 
* Top width ( ft ) • 1516 .99 • Top width (ft) * 1516 . 99 

ve l Total ( ft /s) 15 . 17 * Avg. ve l. (ft/s) 15 . 17 
* Max Chl Dpth (ft) 11. 67 * Hydr . Depth (ft) 7.13 
* Conv . Total (cfs) *1855915.0 • co nv. (cfs) *1855915.0 
* Length Wtd. (ft) 508.00 • wetted Per. (ft) * 1520.84 
* Min ch El (ft) 969.22 • Shear ( lb/sq f t ) 3.47 
* Alpha 1.00 * Stream Power ( lb/ ft s) * 52 . 57 
• Frctn Loss (ft) 1.15 * cum volume (acre-ft) 315 . 62 *15161.85 30.85 
* c & E Loss (ft) 0.80 • cum SA (acres) 54.40 * 1666.89 5.87 
**********************1<****** *** *****i<** ********************************************** ********* 
warning: 

warning : 

warning: 

warning : 

warning: 

Note: 

The energy equation cou l d not be bal a nced within the speci fi ed number of iterations. The 
program used crit i cal depth for the water surface and conti nu ed on wit h the calculations . 
The vel ocity head has changed by more than 0.5 ft (0. 15 m). Thi s may indicate the need f or 
additional cross sections. 
The conveyance rati o (upstream conveyance di vided by downstream conveyance) is less than 
0.7 or greater than 1. 4. This may indicate the need for addi tional cross sect i ons. 
The energy l oss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 
section . Thi s may indicate the need for add iti ona l c ro ss secti ons. 
Dur in g the s t andard step iterations , when the assumed water surface was set eq ual to cr iti cal 
depth , the cal culated water s urface came back below criti cal depth. Thi s indicates that there 
i s not a valid subcritical answer. The program defaulted to critical depth . 
Mu lti pl e critical depths were foun d at this l ocation. The c r itical dept h with the l owest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Descripti on: 204 . 15 

RS: 204 . 15 

Left and Ri ght Chan ne l Bank Stations Interpol ated 
Stat i on Elevation Data num= 80 

sta El ev sta El ev Sta El ev Sta 

16507 . 2 984.4 16600 985 16650.2 986. 1 16657.8 
16708 .7 983.2 16800.2 983.6 16895. 3 983.8 16963.7 
17141.8 982.4 17289.1 982.7 17397 983.7 17427.8 
17609.8 983 . 3 17719.7 983.5 17833.6 983 17949.9 
18081.2 983 . 6 18087 981. 9 18093.6 985.1 18094 . 5 
18214.6 985 . 6 18280.4 986.6 18357.2 984. 7 18446.1 
18725.8 984 . 7 18824. 1 985.3 18862.3 983.1 18888.3 
18955.1 980 19045.1 979.6 19065 .5 979.9 19074 . 1 
19192.6 971.7 19200 971. 7 19310.3 971. 7 19331. 3 
19486.8 971.6 19501. 3 966.1 19595 966 19644 . 2 

19681 970.2 19769.8 971.6 19860.6 972 . 7 19968.4 
20066.1 967.9 20074.7 967.9 20209 . 5 968 20337 . 2 
20540.9 966.7 20554.5 966 .5 20580.4 968 . 8 20679 . 7 
20790.2 968.9 2079 5. 8 969. 9 20814 . 5 969 . 5 20911. 6 
20986 . 5 968 . 321033.38981. 5872 21042.6 984 . 2 21131.4 
22652.4 985.2 22684.9 986 .3 22693 983.9 22700 .1 

Manning' s n values num= 
sta n val Sta n val St a n val Sta 

El ev s ta 

983.8 16666.8 
983.3 17111.7 
983.8 17571.9 
982.8 18031.8 
983.7 18130.3 
985.5 18578.2 
980 .6 18907 
976 . 8 19104 
970. 9 19446. 3 
966 . 2 19661 
974 . 8 20027.5 
968 . 2 20441.7 
967 . 8 20753.2 
969.2 20940 
985 .3 21379 . 2 
985 . 5 22708.9 

n val 
**************************************************************** 

16 507 .2 .035 18824 . 1 . 032 21131.4 .025 21379 . 2 .025 

Bank Sta: Left Right Lengths : Left Channe l Ri ght coeff contr . 
1920021033. 38 510 509 510 .1 

Ineffective Fl ow num= 1 
St a L St a R El ev Permanent 

16507.2 19200 986 . 6 F 

CROSS SECTION OUTPUT Prof ile #PF#1 
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El ev 

986 
982.5 
983.4 
984.3 

986 
984.4 
981.1 

969 
971.9 
973.6 
972. 3 
967.7 
967.1 
967.1 
985.3 
985.4 

Expan. 
. 3 



• 

• 

• 

Dupl icateEff ect i ve 
*********************************************************************************************** 
* E. G. Elev (ft) 982.09 * Element Left OB * Chann e l * Right OB * 
*vel Head (ft) 0.93 * Wt . n-val . 0.032 
* w. s. Elev (ft) 981.17 * Reach Len . (ft) 510.00 509.00 510 . 00 
* Cr i t w.s . (ft) 975.82 * Fl ow Area (sq ft) *21240. 76 
* E. G. slope (ft/ft) *0.001058 * Area (sq ft) 1488.78 *21240.76 
* Q Tot al (cfs) *164000 . 00 * Fl ow (cfs) *164000.00 
*Top width (ft ) * 2149.48 * Top width (ft) 317.59 * 1831.90 

vel Total (ft/ s) 7. 72 * Avg . vel . ( ft /s) * 7. 72 
* Max Chl Dpth (ft) 15. 17 * Hydr. Depth (ft) 11 .59 
* conv. Tot a l (cfs) *5042939.0 • conv . (cf s) *5042939.0 
* Length Wtd. ( ft ) 509 . 00 *wetted Per . ( f t) * 1837.25 
* Mi n Ch El (ft) 966.00 * Shea r ( l b/sq f t) * 0 . 76 
*Al pha 1. 00 *Stream Powe r (lb/ ft s) * 5.89 
* Frctn Loss (ft) 0 . 68 *cum vol ume (acre-ft) * 4350.52 *14430.35 945 . 48 
* C & E LOSS (ft) 0 . 02 * Cum SA (acres ) * 1237 . 24 * 1645.27 509.71 
*********************************************************************************************** 

Note : Multi pl e cri tical depths were found at th i s l ocati on. The critical dept h with the l owes t, valid, 
water s urface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
*********************************************************************************************** 
• E.G . Elev (ft) 982 . 11 * El ement Left OB * c ha nn e l * Right OB * 
• vel Head (ft) 0.92 * wt . n-val . 0 . 032 
* w. s. El ev (ft) 981. 18 * Reach Len . (ft) 510.00 509.00 510.00 
• cri t w. s. (ft) 975 . 82 * Fl ow Area (sq ft) *21274.63 

E.G. s l ope ( f t / f t ) *0 . 001059 *Area (sq ft) *21274.63 
* Q Total (cfs) *164000.00 * Fl ow (cfs) *164000 . 00 

Top width (ft) * 1831.89 *Top wi dth ( f t) * 1831.89 
vel Total ( f t /s ) * 7 . 71 * AVg. vel . ( ft /s) 7. 71 

* Max Chl Dpth (ft) 15 . 18 * Hyd r. Depth (ft) 11. 61 
* Conv. Tot a l (cf s) *5038994.0 * Conv. (c f s) *5038994 . 0 
* Length Wt d . (ft) • 509 . 00 * wetted Pe r . (ft) * 1846 . 75 
• Min ch El (ft) 966.00 *shear ( l b/sq f t) 0.76 
*Al pha 1. 00 *Stream Powe r ( lb/ft s) * 5 . 87 
* Frctn Loss (ft) 0 . 68 * cum vol ume (acre-ft) 315 . 62 *14974.75 30 . 85 
* C & E LOSS ( f t) 0 . 02 *Cum SA (ac res) 54.40 * 1647.37 5.87 
*********************************************************************************************** 

Not e: Multi pl e cri t i cal dept hs were f ound at t hi s l ocati on . The c riti cal dept h wi th t he l owest, vali d, 
wat er surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descript i on: 204.05 

RS: 204 . 05 

Left and Ri ght c hann e l Bank Stati ons I nterpol a t ed 
St ati on El evati on Data num= 73 

s t a El ev Sta El ev St a El ev Sta El ev St a El ev 
*1<**********1<:1<1<***************************************************************** 

18304 . 1 982. 1 18322 . 9 981. 3 184 12.7 981. 2 18490 . 1 981.1 18499.9 
18523 980.8 18527 . 4 981. 7 18530.5 980.8 18552.5 980.6 18585 . 3 

18649.8 986.5 18710 .4 987 . 1 18782.2 985.8 18858.9 986. 9 18882 . 3 
18903.8 986.2 18952 984.5 18962.59 980.697 18970. 1 978 18992. 5 
19020.9 971. 4 19097. 5 973.6 19099.9 973.6 19168.9 971. 6 192 34. 1 
19315.1 973 . 1 19401.3 974. 1 19432.4 974 .2 19453 972.9 19510 . 9 
19570.9 965.6 19644.7 967.7 19662 968 . 9 1974 1. 3 971.7 19784 . 3 
19860.9 975.2 19946 . 2 976. 1 20026.3 975. 5 20061. 6 973 . 5 20142.4 
20200 . 7 974 . 3 20222.7 972.5 20272.6 972.8 20286.9 973 .4 20327.7 
20354 . 5 969 . 2 20434 . 3 970 . 9 20491. 6 971. 4 20536 969.7 20605 
20618 . 5 968 . 7 20679 . 5 965 20701. 3 965. 4 20715.6 967 20746 . 4 
20828. 1 965.9 20914.2 966.5 20930 968. 1 20994 968 . 4 21024 . 5 
21045 . 1 967 21067.8 975.82 1081 .76980.6981 21090 . 6 983.8 21160 .1 
22668.7 984.2 22676.7 984.2 22773.1 984 .3 22829 984 . 6 22836 . 3 

22843 983.5 22852.2 986 22860.7 985.9 

num= Manning 1 s n va 1 ues 
Sta n val St a n val 

4 
sta n val sta n val 

**************************************************************** 
18304 .1 . 05 18552.5 .035 18858.9 .032 21090.6 . 025 

Bank Sta : Left Rig ht Lengths: Lef t c hann el Rig ht coef f Contr. 
18962 . 5921081.76 510 505 520 . 1 

Ineffecti ve Fl ow num= 1 
St a L Sta R El ev Permanent 

18304 . 1 18750 987 . 2 F 

981.4 
987.2 
985 . 9 
968 . 5 
970.7 
971. 5 
975. 1 
974 . 9 
971. 7 
969 .1 

966 
966 . 7 
983 . 8 
985 . 6 

Expan . 
. 3 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
****************************************************************************** ********** ******* 
• E.G . El ev ( ft ) 981.39 • El eme nt Left OB * chann e l • Ri ght OB * 
• vel Head ( ft ) 1.12 * Wt . n-val . 0 . 032 
* w.s. El ev ( f t) 980 . 27 * Reac h Len . ( ft ) 510 . 00 505 .00 520 . 00 
• crit w. s. (ft) 976.80 * Fl ow Area (sq ft) *19320.37 
* E. G. s l ope ( ft/ft) *0.001759 • Area (sq ft) • 19320.37 
• Q Tot al (cfs) *164000.00 • Fl ow (cfs ) *164000 . 00 
• Top wi dth (ft) • 2116.76 • Top wi dt h ( f t) * 2116 . 76 

vel Tot a l ( ft /s) 8.49 • AVg. vel. ( ft / s) 8.49 
• Max chl Dpth ( ft ) 15.27 • Hydr. Depth ( ft ) 9.13 
• conv. Total (cf s) *3910438 . 0 * conv . (cf s) *3910438 . 0 
• Length wt d. (ft ) 505 . 00 • wetted Per. ( ft ) • 2123.09 
• Mi n ch El ( ft ) 965 . 00 • s hear (1 b/ sq f t ) * 1. 00 
• Al pha 1. 00 • s t ream Power ( lb/ ft s) • 8.48 
* Frc tn Loss ( ft ) 1. 42 *cum vol ume (acre-ft) * 4341. 81 *14193 . 37 945 . 48 
• c & E Loss ( ft ) 0 . 10 • cum SA (acres) • 1235.38 • 1622 . 20 • 509.71 
*******'It*************************************************************************************** 

warning: 

wa rning : 

The vel ocity head has changed by more th an 0.5 ft (0.15 m). Thi s may i ndi cat e the need for 
additi ona l cross secti ons. 
The conveyance rati o ( ups t ream conveyance di vi ded by downs t ream conveyance ) is less than 
0 . 7 or great er than 1 .4. Thi s may i nd i cat e th e need f o r additi ona l cross sections . 
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warnin g: 

Not e : 

Dupli cat eEff ec ti ve 
The energy l oss was great er than 1. 0 ft (0.3 m). between th e current a nd previ ous cross 
secti on . This may indi cate the need for add i tional c ross sect i ons. 
Multiple criti cal depth s were fo un d at t hi s l ocat i on . The criti cal dept h wi th t he l owest, 
water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

* E.G . El ev ( f t) 981.41 El ement Left OB * Chan ne l * Ri gh t DB * 
ve l Head ( f t) 1 . 11 Wt. n-val . 0.032 

* w. s . El ev (ft) 980 . 29 * Reach Len. ( f t) 510 . 00 505 . 00 520.00 
crit w.s. (ft ) 976.80 * Fl ow Area (sq ft) *19370 . 37 

* E.G. s l ope ( f t/ft) *0 . 001744 *Area (sq f t ) *19370 . 37 
Q Tot a l (cfs) *164000 . 00 * Fl ow (cfs) *164000.00 
Top width (ft) * 2116.76 * Top wi dth (ft) * 2116.76 
vel Total (ft/s) 8.47 * AVg. vel . (ft/s) 8.47 
Max Chl Dpt h ( ft ) 15.29 * Hydr . Dept h ( f t) 9 . 15 
conv. Tot a l (cfs) *3927263 . 0 * conv. (c f s) *3927263 . 0 

* Lengt h wt d. (ft) 505.00 * wet ted Per. (ft) * 2123.13 
Minch El (ft) 965 . 00 *shear ( l b/sq ft) 0 . 99 
Alpha 1. 00 s t ream Power ( l b/f t s) 8.41 

* Frctn Loss (ft) 1.35 *cum vo l ume (acre-ft) 315.62 *14737.29 30.85 
c & E Loss (ft ) 0.09 cum SA (acres) 54.40 * 1624.30 5.87 

*********************************************************************************************** 

warn i ng : 

warnin g : 

warnin g: 

The vel oc i ty head has changed by more t han 0.5 f t (0.15 m). Th i s may indi cate t he need f or 
add i tiona l cross sect i ons. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is l ess t han 
0 . 7 or greater than 1 .4 . Thi s may indicate t he need for additi onal cross sect i ons. 

vali d, 

Note: 

The energy l oss was greater than 1. 0 ft (0. 3 m). between the current and previo us cross 
section . This may ind i cate the need f or addit i on a 1 cross secti ons. 
Multiple critical dept hs were fo und at t his l ocat i on . The critical depth wi t h the l owest, vali d, 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Descript i on : 203 . 96 

RS : 203 . 96 

Ri ght Channel Bank Staion I nterpol ated 
Stati on El evation Data num= 91 

s t a El ev Sta El ev Sta El ev Sta El ev Sta El ev 
** ***** * * * ****** * * ** * **** ** * * * * * ** *** * * ** ***************** *** * **************** * * 
16511 . 6 983.5 16713.4 983.8 16774.3 983.9 16908 . 7 984.4 16963 . 5 986.3 
16968 .1 982 . 5 16973.8 984.3 17039 . 3 980.6 17126 . 9 980 17138.9 980 
17175 . 8 974 . 9 17222.8 980.2 17277 . 4 983.2 17284 . 8 982 . 3 17330 982.5 
17366 . 5 984.4 17465.6 982.2 17576 . 8 981.2 17680.4 980.6 17774.7 979.6 
17869 . 9 981. 4 17958.4 981. 2 18010 . 3 980.8 18015.8 982.2 18024.6 982.8 
18047.1 980 . 2 18070.6 981.5 18128 . 1 982.9 18242. 5 983.3 18284.4 984.3 

18384 982.4 18469 . 6 983. 6 18481. 1 980.9 18496.2 979 . 1 18583.4 978 
18607.3 975.5 18626.7 976.9 18657.9 976 18690 978. 1 18723.2 976.2 
18730.8 978 . 5 18760 974 . 5 18783.2 969. 3 18801. 2 968 . 9 18811. 7 967.4 
18891.8 971.9 18902 . 5 971. 8 18997.2 971. 4 19057.4 97 2 19069.5 973.6 
19145.7 973. 5 1920 1. 5 971.8 19284.9 973 . 5 19375 977.1 19427.1 976 
19471.7 976.7 19531 . 2 976.1 19556.4 976 . 8 19606 . 4 965.6 19696.9 968.3 
19784.2 968.9 1984 7 . 3 971. 5 19965.6 970 . 7 19998.5 972.3 20089.8 973.2 
20179.8 972.3 20254.9 970.6 20367 970.8 204 11. 5 970 . 7 20421.4 969.4 
20435.9 965 . 4 2045 1. 7 964.7 20529.6 965 20554 . 9 967 20642.7 965.7 
20735.2 964.2 20738.9 964. 1 20767.7 971.220790 . 38978.7393 20803 . 5 983 . 1 
20835.5 994.9 20850.3 995.2 20872.5 997.5 20910 . 1 984 . 2 20997 . 3 981. 9 
21108.2 981. 9 21539.6 982 21552 986 .1 21559.4 984.2 21657.7 986.4 

21694 988.5 

Manning 's n values num= 
Sta n val Sta n val Sta n val St a n val Sta n val 

******************************************************************************** 
165 11 .6 .025 17175.8 .043 18469.6 . 043 18902.5 .032 20835.5 . 037 

Bank Sta: Left Ri ght Lengths: Left Chann e l Right 
505 

coeff Contr. 
.1 

Expan. 
. 3 18730.820790.38 495 502 

I neffecti ve Fl ow num= 
Sta L St a R El ev Permanent 

F 165 11 .6 18730.8 997.5 
20835.5 21694 997.5 F 

CROSS SECTION OUTPUT Pro f i 1 e #P F#1 
*************************************************************1<********************************* 

E.G. El ev (ft) 979.86 * El ement Left OB Channel * Right OB * 
vel Head (ft) 2. 15 * Wt . n-val . 0.033 

• w.s. El ev (ft) 977.71 *Reach Len . (ft) 495.00 502 . 00 505.00 
* cri t w. s. (ft) 976.71 * Fl ow Area (sq f t) *13938. 65 
* E.G. s l ope ( f t/ft ) *0.005220 *Area (sq f t) 202.34 *13938.65 
* Q Total (cfs) *164000.00 * Fl ow (cf s) *164000.00 
*Top wi dth ( f t) * 2225.53 *Top wi dt h ( f t) 174.77 * 2050.76 

vel Total ( ft /s) 11 .77 * Avg . ve l . ( ft /s) 11 . 77 
Max chl Dpt h ( f t) 13 .61 * Hydr. Depth (ft) 6.80 
conv. Total (c f s) *2269861 .0 * Conv. (cfs) *2269861 .0 
Length wt d. (ft) 502.00 *Wetted Pe r . ( ft ) * 2056. 12 

*Min Ch El (ft) 964. 10 Shear ( lb/sq ft ) 2 . 21 
*Alpha 1. 00 Stream Powe r ( l b/f t s) * 25 . 99 
* Frctn Loss ( f t) 0.90 cum volume (acre-ft ) • 4340.62 *14000 . 58 945.48 
* C & E LOSS (ft ) 0.43 *Cum SA (acres) * 1234.36 * 1598.04 509.71 
*********************************1r***************************1r********************************* 

warning: 
warni ng: 

warnin g : 

warni ng: 

Note : 

Di vi ded f l ow comp uted f or thi s cross-sect i on . 
The ve l oci t y head has changed by more tha n 0.5 f t (0. 15 m). Thi s may i ndi cate t he need f or 
additional cross secti ons. 
The conveyance rat i o (up s t ream conveyanc e di vi ded by downst ream conveyance) i s 1 ess than 
0.7 or great er tha n 1. 4. Thi s may i nd i cate t he need for addi ti ona l cross sect i ons . 
The energy l oss was great er t han 1. 0 ft (0. 3 m). between t he curre nt a nd previ ous cross 
sect i on. This may i ndi cat e the need for additiona l cross secti ons. 
Mul t ipl e c ri tical de pt hs were f ou nd at thi s l ocat i on . The cri tical depth wit h the l owest , vali d, 
wat er sur f ace was used. 
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• 

• 

DuplicateEffective 

CROSS SECTION OUTPUT Profi l e #PF#2 

* E. G. El ev (ft) 979.97 * Element Left OB * Channel * Right OB * 
*vel Head (ft) 1.99 • Wt. n- val. 0.033 
• w.s. Elev (ft) 977 . 98 • Reach Len. (ft) 495.00 502 . 00 505.00 
* Crit w.s. (ft) 976.71 * Fl ow Area (sq ft) *14478.25 
* E.G. slope (ft/ ft) *0.004601 • Area (sq ft) *14478.25 
* Q Total (cfs) *164000 . 00 • Fl ow (cfs) *164000.00 
• Top width (ft) • 2050 . 76 * Top width (ft) • 2050.76 

ve l Total (ft/ s) • 11.33 * Avg. vel . ( ft / s) 11.33 
Max Chl Dpth (ft) 13.88 * Hydr. Depth (ft ) 7 . 06 

* Conv . Total (cfs) *2417852.0 * Conv. ( cfs ) *2417852 . 0 
* Length wtd . (ft) 502.00 • Wetted Pe r. (ft) * 2056.64 

Min ch El (ft ) 964 .10 * shear (l b/sq ft ) 2 . 02 
*Al pha 1.00 *Stream Power (lb/ ft s) * 22.90 
• Frctn Los s (ft) 0.83 *cum volume ( acre-ft) 315.62 *14541.08 30. 85 

c & E Loss (ft) • 0. 39 • cum SA (ac r es) • 54.40 • 1600 . 14 • 5. 87 
**********************************************1<******* * ***************** *************'1: * ******* * 

warnin g: 

wa rning: 

warning : 

The ve l ocity head has changed by more than 0.5 ft (0.15 m). Thi s may indi cate the need for 
additional cross sections . 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less th an 
0 .7 o r greater tha n 1 . 4. Thi s may indicate the need for additional cross sections . 
The energy los s was greater than 1 . 0 f t (0.3 m) . between the current and previous c r oss 
section . Thi s may indicate the need fo r add iti onal cross sections. 
Multiple critical depth s were found a t this location. The critical depth with the lowe s t, valid , 
water surface wa s used. 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 203.86 

RS : 203.86 

Right Channel Bank Staion Interpol ated 
Stati on El evation Data num= 97 

sta El ev Sta El ev Sta 

17504.9 979.4 17555 980.7 17589.4 
17657.6 978 . 3 17694.3 979.8 17718.4 
17780 . 7 978 . 7 17821.9 984. 3 17861.6 
17930.6 983.2 17969 . 6 984.1 17989.1 
18064.4 979.2 18096.7 981. 5 18136.8 
18243.1 982 . 7 18290.8 981.3 18353.7 
18488.1 978 . 2 18540.3 978. 5 18564 
18700 . 2 971. 8 18760 . 2 970 18806 . 7 
18974.3 973.5 19064.8 976. 5 19077 . 3 
19246.5 967.4 19268.5 965.8 19288.8 
19450.7 962.8 19451.6 962 . 8 19539.2 
19743.6 962. 3 19811.2 962 . 7 198 58 . 2 
20013.5 963.8 20076 . 4 964 20099.2 
20298 . 4 964 . 5 20318.1 968 . 2 20429.2 

20555 966.5 20576 964 . 2 20634.3 
20676.9 965.8 20697.7 967. 2 20730.9 
20803.3 981 20878.5 982. 5 20946.4 
21099 . 9 980 . 6 2116 7. 6 980.7 21198.2 
21359.8 980 . 5 21368 . 4 981 21395.8 
21482 . 6 980.2 21488.8 980 . 2 

Manning ' s n values num= 4 
Sta n val sta n val sta 

Elev St a El ev St a 

982 . 1 17613. 5 980.8 17620.6 
978.9 17729 980.8 17762.1 
984.2 17888 . 2 982.4 17897 . 5 
983.6 18013.3 984 18044 . 9 
979 . 8 18171. 7 980 18207. 5 

982 18421.5 981.7 18458.6 
971 18599.5 968 . 8 18660.4 

971 .3 18853 . 4 969 . 4 18891. 2 
975 . 8 19161.8 973.4 1922 3. 1 
962 . 4 19365.2 962.6 19365 . 7 
963 .1 19611. 5 963 19690 . 6 
963.1 19928.9 963.6 19992 . 8 

964 20196. 1 964.2 20254 . 4 
967 . 6 20486 . 9 967.6 20543. 1 
964.2 20650.7 964.2 20663.3 
976.1 20735 . 9978.6323 20761 . 9 
982 . 5 20965.7 981. 1 21031.2 

981 21258.8 981. 1 21324.9 
980 . 4 21405.9 982.4 21411. 7 

n va l Sta n Val 
********************************** * **** ** ** ** ** * ** ** * * **** * * * *'~:* 
17504.9 .043 18243.1 . 043 18891.2 . 032 20761. 9 .037 

Bank Sta : Left Right Lengths: Left channel Right coeff contr. 
18488.1 20735.9 505 498 480 . 1 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

17504.9 18243.1 991. 8 F 
20761.9 21488 . 8 991.8 F 

CROSS SECTION OUTPUT Profil e #PF#l 

Elev 

979 . 8 
977 . 4 
983.2 
981.7 

982 
982.1 

971 
969 

970.5 
962 . 6 
962.4 
963 . 8 
964.2 
968.6 
965.7 
991.8 
980 . 5 

981 
980.4 

Expan. 
. 3 

* E.G. Elev (ft) 978.53 * Element Left OB Channel * Right OB * 
*vel Head (ft) 0.72 * Wt . n-val. 0 . 033 
* w. s. El ev (ft) 977.81 • Reach Len . (ft) 505 .00 498 . 00 480 . 00 
* crit w.s . (ft) 971.84 • Flow Area (sq ft) *24032 . 73 
* E.G. s l ope (ft/ ft) *0.000902 • Area (sq ft) 2.00 *24032.73 
* Q Total (cfs) *164000.00 • Flow (cfs) *164000 . 00 
* Top width (ft) • 2201.58 • Top width (ft) 9 . 80 • 2191.78 

vel Total (ft/ s ) 6 . 82 * Avg. vel. (ft/ s) 6 . 82 
*Max ch l Dpth (ft ) 15 . 51 • Hydr . Depth (ft) 10.96 
* conv. Total (cfs) *5460451.0 • conv . (cfs) *5460451.0 
• Length Wtd. (ft) 498 . 00 * wetted Per . ( ft) * 2196 . 27 
• Min ch El (ft) 962.30 • shear ( l b/ sq ft) 0 . 62 
* Alpha 1.00 • stream Power ( lb/ ft s) • 4.21 
* Frctn Loss (ft) 0.44 ~Cum volume (acre-ft) • 4339.46 *13781.79 945.48 
* c & E Loss (ft ) 0.03 *cum SA (acres) • 1233 . 31 • 15 73.59 • 509 . 71 
**** ******1r**** * * ** * * ******* *************** * * ** * ********** ** ********* ** * * * * ******** * ** * ** ****** 

warning : oi vi ded flow computed for this cross - section . 
Note : Multiple critical depths were found at this location. The critical depth with the lowest, vali d, 

water s urface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
*** *1dt****1:***** ** ** * ******1<*1t**** * * * ************** * ****************** * ** * ********************* 

E.G. Elev (ft ) 978 . 75 * Element Left OB * chan ne l * Right OB * 
* vel Head (ft ) 0.69 • Wt. n-val. 0 . 033 
• w.s . El ev (ft) 978.06 * Reach Len. (ft) 505.00 498.00 480.00 
• crit w. s. (ft) 971.84 • Flow Area (sq ft ) *24588. 83 
* E. G. Slope (ft / ft ) • o . ooo838 • Area (sq ft) *24588.83 
• Q Total (cfs) *164000 . 00 • Flow (cfs ) *164000 . 00 
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Dup l i cateEffecti ve 
*Top width (ft) * 2191 . 78 *Top width (ft) * * 2191.78 

ve l Total ( ft/s) 6.67 * Avg. Ve l . (ft/s) 6.67 
* Max Chl Dpth ( ft ) 15.76 * Hydr. Depth (ft) 11.22 
* conv. Total (cfs) *5666380.0 * conv . (cfs) *5666380 . 0 

Lengt h wtd. ( ft ) 498.00 *Wetted Per . (ft ) * 2196.77 
* Min ch El (ft) 962.30 * shear ( l b/sq ft) 0. 59 
* Alpha 1.00 * stream Power ( l b/ft s) * 3.90 
* Frctn Loss (ft) 0 . 41 Cum volume (acre - ft) 315.62 *14315.97 30.85 
* c & E Loss (ft) 0 . 03 *cum SA (acres) 54.40 * 1575.69 5.87 
***************************************************************************'******************** 

Note : Mu lti pl e critical dept hs were found at this location. The critical dept h with the l owest, vali d, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 203.77 

RS: 203 . 77 

Left and Right channel Bank Staions Interpolated 
Stati on El evation Data num= 98 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
* * * ** ** * ** ** ** * * * * * ** * * * * * * * * ************ **** * * * * * * * *** ****** * * * * * **** t;********* 

15516.5 980.4 15611 . 3 979.8 15668 . 7 980.9 15700.1 979.6 15734.7 982.9 
15797.9 987.2 15835 986 15865 . 2 981. 2 15920 98 1. 4 15937.6 976.9 
15947.6 978.2 15969.6 982.9 15985.2 984. 3 16056.9 984.3 16076.8 983.7 
16103 . 9 981.6 16184.4 981.2 16265.9 982. 1 16312.5 981.7 16348 . 3 982 . 1 
16366 . 7 978 . 9 16400.4 980 . 3 16452.6 980.5 16569.1 980.4 16622.2 980. 5 
16857 . 6 980.3 17032.7 979 . 9 17052.5 979.9 17220.4 979.9 17326 . 1 979.2 
17424 . 8 979 17450 979.3 17461.6 980.3 17495 . 9 980.1 17515.6 978.2 
17558.9 979.2 17678 . 1 978.7 17709.3 979.1 17747 . 1 977.4 17826.8 982.9 
17879 . 9 983.7 17902 . 1 982 .1 17924.4 981.6 18003 . 9 982 . 8 18091. 9 980.7 
18117 . 2 979.8 18191 981.818222.61978.2686 18227 . 7 977 . 7 18281.9 974.6 
18343 . 8 974.4 18371.2 970.5 18451.7 968.1 18515.7 969.6 18591.7 968.7 
18603 . 5 969.7 18721.8 967.3 18770.9 970.5 18803.6 97 1. 5 18834.8 974.6 
18888 . 2 976.1 18941. 5 973.8 18956.3 972.3 18974.2 976.618983.5 976.3 
19032.5 965.6 19113.9 965.1 19224 964.8 19282.2 964.6 19290.6 969 . 7 
19307.6 974.2 19313.1 973.7 19322.8 969.5 19338.6 967.2 19345 . 7 964.7 
19426.8 964 . 5 19492.9 964 . 4 19606.6 964.2 19685.9 964.3 19717.5 964.1 
19865.4 964 . 1 19957 963 . 3 20019.3 964 . 3 20221.9 964.3 20253.9 964.3 
20282.3 966 . 5 20325.8 965 . 1 20328.7 964 . 2 20338.6 965.4 20430 966.2 
20524.9 966 . 2 20609.1 966.4 20684.8 966.7 20728.9 97120745.61978.2692 
20746.6 978.7 20820 . 8 981.2 20854 997.6 

Manning's n val ues num= 5 
~ n ~ ~ n~ ~ n~ ~ n~ ~ n ~ 

******************************************************************************** 
15516.5 . 025 17495.9 

Bank Sta: Left Rig ht 
18222.612074 5. 61 

Ineffecti ve Flow num= 
Sta L Sta R El ev 

15516.5 18191 997 . 6 
20820.8 20854 997 . 6 

.043 18191 .043 18803.6 

Lengths: Left Chan ne l Ri ght 
480 

Permanent 
F 
F 

490 498 

CROSS SECTION OUTPUT Profil e #PF#1 

. 032 20820 . 8 

Coeff Contr. 
. 1 

.025 

Expan . 
. 3 

************************************************* **** ****************************************** 
* E.G. El ev (ft) 978.06 El ement Left OB * c hannel * Right OB * 
*vel Head (ft) 0.63 * wt. n-val. 0.033 
* w.s. Elev (ft) 977 . 43 *Reach Len. (ft) 490 . 00 498 .00 480.00 
* crit w. s. (ft) 971.58 * Fl ow Area (sq ft) *25746 . 39 

E.G. s l ope (ft/ft) *0 . 000873 *Area (sq ft) 1.65 *25746 . 39 
* Q Total (cfs) *164000.00 * Flow (cfs) *164000 . 00 
*Top width (ft) * 2518.56 *Top widt h (ft) 7 . 28 * 2511 . 27 

vel Total (ft/s) 6.37 * AVg . ve l. (ft/s) 6 . 37 
*Max ch l opth (ft) 14.13 * Hydr. Depth (ft) 10 . 25 
* conv. Total (cfs) *5549798 .0 * Conv . (cfs) *5549798 . 0 
* Length wtd . (ft) 497.87 *wetted Per . (ft) * 2519 . 23 
* Min ch El (ft) 963.30 s hear ( l b/sq ft) 0 . 56 
*Alpha 1.00 *Stream Power ( lb/ft s) * 3 . 55 
* Frctn Loss (ft) 0 . 45 *cum volume (acre-ft) * 4339 . 44 *13497.24 945.48 
• c & E Loss (ft) 0 . 00 cum SA (acres) 1233.21 * 1546.71 509.71 
*********************************************************************************************** 

warning: oi vi ded flow comp uted for this cross-section. 
Note: Mu ltipl e criti cal depths were found at this l ocati on. The criti cal depth wi t h the l owest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
*E . G. Elev (ft) 978 . 32 *El ement Left OB * Channel * Ri ght OB 
*vel Head (ft) 0.60 * Wt. n-val. 0 . 033 
• w. s. Elev (ft) 977 . 72 *Reach Len. ( f t) 490 . 00 498.00 480.00 

Crit W.S . (ft) 971.58 * Fl ow Area (sq ft) *26473. 99 
E.G. s lope (ft/ft) *0 . 000799 *Area (sq ft) *26473.99 

* Q Total (cfs) *154000 . 00 * Flow (cfs) *164000.00 
*Top width (ft) * 2511.27 *Top wi dth (ft) * 2511.27 

ve l Total (ft/s) 6.19 • Avg . vel . (ft/s) 6.19 
• Max c hl Dpth (ft) 14.42 * Hydr . Depth (ft) 10 . 54 
* Conv . Total (cfs) *5803637.0 * Conv . (cfs) *5803637 . 0 
• Length wtd. (ft) 497.94 • wetted Per. (ft) * 2519.80 
* Min c h El (ft) 963. 30 * Shear ( l b/sq ft) 0. 52 
*Alpha 1.00 *Stream Power ( lb/ft s) 3.24 
* Frctn Loss (ft) 0 . 42 • c um volume (acre-ft) 315.62 *14024.08 30 . 85 
* c & E Loss (ft) 0.01 *cum SA (acres) 54.40 * 1548.81 5.87 
*********************************************************************************************** 

Note: Multiple critical depths were fo und at this location. The criti cal dept h wit h the lowest, vali d, 
wate r surface was used . 

CROSS SECTION 
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• 

• 

RIVER: 1 
REACH: 1 

INPUT 
Descripti on: 203.67 

RS: 203.67 

Ri ght chann e l Bank staion Interpol a t ed 
Station El evation Data num= 74 

Sta El ev Sta El ev Sta 

15401.1 982.5 15424.7 984.1 15508 . 1 
15787.8 979.3 15920 979.3 16055.7 
16282.2 979.2 16477 979 . 1 16627.1 
16957 . 3 981.3 16980 . 5 980 . 6 17002 .4 
17179 . 5 973.2 17215.7 975 . 7 17267.4 
17694 . 8 973.7 17837.2 974.1 17962 . 6 
18289.3 972.9 18348.9 975.3 18350 . 2 
18627.3 969 . 9 18690 . 1 970.4 18740 . 2 
18941.9 973 . 8 19049 974.1 19155.9 
19411.4 963.8 19519 963 . 9 19654. 3 
20036.1 964.3 20137 . 2 965 . 3 20302.2 

ouplicateEffective 

Elev Sta El ev Sta Elev 

982.3 15 591.4 979. 1 15681. 8 979.9 
978.9 1615 7. 5 979. 1 16260.6 979 . 3 
979 . 9 16750.8 980.1 16865.7 979.3 
977.7 17014 . 1 979. 2 17103.7 973.3 
969.7 17366.5 975.6 17541.8 974 . 3 
973.8 17982.5 973.7 18104.5 972.8 
973.2 18394.8 968.7 185 16 .9 971.1 
966 . 8 18787 . 4 966.3 18802.9 968.2 
972.4 19180 . 7 975.8 19211.3 962.3 
964 . 2 19 798. 6 964.3 19832 .9 964.3 

963 20432.8 965 . 2 20537.5 965.2 
20656.2 965. 3 20661. 5 96 5 . 6 2069 3 . 5 975 .1 20699.3977.8097 20708.7 982.2 

20796 
21904 . 3 
23584.2 

Mann ing ' s 
Sta 

15401.1 
20796 

983. 8 20827.7 
982.5 23520.4 
981.5 23593 

n values 
n Val Sta 

.025 16957.3 

.025 

Bank Sti~ 3 ~~f~ 20~~§h~ 
Ineffective Flow num= 

Sta L Sta R Elev 
15401.1 17837 . 2 984. 1 
20708.7 23621 984 .1 

980.1 20837 982.9 20858.2 
980 23527.3 982.8 23545 . 1 

977.2 23603 . 5 980.1 23621 

num= 6 
n val Sta n val Sta 

.037 18348.9 . 037 18941.9 

Lengths: Left Channel Ri ght 
505 

Permanent 
F 
F 

470 490 

CROSS SECTION OUTPUT Profi l e #PF#1 

981.6 21858.6 
983.5 23556 . 1 
979.7 

n val s t a 

.032 20708.7 

Coeff Cont r. 
. 1 

983.5 
980.2 

n val 

.032 

Expan . 
. 3 

***************************11:***************1<******************************1<******************** 
* E.G . El ev (ft) 977 . 61 * Element Lef t OB * Channel * Rig ht OB * 
* vel Head (ft) 0.67 Wt. n-val. 0.037 0.033 
* w.s . El ev (ft ) 976.93 * Reach Len. (ft) 470.00 490 .00 505.00 

Crit w.s. (ft) 971. 58 * Flow Area (sq ft) • 1810 . 56 *23835. 66 
• E. G. s l ope (ft / ft) *0 . 000940 • Area (sq ft) • 4152.06 *23835.66 
• Q Total (cfs) *164000.00 • Flow (cfs) • 5176.53 *158823 . 50 

* ~~~ ~~~!~ ( ft ) . 3648.91 * Top wi dth (ft) • 1300.39 • 2348.53 
(ft/s) 6. 39 • Avg. vel . (ft/s) 2.86 6.66 

• Max chl Dpth ( ft ) 14.63 • Hydr. Depth ( ft ) 3. 54 10.15 
• conv. Total (c f s) *5348655. 0 • conv. (cfs) *168825.9 *5179829. 0 
• Lengt h Wtd . (ft) 489 . 59 * wetted Per . ( ft ) 511 . 75 * 2355.25 
* Min ch El ( ft) 962 . 30 • shear (1 b/sq ft ) 0.21 0. 59 
* Al pha 1.06 * Stream Power (1 b/ ft s) . 0. 59 3.96 

Frctn LOSS (ft) 0.46 • cum vol ume (acre-ft) • 4316.08 *13213. 81 945.48 
* ( & E LOSS (ft ) 0.00 * cum SA (acres) • 1225.85 • 1518 . 93 509.71 
*********************************'k************************************************************* 

Note: Multiple critical dept hs were 
water s urface was used. 

found at this l ocation . The critical depth wit h th e l owest, 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********111**********1:************************************************** ************* * ********** 
* E.G. El ev (ft) 977.89 • Element Left OB * c hannel • Ri ght OB • 
*vel Head (ft) 0.66 * wt. n-val. 0.037 0.033 
• w.s. Elev (ft) 977.23 • Reach Len. ( f t) 470.00 490.00 505 . 00 
* Cr i t w.s. ( ft ) 971. 58 • Flow Area (sq ft ) 882.63 *24525.28 
* E. G. s l ope (ft/ft ) *0. 000885 * Area (sq ft) 882 . 63 *2452 5 . 28 

Q Tot al (cfs) *164000 . 00 * Flow (cfs) * 2635.92 *161364. 10 
Top wi dth (ft ) • 2567.43 *Top width (ft) 218.90 * 2348.53 
vel Total (ft/s) 6.45 * Avg. vel . (ft/s) 2.99 6.58 
Max Ch l Dpth (ft ) 14.93 * Hydr. Depth ( ft) 4.03 10.44 

* Conv. Tot a l (cfs) *5512272.0 * Conv. (cfs) * 88597.1 *5423675 .0 
* Length Wtd. (ft) 489.82 • Wetted Per. ( ft) 223.36 • 2355 .54 
* Min Ch El (ft) 962.30 * Shear (1 b/ sq ft) 0 . 22 0 . 58 
* A 1 pha 1. 03 * Stream Power (1 b/ft s) • 0. 65 3 . 79 
* Frctn Loss (ft) 0.43 *cum vo lume (acre-ft) 310.65 *13732.55 30 . 85 

=*~*!*~.~~=:*~!~~*************2;2~ •• =.~~:*~!*£~~~~:~ ... **********~~;!!.*:*~~~~;2~*******~;!!*** 

valid, 

Note: Mult ipl e critical depths were found at this location. The critical depth wit h the l owest, vali d, 
water surface was used . 

CROSS SECTION 

RIVER: 
REACH: RS: 203.58 

INPUT 
Description: 203.58 

Ri ght Channel Bank Staion I nterpolated 
Stati on El evati on Data num= 75 

sta El ev sta El ev sta El ev sta Elev sta Elev 

15526.8 983. 1 15 573.8 984.7 15577.9 981.7 15586 . 4 984 . 8 15648.9 982.8 
15684 . 7 983.7 157 35.5 978.7 15806.7 977.9 15925.6 978 . 3 15954 . 8 978 . 2 
16031 . 7 974 . 4 16204.9 973.9 16321.4 974.3 16490.9 975 .4 16570 975.3 
16706 . 6 974.9 16819.9 975 . 7 16971.3 975.7 17120 975. 1 17136.9 976.6 
17168.4 976. 1 17202. 6 978 .2 17251. 4 973.9 17388.1 976 17458.2 974.6 

17489 971.8 17596.3 976.7 17707 .8 975.2 17790.7 972 . 4 17873.7 975.6 
17978 974.3 18064.9 975.2 18204 975.9 18355.4 971.3 18433.8 971.3 

18553.6 967.4 18636 970.5 18664.8 967.3 18681 970.8 18724 969 . 1 
Page 123 



18765.5 971 18876 . 6 
19261.3 964.2 19337.3 
19482.9 963 . 9 19725 . 9 
20355.7 963.9 20380 

20704.98977. 3868 20706. 2 
20818.3 979 . 5 20825 . 7 
23711.2 980 23724 . 5 

970.7 18988.9 
967.8 19426.3 
963.6 19842.5 
963.9 20543.8 
977.7 20767.4 
982.3 20859.8 
982.4 23738.8 

970 19101.4 
965.2 19456 . 9 
963. 6 19929 .1 
963.6 20636 
979.5 20782 . 3 
981. 5 22062.2 
982.8 23750.9 

DuplicateEf fective 
968 . 2 19228.7 965.4 
967.4 19474 963.9 
963 . 8 20222 . 2 963.5 
963.9 20645 . 5 962.1 
981.3 20788. 1 979.3 
983 . 3 22098 982.2 
979 . 2 23783 979.2 

Manning ' s n values num= 5 
St a n val sta n val sta n val Sta n val sta n val 

* * * * * * * * * * * * ** 1<***** * *****************oft*********************** 1<1< * *************** 
15526.8 .025 17202.6 

Bank Sta: Left Right 
1820420704.98 

Ineffective Flow num= 
Sta L Sta R El ev 

15 526 .8 17707 . 8 984.8 
20782 . 3 23783 984 .8 

.037 18204 .037 

Lengths: Left Channe 1 

Permanent 
F 
F 

560 513 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

18681 

Right 
495 

.032 20782.3 

coeff cont r. 
.1 

.025 

Ex pan . 
. 3 

*******"'****'f<*** * ********'***********************'1<**** ***'k* ************************************* 
* E.G. El ev (ft) 977 . 14 * Element Left OB * Channel Right DB 
• vel Head (ft) 0.68 * Wt. n-val . 0.037 0.032 
• w.s . El ev (ft) 976.47 * Reach Len. (ft) 560 . 00 513 . 00 495.00 
• Crit w.s. (ft) 971.52 * Flow Area (sq ft) 859 . 98 *24480 . 33 
* E.G. s l ope (ft/ft) *0.000945 *Area (sq ft) • 3274 . 81 *24480.33 
• Q Total (cfs) *164000.00 * Fl ow (cfs) * 1532.00 *162468.00 
• Top wi dt h ( f t) * 4630.96 * To p width (ft) * 2133. 56 * 2497 . 40 

vel Total (ft/s) 6.47 * Avg . vel . (ft/s) 1. 78 6 . 64 
• Max chl Dpt h (ft) 14.37 * Hydr. Depth (ft) 1.73 9 . 80 
* conv. Total (cfs) *5333542 .0 * conv. (cfs) • 49822 . 9 *5283719.0 
• Length Wtd. ( ft) 514.20 * wetted Per . (ft) 496 . 32 * 2500.83 
• Min ch El (ft) 962.10 * s hear ( lb/ sq ft) 0.10 0 . 58 
• Alpha 1.04 • Stream Power (lb/ft s) 0.18 3 . 83 
• Frctn Los s (ft) 0.56 * Cum volume (acre-ft) • 4276.01 *12942.06 945 . 48 
* C & E LOSS (ft) 0.00 * Cum SA (acres) * 1207.33 * 1491.67 509 . 71 
************************************************** ********************************************* 

war ning: Divided f l ow computed for thi s cross-section. 
Note: Multip l e cri tical depths were found at this locati on. The critical depth with the l owest, val id, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
******************** ********************************* **** ****************************** *** ***** 
* E.G. El ev (ft) 977.46 * Element Left OB * Channel Right OB * 
• vel Head (ft) 0. 65 * \Yt. n-val . 0.037 0.032 
* w. s. El ev ( f t) 976.81 * Reach Len . ( ft ) 560.00 513 . 00 495.00 
* crit w.s. ( ft ) 971. 52 * Fl ow Area (sq ft ) 248 . 33 *25349.32 
* E.G. Slope (ft/ft ) *0 .000858 • Area (sq ft ) 248 . 33 *25349.32 
• Q Total (c f s) *164000 .00 * Flow (cfs) 360.60 *163639 . 40 

. 0~~ *~~~~ (ft) * 2676.39 • Top width ( ft ) 179.00 • 2497 . 39 
(ft/s) 6.41 * Avg. vel . ( ft /s) 1.45 6 . 46 

* Max ch l Dpth ( ft ) 14 . 71 * Hydr. Dept h ( f t) 1. 39 10.15 
* Conv. Total (cfs) *5599491. 0 * conv. (cfs) * 12312.0 *5587179.0 
• Length Wtd . ( f t) 513.05 • wetted Per. (ft) 181.03 • 2501.17 
* Min Ch El (ft) 962 . 10 • shear (1 b/sq ft) 0.07 0 . 54 
• Alpha 1.01 • Stream Power (1 b/ ft s) * 0 . 11 3 . 50 
* Frctn LOSS (ft) 0. 52 * cum volume (acre- ft) 304.55 *13452 . 04 30.85 
* C & E LOSS 0.00 * Cum SA (acres) 51.02 • 1493.77 5 . 87 (ft) 
****************** ********* ********************************* ************************ ****** ***** 

Note: Multipl e cri ti cal depths were found at this locat ion. The critical depth with the lowest , valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 203 . 48 

Right Chann el Bank s t a i on 
Station Elevati on Dat a 

sta Elev Sta 

RS: 203 . 48 

Interpolated 
num= 97 

Elev sta Elev sta Elev Sta El ev 
******************************************************************************** 

15578.8 977 . 1 15693.5 976.9 15717 . 9 977 15814.4 976.9 15880.9 978 . 5 
15900.7 978.2 15967.5 973 . 1 16013.9 973. 9 16068. 7 973. 5 16168. 1 973 . 8 
16324.7 974 164 19.6 974.1 16584 . 4 974.1 16657.7 974.3 16810.8 974 . 5 
16932.4 974 . 5 17066.5 974.6 17177.1 974.2 17201.7 974.2 17312.2 975.1 
17331.6 976 17341.7 975.7 17369.6 978.2 17434.9 970 . 7 17473.9 969 . 3 
17535.6 971. 3 17609.4 970.9 17714.8 972.8 17721.6 972.8 17841. 5 973 . 7 
17932.6 974 18016.7 972 . 4 18039 . 3 972. 1 18120.3 973. 5 18171. 8 968 

18184 969.1 1826 7. 5 973.4 1835 3.5 970.9 18380.1 969 . 8 18439 969.7 
18521.1 965 . 52 18538.6 965.3 18561.3 969.6 18571 . 7 970 18619.2 968.6 
18635 . 6 969 . 2 18675.5 973.1 18730.7 972.2 18817 . 1 970 . 9 18956 969.1 
18991. 1 970 . 6 190 35.5 973. 7 19082. 7 974. 1 19116 . 8 968.9 19177.6 972.2 
192 17.3 970 . 5 193 32 . 9 970 . 5 19399.6 962.9 19491 . 7 962.7 19584.5 965.1 
19624.3 962 . 2 19645 .8 962 . 3 19669. 3 965 19679.4 965.3 19794.5 %3.4 
19884.7 963 . 3 19987 . 2 964. 5 20013.9 964 . 4 20199.2 964 20220.6 964.7 
20227.4 967 .6 20231 . 3 963 . 9 20325.6 963 . 9 20342.5 963 . 9 20345.7 965.5 
20353.5 967 . 3 20358.6 964.3 20404 963 .2 20433. 1 965.2 20458.7 965 

20480 963 .1 20588 . 9 964. 7 20638.4 966 . 8 20725. 1 968.7 20785. 1 971. 2 
20856.76976 . 9083 20866.7 977 . 7 20886.7 979 . 4 20901. 8 978.6 20909.2 979 . 5 

20915.7 978. 5 2092 5. 9 979 . 4 20953.9 979 . 4 20960 . 7 978.7 20985.4 978.7 
20989.2 980.3 20999 981.2 

Manning ' s n va 1 ues num= 
sta n val sta n val Sta n val Sta n val sta n val 

********* **************************** ************************ ******************* 
15578.8 .025 17369.6 

Bank sta : Left Right 
17932.620856 . 76 

.037 17932.6 . 037 18619 . 2 

Lengths: Left Channel 
500 505.82 

Ri ght 
515 

. 032 20886. 7 . 025 

coeff contr . Expan . 
.1 . 3 
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• 

• 

• 

Inef fective Fl ow 
Sta L Sta R 

15578.8 17369.6 
20999 20999 

num= 
El ev 

981. 2 
981. 2 

Permanent 
F 
F 

CROSS SECTION OUTPUT Prof i l e #PF#1 

Dupl i cateEffective 

1t"k1t1t1t1t1t1t1t1t1t1t1t1t1t1t1t1t1t1t1t*****1t******1t1t1t1t1t1t************************************************* ***K1t1t1t 
• E.G. El ev ( f t) 976.58 • El ement Lef t OB • c ha nn e l • Ri ght OB • 
• vel Head ( f t) 0.67 • Wt. n-val . 0. 037 0 . 032 
• w.s . El ev (ft) 975.92 • Reach Len. ( f t) 500 . 00 505 .82 515.00 
• cri t w.s. (ft ) 972.02 • Fl ow Area (sq f t) • 2009.24 *23608 . 84 
• E.G . s l ope (ft/ft) *0.001248 • Area (sq f t) • 4384 . 68 *23608.84 
• Q Total (cfs) *164000 . 00 • Flow (cfs) • 6815.32 *157184.70 
• Top width (ft) • 4863 . 77 • Top wi dth ( f t ) • 1952 . 06 • 2911 . 72 

ve l Total (ft/s) 6.40 * Avg . vel . ( ft / s) 3 . 39 6 . 66 
• Max chl Dpth (ft ) 13 .72 • Hydr. Depth ( f t) 3. 70 8. 11 
• Conv. Total (cfs) *4642347 . 0 • conv. ( cfs) *192921 .2 *4449426.0 
• Length wtd. (ft) 505.61 * wetted Per. ( f t) 543 . 50 • 2918.40 
* Min Ch El (ft ) 962 . 20 * Shear (1 b/sq f t) 0 . 29 0 . 63 
* A 1 pha 1. 05 * St ream Power (1 b/ ft s) * 0 . 98 4. 20 
* Frctn Loss (ft) 0 . 65 *Cum Volume (acre-ft) * 4226.78 *12658.89 945. 48 
* C & E LOSS (ft) 0. 00 * Cum SA (acres) * 1181.07 * 1459.82 509.71 
***************************1t***********1t**************"'*************1t************************** 

warning: Divi ded f low computed for thi s cross-section. 
Note: Multi pl e cr i tical dept hs were found at t his locati on . The cr i tical depth wi t h the lowest, valid, 

wat er s urface was used . 

CROSS SECTION OUTPUT Pr ofi 1 e #PF#2 
1<1t1t1t1t1t*ir********************1t-k1t1t1t1t1t1t1t********************************************************** 
• E.G. El ev ( f t) 976.94 • El ement Left OB • channe l • Ri ght OB • 

vel Head ( f t) 0.69 • Wt . n-va l . 0.033 
w. s. Elev (ft) 976.25 *Reach Len. (ft ) 500 .00 505 . 82 515 . 00 

• crit w. s . (ft) 971.97 • Flow Area (sq ft) *24 567.80 
* E.G. s l ope (ft / ft) *0.001196 • Area (sq ft) *24567 . 80 
• Q Total (cfs) *164000.00 • Flow (cfs) *164000 . 00 
• Top width (ft) • 2911 .71 • Top wi dth (ft ) • 2911 . 71 

ve l Total (ft/s) 6.68 * Avg. vel . (ft/s) 6 . 68 
• Max chl opth ( f t) 14.05 • Hydr. Depth ( ft ) 8 . 44 
• Conv. Total (c f s) *4742364 . 0 • Conv. (cfs) *4742364 . 0 
* Length wtd . ( f t) 505.82 • wetted Per. ( f t) • 2920.97 
• Mi n ch El (ft ) 962 . 20 • shear (1 b/sq f t) 0 . 63 
• Al pha 1.00 * Stream Power ( l b/ f t s) * 4. 19 
• Frctn Loss (ft) 0 . 62 * Cum vol ume (ac r e -ft ) 302 . 96 *13158. 11 30.85 
* C & E LOSS (ft ) * 0 . 00 * Cum SA (acres) * 49 . 87 * 1461. 92 * 5.87 
*******************************************"'**************************************** *********"'* 

Not e: Multiple c r i ti cal dept hs were fo un d at thi s l ocati on . The c ri t i cal depth with t he l owes t , val id, 
wate r s urf ace was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 203.39 
stati on El evation Data 

sta El ev St a 

RS: 203 . 39 

num= 
Elev 

96 
Sta Elev sta El ev sta El ev 

*************'~<****************************************************************** 
15500 974 . 4 15548.5 978.1 15604.9 974.8 15609.8 975.3 15717.3 976 . 3 

15722.2 976 . 3 15836.5 975. 1 15864.7 976.6 15875.6 973 15888. 1 975.4 
15914.3 976 . 1 16076.8 976. 1 16271.9 976.2 16290.8 976 . 1 16376.9 976.2 
16390 . 2 976 . 2 16520 . 6 976 16549 . 4 977. 1 16694.9 973.2 16751.5 970.2 
16832 . 2 968.6 16901 973.2 17053.7 971. 4 17105.6 971.5 17120 974.9 
17136. 1 970.9 1714 7. 5 974.3 17212 975.5 17260.9 972.8 17296. 2 974.2 

17353 971. 2 17382.3 974 . 9 17417. 1 974 . 8 17453 . 9 976.4 175 19.2 968. 1 
17602.4 973 . 1 17694.4 971. 8 17733.8 970.7 17815. 5 973 17901. 2 972.3 
17947.7 972. 1 17970.8 973 18042 972.8 18114 969.5 18199.7 969. 1 
18207. 5 968.6 18224.3 964. 4 18259.9 963.8 18330 .5 967.6 184 18 . 7 967 . 4 
18507.8 969.8 18601. 7 972.8 18629. 1 974.7 18686.7 980 . 9 18738 974.3 
18773.9 975 . 9 18902 . 4 975 19023.2 970 . 3 19056.6 971.7 19105.2 965 . 4 
19218 . 1 968.3 19268 . 2 972 19346.8 971. 4 19370.8 969 .4 19397 . 9 965.7 
19418 . 4 960.4 19479.4 959.9 19491.4 962 19633 960 . 6 19736 . 1 965 
19770 . 9 965 . 7 19800 . 9 963.8 19816 . 1 965 . 5 19916.4 965 20010 . 4 963.8 
20159. 5 964.6 20260.9 963 .8 20303.7 964. 2 20 3 30 . 3 963.1 20346 964.4 
20389 . 8 962 . 9 20483.7 964 . 2 20485.1 964.9 20576 . 8 964 . 7 20682 . 1 965.3 
20789.2 969 . 4 20834 . 2 971.9 20922.2 969.5 20993 . 5 968.3 21038.8 975.6 
21082.9 975.6 21098.5 976.5 21138.2 977.4 21143.6 978.2 21153. 1 976 . 5 

21223 978.3 

Mann i ng•s n values num= 
~ n~ ~ n~ ~ n~ ~ n~ ~ n ~ 

************************************************************************** ***** * 
15500 .025 16832.2 .037 17970.8 .037 18601.7 .032 21038.8 .025 

Bank Sti~9 ~6:~ 2 1~;~~~ Lengths: Left c hannel Ri ght Coeff Con t r. Ex pan . 
500 505 500 . 1 . 3 

Inef fect i ve Fl ow num= 
Sta L St a R Elev Permanent 
15500 17519 . 2 980 . 9 F 

21223.3 21223 980.9 F 

CROSS SECTION OUTPUT Profil e #PF#1 
************************************************************************* **** ******** ********** 
* E.G. El ev (ft ) 
• vel Head ( ft ) 
• w.s . El ev (ft ) 
• crit w. s . (ft) 
• E. G. s l ope (ft / f t ) 
• Q Total (cf s) 
• Top width (ft) 

Ve l Total Cft / s) 
* Max ch 1 Dpth C ft ) 
• Conv. Total (cf s) 

975.93 
0 . 70 

975 . 23 
971.15 

*0. 001331 
*164000.00 
• 4207.76 

6.60 
15.33 

*4495896 . 0 

• El eme nt 
• wt. n-val. 
• Reac h Len . (ft) 
• Flow Area (sq f t) 
• Area (sq ft) 

• Flow (cfs) 
• Top wi dth C f t ) 
• Avg. vel . ( ft / s) 
• Hydr. Depth ( ft ) 

• conv. (c f s) 

Left OB * Chann e 1 * Ri ght DB * 
0 . 037 0.033 

500.00 505.00 500 . 00 
* 1495.78 *23366.65 
• 3866.15 *23366.65 

• 4867 . 25 *159132 . 80 
• 1350.37 • 2857 . 40 

3.25 6.81 
3. 31 8. 18 

*133430.7 *4362466 . 0 
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DuplicateEffecti ve 
• Lengt h wtd . (ft ) 504.81 wetted Per . (ft) • 451.83 * 286 1 .57 
• Minch El (ft) 959.90 *shear ( lb/sq ft) 0.28 0.68 
* Al pha 1 . 04 Stream Power ( l b/ft s) • 0.89 4.62 
* Frctn Loss (ft) 0 . 73 • Cum volume (acre-ft) • 4179.42 *12386 .15 945.48 
* c & E Loss (ft) 0. 00 * c um SA (acres) * 1162.11 * 1426. 33 509 . 71 
*********************************************************************************************** 

warning : Divided f l ow computed for thi s cross-secti on . 
warnin g: The cross-secti on end points had to be extended verticall y f or the comp uted water surface. 
Note: Mul tiple critical depths were fo un d at this l ocation . The criti cal depth with t he l owest, valid , 

water sur f ace was used . 

CROSS SECTION OUTPUT Profil e #P F#2 
*********************************************************************************************** 

E.G . El ev (ft) 976.32 Element Left OB Channel * Ri ght OB • 
*vel Head (ft) 0.69 • Wt. n-va l . 0.033 

w. s . El ev (ft) 975 . 62 • Reach Len. (ft) 500.00 505.00 500.00 
• crit w.s. ( ft ) 971. 10 • Fl ow Area (sq ft) *245 20.14 

E. G. s l ope ( ft / ft) *0 . 001254 • Area (sq ft) *24520.14 
• Q Total (cfs) *164000.00 • Fl ow (cfs) *164000 .00 
• Top wi dth ( f t) * 2930.05 * Top width (ft) * 29 30.05 

vel Total (ft/s) 6 . 69 * Avg . vel . (ft/s) 6.69 
*Max Chl Dpth ( f t) 15 . 72 * Hyd r . Depth (ft) 8.37 

co nv. Total (cfs) *463 1119 . 0 * Conv . (cfs) *463 1119.0 
* Length wtd . (ft) 505.00 *wetted Per. (ft) • 2937.30 
• Mi n Ch El (ft) 959.90 Shear ( lb/sq ft) 0.65 

Alpha 1.00 • Stream Power (lb/ft s) 4.37 
Frctn Loss (ft) 0 .69 Cum vo lume (acre-ft) 302 . 96 *12873.10 30.85 
C & E LOSS (ft) 0.01 Cum SA (acres) 49 . 87 * 1428 . 00 5.87 

*f<*****************************************************************************-!::*************** 

war ning: Di vi ded f l ow computed f or this cross-section. 
Note: Multiple critical dept hs were fou nd at thi s location . The critical de pth with the lowest, vali d , 

water surface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Descr i pt i on: 203.29 

RS : 203.29 

Rig ht Channel Bank Staion Interpolated 
Stat ion El evation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 
14306.7 975.2 14398 . 4 975.7 14462 .6 975.2 14487 977.9 14491.6 976 . 6 
14498 . 9 977.7 145 15.3 976.7 14528 974 14553 . 9 972.7 14670.7 972.7 
14687 . 5 972.7 14856.4 972.7 14867. 5 972.7 15002. 5 972. 7 15006.1 972 . 7 
15100 .1 972.9 15122. 5 975.2 15172.8 972 .4 15364 . 8 972 .7 15484. 5 974 
15649.2 973.6 15701.1 973.4 15710 975.9 15724 . 5 974.3 15776.8 976.4 
15815.8 974 15918.9 974.9 15999.4 974.9 16112 . 9 975.4 16114.8 975 . 5 
16293.6 975.5 16 301 975.5 16411.1 976 16465 . 5 976 16664. 1 976 
16733.3 975.8 16808 . 3 976.1 16968.8 976 . 1 17062.2 976. 1 17153 976 . 2 
17251.7 975.1 17286.9 974.6 17327 . 4 969 .3 17410.1 970 . 5 17467.7 974.5 
17469.8 973.6 17539 974.4 17590 968.4 17649.5 97 1. 4 17775.2 971. 1 
17888.5 970.4 17987.9 968.4 18065 . 6 972. 5 18117.7 969 . 6 18146.3 971. 6 
18204. 1 968. 8 1824 7. 3 971.6 18266 . 5 967.8 18378.2 963 . 9 18464 968.2 
18535.2 966 .5 18593.9 967.2 18627.7 974.8 18719.2 971 . 5 18838 . 7 974.7 

18920 973.9 18947.9 969 . 3 19046 . 6 972.7 19166.7 97 1. 8 19269 971. 6 
19295. 1 965 .4 1932 5. 9 960 . 7 19447.7 960.9 19552.4 961. 6 19655.6 961.1 
19756.7 962.1 19849.6 963 . 4 19945 . 3 963 20028 965 . 9 20124.9 965.7 

20226 965.2 20297.8 963.6 20378 . 8 964.4 20396.1 961.9 20494.8 962.8 
20586 966.7 20676.2 969 . 1 20796 . 8 969 20894.8 969.2 20935.1 968 . 4 

20981.6 969.2 21027 . 6 966.62 1082.58975 . 7482 21088.3 976 . 7 21155 977 .1 
21257. 1 975.6 2129 5 976 . 3 

Manning ' s n val ues num= 
sta n val s t a n val Sta n val Sta n val sta n val 

******************************************************************************** 
14306.7 . 025 16968 . 8 . 037 18065 . 6 .037 18535 . 2 .032 21088.3 . 025 

Bank s t a : Left Right Lengths: Left ch an nel Ri ght coeff co ntr. Expan. 
18065.621082. 58 620 535 420 . 1 . 3 

Ineffective Fl ow num= 
Sta L Sta R El ev Permanen t 

14306.7 17590 977 . 9 F 
21088.3 21295 977 . 9 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
*********************************************************************************************** 
• E.G. Elev ( f t) 975.20 • El ement Left OB • channe l • Rig ht OB 
• ve l Head ( ft ) 0.73 wt . n-val . 0 . 037 0.033 

w.s . Elev ( ft ) 974.46 • Reac h Len. ( ft ) 620.00 535.00 420.00 
Crit w.s. ( ft ) 970.77 • Fl ow Area (sq ft ) • 1911.74 *22390 . 42 
E.G. s lope ( ft /ft) *0 . 001572 * Area (sq ft) * 4404.29 *22390.42 

• Q Total (cfs) *164000.00 • Flow (cf s) * 7692.92 *156307 . 10 
* Top wi dth (ft) • 4967 . 77 • Top width (ft) * 2002 . 07 * 2965.71 

ve l Total ( ft /s) 6 . 75 • Avg . vel . (ft/s) 4.02 6.98 
* Max Ch l Dpth ( ft ) 13 . 76 * Hydr. Depth (ft) 4.02 7.55 
* conv. Tot a l (c f s) *4 136567.0 • conv. (cfs) *194038 . 3 *3 942529.0 
* Le ngth Wtd . ( ft ) 540.60 *Wetted Per . (ft ) * 475 . 81 * 2970.14 * 
• Min ch El ( ft ) 960.70 * s hear ( l b/sq ft) 0 . 39 0 . 74 

Al ph a 1. 04 * s tream Power (l b/ft s) * 1. 59 5.16 
* Frctn Loss (ft) 0.91 • Cum volume (acre-ft) • 4131.96 *12120.92 945.48 
* C & E LOSS (ft) 0. 01 * Cum SA (acres) * 1142.87 * 1392 . 57 509.71 
*********************************************************************************************** 

war ning: Di vi ded f l ow computed for this cross-sect ion . 
Note: Mu l t i pl e cri t i cal depths we re foun d a t this l ocation. The critical dept h wi th the l owest, valid , 

water surface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
***************************************************************************************1<******* 
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• 

• 

• 

DuplicateEffective 
*E.G . Elev (ft) 975 . 63 * Element * Left OB * Channel * Right OB * 
• vel Head (ft) 0 . 75 • Wt . n-val. 0.033 
• w.s. Elev (ft) 974.88 • Reach Len. (ft) 620.00 535.00 420.00 
• crit w.s. (ft) 970 . 71 • Flow Area ( sq ft) *23633.34 
*E.G. Slope ( ft / ft) *0 . 001478 *Area (sq ft) *23633.34 

Q Total (cfs) *164000.00 • Flow (cfs) *164000.00 
• Top width (ft) • 3009 . 26 • Top width ( ft) • 3009 . 26 

vel Total (ft/s) 6.94 * Avg. vel. ( ft /s) 6.94 
* Max Ch l Dpth (ft) 14.18 * Hydr. Depth (ft) 7.85 
• Conv . Total (cfs) *4265774.0 • conv. (cfs) *4265774. 0 
• Length Wtd . (ft) 535.03 • wetted Per. (ft) • 3016. 54 
• Min ch El (ft) 960.70 • shear (l b/sq ft) 0. 72 
*Alpha 1.00 *Stream Power (lb/ ft s) • 5.02 

Frctn Loss (ft) 0.88 • cum Volume (acre-ft) 302.96 *12593 . 97 30.85 
* C & E LOSS (ft) * 0.00 *Cum SA (ac res) 49.87 * 1393 . 58 5 . 87 
*********************************************************************""**************** ********* 
Note: Multiple critical depths were found at this l ocation. The critical depth with the lowes t, valid, 

water surface was used . 

CROSS SECTION 

RIVER: 
REACH: RS: 203.19 

INPUT 
Description: 203 . 19 

Right Channel Bank Staion Interpol a ted 
station Elevation Data num= 97 

s t a El ev sta Elev sta El ev sta El ev sta Elev 
*******-k********************************************************1t*************** 
16639.2 974.6 16696 . 5 974.6 16879.5 976. 3 16960 . 6 
16987.1 975.2 16999 . 5 976 . 6 17045.2 975.2 17145 . 4 
17306.9 974 17389 .7 974.5 17513.2 972.9 17539 
17650.2 971 17690 . 3 968.3 17762 . 5 967 . 5 17781.9 
17893 .5 967 . 8 17945 . 6 971.7 18023 . 5 971. 3 18058.7 
18139. 8 972 .1 18185.8 967 . 2 18251.5 970.8 18282.1 
18384 .4 969 18406 . 2 969 . 7 18445 . 9 965 . 2 18495 . 1 
18558.4 964 . 718605 .8 963 . 2 18623 . 9 961.2 18659 
18712.2 964.5 18734.5 964 . 5 18797.4 970 18848 . 7 
18983.1 969.7 19009.9 968 . 7 19025 967.1 19031 
19095.4 970.3 19159 970. 9 19191. 3 967.9 19256 
19346.5 959 19442 . 2 956 . 7 19471.8 962 . 7 19542 . 3 
19644.6 963 .4 19721.9 962.3 19788.7 962 . 7 19870 
19971.9 966. 8 20041. 3 966 20111.2 965. 3 20142. 5 
20336.2 963.2 20384 . 6 963 . 4 20398.2 962.6 20462.1 
20570.6 966.9 20635 . 2 96 7 . 1 20669. 2 965.5 20696.2 
20795.4 967.4 20825.2 966 . 9 20848.9 967.5 20865.3 
20928.5 970 . 1 20952 . 6 973 . 820965 . 39974.9827 20981.8 

21013 
21344.5 

Manning's 
sta 

16639.2 
21013 

977.9 21075 .8 
975.8 21380 

n values 
n val sta 

.025 17762.5 

.025 

975 . 9 21096.9 975.8 21174.9 
975 . 6 

num= 6 
n val Sta n val Sta 

.043 18282. 1 . 043 18734 . 5 

Bank Sta: Left Right Lengths: Left Channel Right 
485 18282. 120965 .39 535 520 

Ineffective Flow num= 1 
Sta L Sta R El ev Permanent 

16639.2 17587 978 F 

CROSS SECTION OUTPUT Profile #PF#1 

976.7 16982.2 
975 17180 . 8 

972.7 17596.6 
968 . 4 17812 . 7 
964 . 6 18099.2 
971.9 18338.2 
966.4 18521 
961.4 18701.5 
968 . 9 18911. 7 
968 . 2 19080 . 8 
967.2 19294.3 

963 19643.7 
964.6 19925.6 
963.8 20233.9 
962.2 20541.1 
966 . 5 20752.9 
966.7 20898.7 
976.5 20999 
976.1 21273.9 

n val sta 

.037 20981.8 

Coeff Contr. 
.1 

976. 1 
974.8 
969.7 
966.2 
971.6 
971.3 

969 
965.4 
969.9 
968.8 
960 . 1 
963.4 
962.6 
963 . 3 
965.2 
964 . 7 
966.8 
975.6 
975.8 

n val 

.025 

Ex pan. 
.3 

*********************************'~:************************************************************* 
* E.G . El ev (ft) 974.28 * Element Left OB * channel * Ri ght OB * 
• vel Head (ft) 0 . 69 * Wt. n-val. 0.036 0 . 038 
* w.s. El ev (ft) 973 . 59 * Reach Len . (ft) 535.00 520.00 485 . 00 
* crit w.s. (ft) 970.04 • Flow Area (sq ft ) • 3019.47 *22027.15 
* E. G. Slope (ft / ft) *0.001787 * Area (sq ft) • 3161.07 *2202 7. 15 
• Q Tot a l (cfs) *164000.00 • Flow (cfs) *13926 . 43 *150073.60 . ~~~ ~~~~~ (ft) . 3491.38 • Top width (ft) 822.24 • 2669.14 

(ft/s) 6 . 55 • Avg. vel. (ft / s ) 4.61 6 .81 
* MaX Chl Dpth (ft) 16 .89 • Hydr. Depth (ft) 4. 34 8. 25 

conv . Total (cfs ) *3879641. 0 • conv. (cfs) *32 9448 . 5 *35 50193.0 
• Length Wtd . ( ft ) 521.19 • wetted Per . (ft) 697.10 • 2673 . 29 
* Min Ch El (ft ) 956.70 • shear (l b/sq ft) 0 . 48 0 . 92 
• Alpha 1.03 • Stream Powe r (l b/ft s) . 2. 23 6 . 26 
* Frctn LOSS (ft) 1.01 * cum volume (acre-ft) • 4078. 12 *11848 .15 945 . 48 
* C & E LOSS (ft) 0 . 01 • cum SA (acres) • 1122.77 • 1357.97 509 . 71 
*********************************************************************************************** 
warning: The energy loss was greater than 1.0 ft (0. 3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Multi pl e critical depths were found at this location. The criti cal depth with the lowest, valid, 

water surface was used . 

CROSS SECTION OUTPUT Profi l e #PF#2 
*********************************************************************************************** 
* E.G . El ev (ft) 974 . 74 * Element Left OB * Channel * Right OB * 
• vel Head (ft ) 0. 79 • Wt. n-val. 0.043 0 . 038 
• w. s. Elev (ft) 973 . 95 * Reach Len. (ft) 535 . 00 520.00 485 . 00 
* crit w.s. (ft) 970.04 • Flow Area (sq ft) 48.25 *22993.21 
• E.G . s l ope (ft/ ft) *0.001849 • Area (sq ft) 48.25 *22993. 21 
• Q Total (cfs) *164000 .00 • Flow (cfs) 118.21 *163881 . 80 
* TO~ Width (ft) • 2689.14 • Top width (ft) 20.00 • 2669.14 

ve Total (ft/s) 7 . 12 • Avg . Vel . (ft/ s) 2.45 . 7.13 
• Max ch l Dpth ( ft) 17 . 25 • Hydr. Depth (ft) 2.4 1 8.61 
• conv. Total (cfs) *3814345 . 0 • conv . (cfs) 2749.4 *3811596. 0 
• Length Wtd. (ft) 520 .0 3 • Wetted Per. (ft) 22.78 • 2673.65 
• Min ch El (ft) 956.70 • shear (l b/sq ft) 0 . 24 0. 99 
• Alpha 1.00 • Stream Power ( lb/ ft s) • 0 . 60 7.07 
* Frctn LOSS (ft ) 1.04 cum volume (acre-ft) 302 . 61 *12307.64 30.85 
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DuplicateEffective 
* C & E LOSS (ft) 0 . 02 *Cum SA (acres) * 49 . 73 * 1358.71 5 . 87 
************* ******** *************************** ******** ***** **** ***** ** ************* ********* * 

wa rnin g : The energy loss was greater th an 1.0 ft (0 . 3 m) . between the current and previous cross 
section. This may indicate the need for additi onal cross sections . 

Note: Mu ltipl e critical depths were found at this l ocati on. The critical depth with the l owest, 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 203.09 

RS : 203.09 

Right channel Bank staion Interpol a ted 
Station Elevation Data num= 97 

Sta El ev Sta El ev St a El ev Sta El ev St a El ev 
******************* ** * ***********************************-t::*************1r******** 

16077 . 3 972.6 16108.8 973.2 16114. 5 973.9 16141.2 974 . 9 1614 7 976.1 
16177 . 1 975 . 5 16186.3 974 . 5 16217.9 974.3 16296.3 973.5 16396.3 973.6 
16495 . 1 973.6 16619.4 973.4 16649 . 6 973.4 16802.2 973.6 16847.8 974.3 
16927.3 974.4 16967.8 974 .4 17063.1 975 . 3 17138.5 975.2 17150.2 974 .9 
17158.9 972.7 17171 . 5 974 1717 5 . 5 975.3 17183.4 974.2 17268 973. 7 

17382 973.8 17583 . 9 974.5 17588 . 1 974 . 4 17656 . 3 973 17724 . 5 971.9 
17787.2 966 17835 968 . 2 17878 . 2 968 . 6 17889.9 967.6 17960.8 969 
18034 . 5 970 . 7 18151.5 966.1 18178. 5 966 . 8 18202. 2 966.1 18277.6 970 
18313.5 969.4 18321.1 969.7 18364.1 965.2 18437 969.5 18507 971 . 4 
18541. 2 970 . 5 18605.3 962.2 18681.6 963 18770 . 4 960.8 18814 .5 971 
18875.7 969 18992.4 969.2 19035.2 968 . 4 19104 . 8 968.6 19136.4 968 
19190.2 961.9 19211.5 961.8 19247.1 964 19266.9 960.3 19282 . 4 958.7 
19461.8 959.9 19573.5 959 . 6 19585.9 960.2 19653 . 1 960 . 1 19682. 3 962.4 
19752.6 963. 1 19757 963 .1 19865. 5 961.3 19934.1 962.2 2000 5.1 964 . 6 
20113.7 965 . 7 20184 . 3 965 . 7 20264 .8 966 20287.7 966.2 20364 .7 966 . 6 
20397 .2 966 . 4 20469 . 2 966 . 1 20498.9 964.4 20517.6 961.6 205 46 . 5 960.5 
20610.5 960.6 20636 . 9 964.4 20681. 6 965.4 20709.6 964.4 2074 2 .1 962.1 
20765 . 3 962 . 2 20780 963 . 2 20812.8 959.6 20837.9 961.320914.82973 .8939 
20917.3 974 . 3 20926.9 975.4 20942 .8 974 .2 20972.4 973.4 21023 . 3 975.3 
21111.6 973 . 6 21171 974.1 

Manning ' s n values num= 
Sta n val Sta n val 

5 
Sta n va l Sta n val Sta n val 

16077 . 3 . 025 17588 . 1 

Bank Sta : Left Rig ht 
1850720914 . 82 

I neffect i ve Flow num= 
Sta L Sta R Elev 

16077.3 17583.9 976 . 1 
20917 . 3 21171 976.1 

.043 18507 .043 18814.5 

Lengths : Left Channel Right 
500 

Permanent 
F 
F 

520 518 

CROSS SECTION OUTPUT Profile #PF# l 

.037 20917.3 

Coeff Contr . 
. 1 

. 025 

Ex pan . 
. 3 

******************** ***************************** ********* ************************************* 
* E.G. El ev (ft) 973.25 * Element Left OB • channel * Right OB * 
• vel Head (ft) 0.83 * Wt . n-val . 0 . 043 0 . 038 
* w.s . El ev (ft) 972 . 42 * Reach Len . (ft) 520 . 00 518.00 500.00 
* Crit w.s . (ft) 969.19 • Fl ow Area (sq ft ) • 3133.13 *20204 .47 
* E. G. Slope (ft/ ft) *0. 002112 * Area ( sq ft) • 3133 .13 *20204 . 47 
• Q Tota l (c f s) *164000 . 00 • Flow (cfs) *12200 . 67 *151799 . 30 

* ~~~ *~~~~ (ft) . 3213.89 * Top width ( ft) 815.04 * 2398.85 
( ft / s) 7.03 • Avg. vel. (ft/ s) 3.89 7. 51 

* Max Chl Dpth ( ft) 13.72 • Hydr. Depth (ft) 3.84 8.42 
• Conv. Total ( cfs) *3568365 . 0 * Conv. (cfs) *265466.2 *3302899.0 
* Length wtd . ( ft) 518 . 12 * \1/etted Per . (ft) 816 . 06 • 2403.51 
* Min Ch E 1 ( ft) 958 . 70 • shear (1 b/ sq ft) 0.51 1.11 

Al pha 1.08 * Stream Power ( lb/ ft s) . 1. 97 8.33 
* Frctn LOSS (ft) 0 . 99 * cum volume (acre-ft) • 4039.47 *11596. 08 945 . 48 

C & E LOSS (ft) 0.02 * Cum SA (acres) • 1112.72 * 1327.72 509 . 71 
*************** ************************************** *** *************************************** 

warning: 

Note: 

The energy l oss was greater th an 1.0 ft (0 . 3 m). between the current and previous cros s 
section. Thi s may indicate the need for addi t ion a 1 cross sections . 
Multiple cri tical depths were found at this l ocat i on. The c r iti cal depth wi th the l owest, 
water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
• E. G. Elev (ft) 973.69 * Element Left OB * Channel * Right OB * 
• vel Head (ft) 0 . 94 • \~t. n-val. 0.043 0.038 
• w. s. Elev (ft) 972 . 75 • Reach Len. (ft) 520.00 518.00 500.00 
• Crit w.s . (ft) 968 . 97 • Flow Area (sq ft) 185 . 01 *20978.55 
• E.G. slope (ft/ ft) *0.002162 • Area (sq ft) 185.01 *20978 . 55 
• Q Total (cfs) *164000.00 • Flow (cfs) 516 . 86 *163483 .10 
• Top width (ft) * 2475 . 85 • Top wi dth (ft) 77.00 • 2398.85 

vel Total (ft/ s) 7 . 75 • Avg . vel. ( ft / s) 2.79 7 . 79 
* Max ch l Dpth (ft) 14.05 * Hydr. Depth ( ft ) 2. 40 8. 75 
• conv . Total (cfs) *3526911 .0 • conv. (cfs) • 11115 . 5 *3515796.0 
• Length wtd. ( ft ) 518.00 * Wetted Per. ( ft ) 80.70 * 2403.84 
• Min Ch El (ft) 958.70 • s hear (1 b/sq ft) 0. 31 1.18 
• Alpha 1.01 • stream Power ( lb/ ft s) • 0 . 86 9 . 18 
• Frctn Loss (ft) 0.98 • cum volume (acre-ft) 301.18 *12045.18 30.85 
* C & E LOSS (ft) 0.04 * Cum SA (acres) 49 . 13 * 1328.46 5.87 
************** ********************* ** ** *************************** ***** ** ********************** 

warning: 

Note: 

The energy loss was greate r than 1.0 ft (0.3 m). between the current and previous cross 
sect i on. Th i s may indicate the need for additional cross sections . 
Mult ipl e cri ti cal depths were found at this location . The criti cal depth with the lowest, 
water surf ace was used . 

CROSS SECTION 

RIVER: 1 
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valid, 

valid, 

valid, 



• 

• 

• 

Dupl i cateEffective 
REACH: 1 RS: 202.99 

INPUT 
Description : 202 . 99 
station Elevation Data num= 96 

sta El ev Sta El ev sta El ev sta El ev sta El ev 
*****************'**************************************"************************* 

17058 . 5 973.2 17114 . 3 973.5 17267.7 973.8 17289 973 . 9 17305 . 6 974.4 
17316.7 973 . 3 17329. 5 974 . 7 17397.2 973.4 17508.3 973 . 5 17530 . 6 972.5 
17571.7 973 . 2 17646.3 973.1 17659.9 972.5 17696.1 969.8 17713 . 5 970 
17723.9 969. 1 17781.1 967.5 17850 . 9 965.7 17864 .6 967.2 17879.9 968 

17893 968.2 17922 965.3 17941 964 17984.7 968 . 4 18035.6 970 
18091.7 969.9 18126 . 6 969.7 18186 . 5 969.9 18238 .3 970 18288.7 964.3 
18293. 1 963.9 18346 . 5 968.2 18360 . 3 967.9 18420.8 969.3 18469.4 969 . 3 
18497.6 968 . 2 18580.4 968.7 18586 . 2 968 . 9 18608.3 967. 1 18619.4 964.4 
18650 .8 965 18666.5 962 . 2 18686.7 961.6 18748 . 1 962.5 18789.2 962.8 

18875 962 . 8 18906.3 963 . 4 18945.7 961. 5 18988 . 8 963.5 19005.4 963.6 
19058 964.4 19119.4 964 . 2 19128.8 964 . 3 19182 965.3 19208.5 964.3 

19269.4 961. 7 19318.8 960 . 3 19334.7 959 . 8 19391. 3 959 . 8 19415.3 959.6 
19435.9 960 19527 .6 959 . 5 19609.2 959 . 5 19725.7 959 . 2 19759.9 960.9 
19828.4 961.4 19945.2 960 . 7 19948 960 . 7 20028 . 5 959 . 3 20090 960.7 
20131 . 7 963. 1 20172.8 964 . 1 20227 . 9 965.4 20241.1 965 . 3 20304 965 
20364.7 965.9 20422 . 1 964 . 9 20460 . 6 964.9 20528.6 963 .3 20552.5 959.7 
20558.2 959.8 20619.9 962.6 20665 . 6 962 20682.4 960 . 6 20692.5 959.3 
20713. 5 960.1 20748.9 960 20773 .8 959.3 20789 960 . 3 20808 960.6 
20818. 5 963.8 20841.7 963.9 20894. 5 963. 1 20926.9 970 . 2 20960.7 976.4 

20976 975.9 

Man ni ng ' s n Val ues num= 
s t a n val sta n val Sta n val sta n val Sta n val 

******************************************************************************** 
17058. 5 .025 17646.3 .043 18469.4 .043 19058 .037 20926.9 .043 

Bank sta: Left Ri ght Lengths: Left chann e l Right Coeff contr. Expan . 
18469 . 4 20926.9 480 456 424 .1 . 3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

17058.5 17646 . 3 976 F 

CROSS SECTION OUTPUT Profile #PF#1 
******************************************************************************************'f<**** 
* E.G. El ev (ft) 972. 24 Element Left DB * channe 1 * Ri ght DB * 
*vel Head (ft) 0.75 wt. n-val . 0.043 0 . 038 0.043 
• w. s . El ev (ft ) 971 . 50 * Reac h Le n . ( ft ) 480.00 456.00 424 . 00 
* crit w.s . (ft ) 967 . 56 * Flow Area (sq ft ) * 2580 . 34 *22030.56 4.58 
* E. G. s lope (ft/ft) *0.001726 *Area (sq ft) * 2580.34 *22030 . 56 4.58 
* Q Total (cfs) *164000.00 * Flow (cfs) 8104 .63 *155890.50 4 . 86 
*Top width (ft) * 3260 . 60 *Top width (ft ) 796.04 * 2457 .50 7.06 * 

vel Total ( ft / s) 6 . 66 * Avg. ve l . (ft/s) 3 . 14 7.08 1.06 
* Max chl Dpth (ft) 12.30 * Hydr . Depth (ft) 3.24 8.96 0 .65 
* conv. Tot a l (cfs) *3947903.0 * co nv . (c fs) *195099.2 *3752686 . 0 117.1 
• Len gth wtd. ( f t) 457 . 42 *wetted Per . ( ft ) 797.26 * 2460.41 * 7.18 
*Minch El (ft) 959.20 * shear ( l b/sq ft) 0 .3 5 0 . 96 0.07 
*Alpha 1.08 *stream Powe r ( lb/ f t s) * 1.10 6.83 0.07 
* Frctn Loss (ft ) 0 . 68 * cum vo lume (ac re-ft ) 4005.36 *11344.96 945.46 
* c & E Loss (ft) 0.04 *cum SA (ac res) * 1103.10 * 1298 .84 509.67 
*********************************************************************************************** 

Note: Multipl e critical depths were found at this l ocat ion . The critical depth with the l owest, valid, 
water surf ace was used. 

CROSS SECTION OUTPUT Profile #P F#2 
*********************************************************************************************** 
* E.G. Elev (ft) 972.66 * Element Left OB * Channel * Right DB * 
*vel Head (ft) 0.79 * Wt . n-Val . 0.038 
* w.s. Elev (ft) 971.87 • Reach Len. (ft) 480.00 456 . 00 424.00 

Crit W.S. (ft) 967.53 • Flow Area ( sq ft) *22949 . 27 
* E.G . s lope ( ft / ft ) *0 .001673 * Area (sq ft) *22949.27 

Q Tot al (cfs) *164000.00 * Flow (cfs) *164000.00 
* Top width ( ft ) * 2457.50 *Top width (ft ) * 2457.50 * 

vel Total (ft/s) 7. 1 5 * Avg . vel . ( ft /s) 7. 15 
* Max Chl Dpth (ft) 12.67 * Hydr . Depth (ft) 9. 34 
* conv. Total (cfs) *4009597.0 * conv. (cfs) *4009 597.0 
* Length wtd. (ft) 456.00 *wetted Per . (ft) * 2464 . 65 
*Min c h El (ft ) 959.20 *shear ( lb/sq ft) 0 . 97 
*Al pha 1.00 *Stream Power ( lb/ ft s) 6.95 
* Frctn Loss (ft) 0 .67 * cum volume (acre-ft) 300.08 *11784.00 30.85 
* C & E LOSS ( ft ) 0 . 04 * Cum SA (acres) 48.67 * 1299.58 5.87 
*********************************************************************************************** 

Note : Multiple critical depths we re found at this location. The c riti cal depth with the l owest , vali d, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 202 .9 

RS: 202.9 

Right channel Bank s t a ion Inte rpolated 
St ati on Elevation Data num= 97 

sta El ev sta El ev sta El ev Sta El ev Sta El ev 
******************************************************************************** 

16149.3 972.1 16219 972.6 16381.4 973.3 16446. 1 973.3 16495 . 7 974.5 
16526.4 971.9 165 79 .2 972 .6 16 597 . 9 974 . 5 16618 973.6 16631.4 972 .3 
16699. 5 972.9 16755 974. 1 16804 971. 3 16823.8 973.1 16887. 1 972.5 
16957.5 972. 2 16968 . 8 972.6 17046.9 971.4 17089.7 971.9 17151.8 972 
17172 . 3 972.1 17235.7 971.8 17304 . 6 971.3 17369.1 970.9 17440.5 971.3 
17504.7 971 175 72 .9 970.6 17644 970 17676.2 972 . 2 17699.3 970.6 
17772. 5 968. 5 17815 965 . 7 17875 . 4 965.2 17896.7 963.8 17966.8 965.8 
18000.2 967.5 18046 .2 967 18087.7 964.4 18148.3 968 . 4 18203.5 967.3 
182 58 . 7 965 18308.6 967.1 18383 966.5 18433.6 966.6 18455 .6 968.2 
18517. 5 967.7 18563 962.4 18611 .6 961.8 18646 958 . 2 18714 961.6 
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18808.1 
19121.2 
193 78.2 
19722.9 
20145.5 
20460 . 7 
20624.3 
20858 .2 

21011 
21066 .1 

961.6 18872.7 
965.8 19211 . 2 
959 . 7 19431.8 
960.9 19833 . 6 
959 . 8 20206.7 
961.4 20488 . 5 
960.6 20694.4 
961.1 20861. 7 
973.7 21025.1 
978.5 21080 

961.1 18917 
964 .4 19215.4 
961.6 19460. 5 

959 1990 3.1 
960.4 20250.7 
963 . 8 20502.9 

959 20754.9 
962 . 3 20936.5 
975 . 7 21027.9 
974.2 

963.4 18971. 7 
966 19303.3 

960. 1 19592.2 
959.519944.9 
959 . 4 20318.7 

964 20545 
958.5 20806.5 
969.5 20988.5 
980.1 21042.4 

DuplicateEffective 
963 . 8 19054.2 965 . 2 
961.5 19368.9 960 . 3 
957 . 9 19666.6 958.3 

961 20063 . 7 959 . 6 
958.5 20412.7 962 .7 
960 .1 20596 959.7 
956 . 5 20831 . 6 957.9 
971 . 9 20993 . 5 972.3 

977 21052.5 978.4 

Manning's n values num= 5 
sta n val Sta n val sta n val sta n val Sta n va l 

******* * ** ""********* * ** * * * * ****** ** * * ** ****** *** * * * * * *** ** * * *********** * ** * * * * * * 
16149 . 3 .025 17815 . 043 18455.6 . 043 18872.7 .037 21011 . 043 

Bank Sta : Left Right Lengths: Left channel Right coeff contr. Expan . 
18455.6 20993.5 575 538 460 .1 . 3 

I neffecti ve Fl ow num= 1 
Sta L Sta R El ev Permanent 

16149.3 17500 980.1 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*********************************************************************************************** 
* E.G. El ev ( ft ) 971. 52 Element Left OB * Channel * Right OB * 
* vel Head ( ft) 0.60 * Wt. n-val. 0 . 041 0.038 
* w.s. El ev (ft) 970.92 * Reac h Len. (ft) 575 . 00 538.00 460.00 
* Crit w.s. (ft) 966. 33 • Flow Area (sq ft) • 3303.01 *2398 5.46 
• E. G. slope (ft/ft) *0.001285 • Area (sq ft) • 3303 . 09 *2 3985.46 
• Q Total (c f s) *164000 . 00 * Flow (cfs) *11302. 34 *152697. 70 

* 0~~ *~~~~ ( ft) * 3419 . 52 • Top width ( ft) 907.81 • 2511.71 
( ft /s) 6.01 • Avg . ve l. ( ft /s) 3. 42 6.37 

* Max Chl Dpth (ft) 14.42 • Hydr . Depth (ft) 3. 67 9.55 
• Conv. Total (c f s) *4574160.0 • Conv. (cfs) *315236 . 0 *42 58924 . 0 
• Length wtd. ( ft ) 540.74 • wetted Per . (ft) . 901.08 * 25 14.33 
* Min Ch El ( ft ) 956. 50 * s hear (1 b/sq ft) 0. 29 0. 77 
* Alpha 1.07 • Stream Power (1 b/ ft s) . 1.01 4.87 
* Frctn LOSS (ft) 0.66 • cum volume (acre-ft) * 3972.95 *11104 . 10 945.44 
* C & E LO SS (ft) 0.02 • cum SA (acres) • 1093.71 • 1272.83 509.63 
**********************************1<******1:************1<****1::*********************************** 

warn ing : Di vided flow computed for thi s cross-section. 
Note: Multiple critical depths were f ou nd at this location . The criti cal depth with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
• E.G. Elev ( ft) 971.95 * Element Left OB • channel • Right OB * 
* ve l Head ( ft) 0. 67 • \vt . n-val. 0.038 
• w.s. Elev ( ft) 971.28 • Reac h Len. (ft) 575.00 538.00 460 . 00 
• Crit w.s . (ft) 966.26 • Flow Area (sq ft) *24881.66 
• E.G. slope (ft/ft) *0.001315 • Area (sq ft ) *24881.66 
* Q Total (cfs) *164000.00 • Flow (cfs) *164000.00 
*Top width (ft) * 2511.71 • Top width (ft) * 2511.71 * 

ve l Total (ft/s) 6.59 • AVg. vel. (ft/s) 6.59 
* Max ch l Dpth (ft) 14.78 • Hydr. Depth (ft) 9.91 
* conv. Total (cfs) *4523109.0 • Conv. (c f s) *4 523109.0 
• Length wtd. (ft) 538.00 • \vetted Per. ( ft) • 2517 . 77 
• Mi n ch El ( ft ) 956. 50 • shear (1 b/sq ft) 0 . 81 
• Alpha 1.00 • Stream Powe r ( lb/ ft s) • 5 . 35 
• Frctn Loss (ft) 0.68 • cum volume (acre-ft) 300.08 *115 33 . 64 30.85 
* C & E LOSS (ft) 0.02 *Cum SA (acres) 48 . 67 * 1273.57 5.87 
*************** ******************************************************************************** 

Note: Mu l tiple critical depths were found at this location. The critical depth with the lowes t, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

I NPUT 
Description : 202.8 

RS: 202.8 

Right Channel Bank Staion Interpolated 
Stat ion Elevation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
*********************************:********************************************** 

16524 .8 970.3 16 556.4 971.5 16586.6 971.3 16591.4 972.2 16622.9 972 . 3 
16660.4 974. 1 16671 . 5 973.8 16699.8 970.7 16750 971.8 16768.2 970.7 

16810 971.7 16908 . 3 970.6 16968.5 970.2 16997 .3 973.4 17058.9 971.8 
17081 970 . 9 17148.9 971 17188 . 6 970.2 17279.5 971 . 1 17348.6 971 
17423 970 . 4 17488.6 969 . 6 17496 . 3 969.7 175 56.3 970.2 17607.5 969.3 

17662.7 971.7 17678 . 2 969.4 17755.1 968.2 17771. 4 968 . 3 17836.1 965 . 5 
17897 .9 964.9 17974 . 2 962 . 8 18017.4 962.7 18037.3 963 . 4 18039.7 964 
18135.1 964.3 18137.8 964 . 2 18205 963.3 18273.4 965.1 18313.6 965.5 
18348.1 967.5 18390.8 968 . 8 18406.9 966.2 18434.5 959.9 18478 958.9 
18492.5 956.4 18526 . 7 958 . 4 18618 960.3 18696.7 962.9 18716.3 963.1 
18761.6 962.1 18858 . 8 963 . 6 18897. 8 963.7 18966 . 5 960.9 18996 . 3 959 . 9 
19072 .2 959 . 5 19083 959.6 19151.4 960.5 19243.7 960.1 1933 3 . 5 960. 5 
19396 . 1 960.6 19435.5 960.4 19525.6 959.5 19621.8 960 . 4 19685.6 961.9 
19750 . 9 962 .5 19813.5 963.5 19828.2 963.6 19893 .3 963 . 5 19985.3 961 . 5 
20027.7 961 20127 .3 961. 5 20220.9 962 20261.5 962.8 20325.2 962 . 5 
20339.8 963.1 20397.5 960.8 20461 959.3 20525.1 958.4 20576.6 957 .1 
20634.6 957.7 20682.6 958.4 20759.8 957.1 20823.5 956.8 20855.2 957.6 
20859 . 5 958 .4 20873 957.9 20906.1 958 . 3 20955 . 4 956.8 20983 . 8 959.2 
20987.6 962 . 6 21013.7 97121014.96971.6307 21019 . 3 973.8 21057.4 987.6 
21082.8 986 21093 986.3 

Manning's n values num= 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

* * * * * * *** * * * * * * * * * *** *** * ** * * * * ********* * * ** ***************** ************** * * * ** 
16524.8 . 02 5 17771.4 .043 18390.8 .043 19243 . 7 .037 21019.3 . 043 
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• 

Bank Sta: Left Right Lengths: Left Channel 
18390 . 821014.96 600 555.5 

Ineffective Fl ow num= 1 
Sta L Sta R El ev Permanent 

16524 .8 17279 .5 987.6 F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
450 

Dupli cateEffective 
Coeff Contr . Expan . 

.1 . 3 

********************************************************************* ****'k'k*************** ***** 
• E. G. Elev (ft) 970.84 • El ement Left OB • Channel • Right OB • 
• vel Head (ft) 0 . 52 • wt. n-val. 0.042 0 . 039 
• w.s. Elev (ft) 970 . 32 • Reach Len. (ft) 600.00 555.50 450.00 
• crit w.s. (ft) 965.61 • Flow Area (sq ft) * 3650 . 87 *25399.50 
• E.G. slope (ft/ft) *0.001157 • Area (sq ft) * 3652 . 99 *25399.50 
• Q Total (cfs) *164000 . 00 * Flow (cfs) *13003 .14 *150996.90 
• Top width (ft) • 3577 . 40 *Top width (ft) 956 . 63 • 2620.78 

vel Total ( ft / s) 5.65 * Avg. vel. (ft/s) 3.56 5.94 
* Max Chl Dpth (ft) 13 . 92 * Hydr . Depth (ft) 3.97 9.69 
* Conv . Total (cfs) *4820928.0 * Conv. (cfs) *382239.1 *4438689.0 
* Length wtd. (ft) 558.84 *\vetted Per. (ft) 920.28 * 2625.07 
* Minch El (ft) 956.40 • s hear (lb/sq ft) 0.29 0.70 
* Al pha 1. 05 • stream Power (l b/ ft s) * 1. 02 4 . 16 
* Frctn Loss ( ft) 0 . 71 • Cum volume (acre-ft) * 3927.04 *10799.13 945 . 44 
* c & E Loss ( ft) 0.01 • cum SA (acres) * 1081.41 * 1241.14 509.63 
********************************"*#*********************************************** ** ************ 
warning : Divided flow computed for this cross-section. 
warning: The cross-section end points had to be extended verticall y f or the computed water surface. 
Note: Multipl e critical depths were found at this l ocation. The critical depth with the lowest, valid, 

water surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
*******"'*************************************************************************************** 
* E.G. Elev (ft) 971.25 * Element Left OB * Channel • Right OB * 
* vel Head (ft) 0 . 61 * Wt. n-val. 0.039 
• W.S. Elev (ft) 970.64 * Reach Len. (ft) 600.00 555.50 450.00 
* Crit W.S. (ft) 965.52 * Flow Area (sq ft) *26258.33 
• E.G. slope (ft/ ft) *0.001223 *Area (sq ft) *26258.33 
• Q Tot al (cfs) *164000.00 • Flow (cfs) *164000 . 00 

Top width (ft) • 2620.78 • Top width ( ft) * 2620.78 
vel Total (ft/ s) 6.25 • Avg . vel. ( ft/s) 6.25 

* Max Chl Dpth (ft) 14.24 * Hydr. Depth (ft) 10 . 02 
• conv . Total (cfs) *4688712.0 * conv. (cfs) *4688712 . 0 
• Length wtd . (ft) 555.50 *Wetted Per. (ft) • 2627.25 
• Minch El (ft) 956.40 * shear (lb/sq ft) 0.76 
• Alpha 1 .00 * stream Power ( l b/ft s) * 4.77 
* Frctn Loss (ft) 0.75 * cum volume (acre-ft) 300.08 *11217.83 30.85 
* c & E Loss (ft) * 0.01 • cum SA (acres) • 48.67 * 1241.88 5 . 87 
***********************************************************************RR********************** 

Note: Multiple cri tical dept hs were found at this l ocat ion . The critical depth wit h the lowes t, valid, 
water s urface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 202.69 

RS: 202.69 

Right channel Bank Staion Interpolated 
Station El evation Data num= 97 

Sta El ev Sta El ev Sta Elev sta Elev Sta El ev 
*********************1:**************************1<******************************* 
17011.6 967.7 17023 . 5 967 . 7 17027. 5 969.7 17103.8 970 . 9 17146.9 971. 1 
17176.2 972 . 4 17191.8 969 . 4 17194.6 968.5 17229 967.1 17294.2 968.5 
17355.9 968 . 4 17445 . 9 967 17473.9 966 . 6 17539 968 . 1 17612.5 967.1 
17670.9 967 . 5 17744 . 3 967 . 8 17814.2 967.3 17864 971 17864.9 969.3 

17868 967 . 6 17892.1 965.9 17941.9 963.7 18000 . 1 961.6 18034.8 963.6 
18086.5 962.2 18149.2 965.2 18155.1 964.6 18181.7 966.5 18238.5 967.5 
18278 . 8 966.4 18296.3 967 18357.8 968 . 5 18371.8 972.9 18377.8 973.6 
18394.4 971. 5 18484.4 971 18522.7 971.5 18539.1 964.7 18552.9 960.1 
18644.5 957.3 18707 953 . 7 18734. 1 956.4 18813.8 956 18848.2 955. 5 
18893 . 1 956.3 18953 954.8 19004.8 9 57. 3 19084. 1 957.6 19157.7 958.3 
19178.7 958 . 5 19240.7 959.5 19322.9 960 . 8 19365.9 962. 7 19411.4 962 . 6 
19474.6 962 . 5 19548 . 6 961. 5 19628. 5 961.4 19720 . 2 962 . 7 19779 . 3 961 
19788.6 961.1 19848 . 4 962 19949 .8 964.6 20005.6 961.1 20016. 8 961. 1 
20083 . 2 961 20101.5 960.8 20164 . 7 959.6 20249.5 962.2 20340.4 963 
20436 . 6 963.5 20463.4 963.4 20522 .8 963.7 20592.1 963.4 20658 . 5 962.2 
20698.9 961.2 20768.7 958.6 20856 . 6 958 . 8 20890 . 1 958.6 21023 . 8 956.8 
21070.8 960.8 21077 . 4 967.1 21081.8970.8403 21085.4 973.9 21098 980.8 
21103.6 981.6 21111 .1 978.1 21139.5 981.1 21166.7 979.8 21198 . 8 976.9 
21211.8 978.5 21216 . 7 978.5 21220.2 977.8 21223.7 977.9 21225 . 4 978.5 
21238.2 975.1 21274 973 . 3 

Manning's n Values num= 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

********************************* ***************** ****************************** 
17011.6 . 025 17868 .043 18377 .8 . 043 19084 . 1 . 037 21103 .6 . 043 

Bank sta: Left Right Lengths: Left channel Rig ht Coeff Contr. Expan. 
18377.8 21081.8 585 566.1 510 . 1 . 3 

I neffective Flow num= 
Sta L Sta R Elev Permanent 

17011.6 17176 . 2 981.6 F 
21274.4 21274 981.6 F 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************************** 
* E.G. El ev (ft) 
• vel Head (ft) 
• w.s. El ev (ft) 
• crit w. s. (ft) 
* E.G. Slope (ft/ft) 
• Q Tota 1 (cfs) 

970 . 12 
0.61 

969. 50 
965.26 

*0.001416 
*164000 . 00 

* Element 
* wt. n-val. 
• Reach Len. (ft) 
* Flow Area (sq ft) 
• Area (sq ft) 

• Flow (cfs) 

Left OB * channel • Ri ght OB • 
0.037 0.039 

585.00 566.10 510.00 
* 3370.61 *23641.28 
* 3395.31 •23641.28 

*11595.49 *152404.50 
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DuplicateEffective 
* Tvoe p WT

0
idt ta hl (Cfftt)/s) * 3716 . 99 *Top wi dth (ft) * 1164.28 • 2552 . 71 

l 6.07 * Avg. ve l . (ft/s) * 3.44 6.45 
Max Chl Dpth (ft) 15 . 80 * Hydr. Depth (ft) 2. 93 9. 26 

* conv. Tota l (c f s) *4357701.0 * Conv. (cfs) *308107.7 *4049594.0 
* Len gth wtd. (ft) 567.45 *wetted Per. (ft ) * 1150.25 * 2558 . 76 
* Min ch El (ft) 953 . 70 * shear ( l b/sq ft) 0. 26 0 . 82 
*Alpha 1.07 Stream Power (lb/ ft s) * 0.89 5.27 

Frctn Loss (ft) 0.88 cum volume (acre-ft) 3878 . 50 *10486.43 945 . 44 
* C & E LOSS (ft) 0.01 * Cum SA (acres) * 1066 . 80 * 1208 . 15 509.63 
***********f<******************************************f<**************************************** 
war ning: Divided f l ow computed for this cross-section. 
War ning: The cross-section e nd points had to be ext e nded verticall y for the computed water surf ace. 
Note : Multipl e critica l dept hs were found at this l ocati on. The criti cal depth with the l owest, vali d, 

water surf ace was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
************************************************************** **************************** ***** 

E.G. Elev ( f t) 970 . 49 Element Left DB * Chan ne l * Rig ht DB 
*vel Head (ft) 0.70 * Wt . n-val. 0.039 

w. S. El ev ( f t) 969 . 79 * Reac h Len . Cft) 585.00 566.10 510 . 00 
* crit w.s. (ft) 965.27 * Flow Area (sq ft) *24379 .5 9 

E.G. s lope (ft/ft) *0 .001483 *Area (sq ft) *24379 . 59 
* Q Total (cfs) *164000.00 * Flow (cfs) *164000.00 
* Top widt h (ft) * 2553.41 * Top Width (ft) * 2553 . 41 

vel Total (ft/s) 6.73 * Avg. vel . (ft/s) 6 . 73 
* Max ch l Dpth (ft) 16 .09 * Hydr. Depth (ft) 9 . 55 
* conv. Total (cfs) *4258962. 0 * conv. (cfs) *4258962. 0 
* Length Wtd . (ft) 566. 10 * wetted Per. (ft) * 2559.81 
*Minch El (ft ) 953.70 *shear ( lb/sq ft) 0.88 
*Alpha 1.00 *Stream Power ( lb/ ft s) * 5.93 
* Frctn Loss (ft) 0.93 *cum vo lume (acre-ft) 300.08 *10894.95 30.85 

c & E Loss (ft) 0.01 *cum SA (acres) 48.67 * 1208.88 5.87 
*********************************************************************************************** 

Note: Multipl e crit i cal depths were found at t hi s l ocation . The critical depth wi th the l owest, valid, 
water s urface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 202.59 

RS : 202.59 

Rig ht Channel Bank St a ion I nterpol ated 
Station Elevation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
*******i:***************************f<******************************************** 

17002.6 972 .3 17024 . 4 972.3 17044. 5 970.3 170 59.2 968 17094 . 8 969.6 
17174.4 971.6 17206.5 971. 5 17240 970.3 17269.6 966 . 5 17294.8 968.3 
17332.9 969 . 6 17346.3 969 17365.3 965.5 17382.1 965.5 17399.6 966.6 
17456.2 967 . 4 17523.1 966 . 7 17531.4 966. 1 17557.2 966 17651. 6 966.7 
17719.5 967 .2 17792.8 966.6 17824. 5 966 17874.3 968.6 17886.2 967.6 
17905 .4 963 .2 17965.1 963 . 4 18022.2 961. 6 18100. 5 965.1 18174.1 965.7 
18210.5 964 . 5 18233. 1 965.7 18298.3 968.6 18346.1 966.9 18416. 7 969.6 
18505 .8 969 .5 18556.9 967.5 18622.3 970 18641.7 970 18695.8 961.6 
18704.2 959 .5 18757.3 962 18789.4 959.6 18857.2 957.4 18891.5 955.7 

18960 953 . 7 18984.2 957 . 3 19041.9 957.5 19094.7 960 .1 19217.7 959.4 
19264 . 1 960 . 3 19322.3 963.2 19396.6 964.3 19407 .1 96 1. 9 19425.6 960 

19426 960 .9 19488 . 2 960 . 7 19564.4 961. 7 19640 .1 96 1. 8 19698.4 962.2 
19757.8 961.8 19850.5 959.2 19935.3 960 . 1 19956.2 961 19994. 3 961.1 
20000.8 960 . 6 20005.1 959 . 6 20026.1 957 . 7 20112. 1 958.6 20156 . 3 960 . 2 
202 18.5 960 . 8 20291.8 962 . 8 20371 . 5 961.1 20441.9 962 20501.9 959.5 
20592 . 8 959 . 1 20699 957.2 20711 957 20803 .1 957 20825 . 8 957. 1 
20901 . 9 957.5 20941 958.6 20978 . 1 956 . 7 21025 956 . 8 21152 .1 957.5 

21195.09969.8993 21199 . 6 971.2 21234 . 1 969.1 21236 . 8 970.4 21264.7 967.7 
21299 . 7 971 . 3 21305 . 5 967 . 6 21325.7 957 . 4 21362 . 7 958 . 8 21403.9 974 
21429 . 1 977 21478 977 . 8 

Manni ng's n values num= 
~ n ~ ~ n~ ~ n~ ~ n~ ~ n ~ 

******** * * * * ***** ** * * ********* * * * * * * * * * * * * * * * ********** * ***** * * *********** * * * * * * 
17002 . 6 .025 18022.2 

Bank St a : Left Right 
18416.721195 . 09 

I neffecti ve Flow num= 
Sta L Sta R Elev 

17002.6 17332 . 9 977.8 
21200 21478 977.8 

.043 18416.7 .043 192 17.7 

Le ngths : Left channel 

Permanent 
F 
F 

400 561.2 
Ri ght 

640 

CROSS SECTION OUTPUT Profile #PF#1 

. 037 21403.9 

coeff contr. 
. 1 

. 043 

Expan . 
. 3 

*********************************************************************************************** 
* E.G. El ev ( ft ) 969 . 23 * Element Left OB * channel Right DB * 
* vel Head ( ft ) 0.68 * Wt . n-val. 0 . 030 0.038 

w. s . Elev ( ft ) 968.55 * Reach Len. (ft) 400.00 561.20 640 .00 
* Crit w.s. ( ft ) 964.73 • Flow Area (sq ft ) • 2690 . 62 *225 10 . 76 
• E. G. s lope ( ft / ft) *0.001710 * Area (sq ft ) 2741.01 *22 510 . 76 645.31 
• Q Total (cfs) *164000.00 • Flow (cfs) *11762 . 68 *1522 37 . 30 . 
. 0~ ~ ~~~~~ ( ft ) . 3795.64 • Top width ( ft ) • 1100.09 * 2593.47 102 .09 

(ft/s) 6. 51 * Avg. vel . (ft/s) 4.37 6.76 
Max chl Dpth ( ft ) 14.85 • Hydr. Depth ( ft ) 2 . 60 8.68 
conv. Tot a l (c f s) *3966361. 0 • con v. (cf s) *284481. 9 *3681879.0 

• Length Wtd . ( ft) 549 . 75 • we tted Per. (ft) 1037. 30 * 2598. 01 
* Min Ch El (ft ) 95 3 . 70 s hear ( l b/sq ft) 0 . 28 0.92 
• Alpha 1. 03 • stream Power ( lb/ ft s) . 1.21 6 . 25 

Frctn LO SS (ft) 0.91 cum volume (acre-ft ) • 3837.29 *10186. 54 941.66 
0.01 * cum SA (acres) • 10 51.60 • 1174.71 509.04 C & E LO SS (ft) 

*********************************************************************************************** 

warning : Di vided flow computed for this c ross-section . 
Note: Multiple critical depths were found at thi s l ocation. The critical dept h with the lowes t, vali d, 

wate r surface was used . 
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oupli cateEffect i ve 

CROSS SECTION OUTPUT Profil e #PF#2 

* E. G. El ev (ft) 969 . 56 * El ement Left OB * Cha nn e l * Right OB * 
* vel Head (ft) 0.78 * Wt . n-val . 0.038 
• w.s. El ev (ft) 968.77 • Reach Len. (ft) 400.00 561. 20 640.00 
* Crit w.s. ( f t) 964.70 * Flow Area (sq ft ) *23099 . 83 
* E.G. slope (ft/ ft) *0.001832 • Area (sq ft) *23099 . 83 
* Q Total (cfs) *164000 . 00 * Fl ow (cfs) *164000.00 
* Top wi dth (ft) * 2606 . 65 • Top wi dth (ft) * 2606.65 

vel Total (ft/ s) 7.10 * Avg. vel . (ft/ s) 7 . 10 
• Max chl opth (ft) 15.07 • Hydr. oepth ( f t) 8 . 86 
• Co nv . Total (c f s ) *3831880 . 0 • Conv . ( c f s) *383 1880 . 0 
* Length wtd. (ft) 561 . 08 * wetted Pe r . ( f t) * 2611.44 
* Mi n ch El (ft ) 953.70 • shear ( l b/ sq ft) 1. 01 
• Alpha 1. 00 • stream Power ( lb/ f t s) • 7 .18 
* Frctn Loss (ft) 1. 02 • Cum vol ume (ac r e- ft) 300 . 08 *10586 . 43 30.85 

:*~*~* ;* ;~~~*~r~~*************2 *22**:*;~~* ;!*~~~ ~ ;~~*************!~* ~r* *:* ;;r;*~;******* ; *~r*** 
Divi ded f l ow computed for thi s c ro s s -sec t i on. wa r ni ng : 

Wa rning : The ene r gy l os s wa s great er t han 1. 0 ft (0 . 3 m). betwee n t he cu rren t and previ ou s c ross 
secti on . Thi s may indi cate t he need f o r add i t i ona l cross sections. 

Note: Multi pl e critical depths were fou nd at t his locati on . The cr i t i cal dept h with the lowes t, 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
De scri ption: 202. 48 

RS : 202 . 48 

Ri ght Channel Bank Stai on I nterpol ated 
Station El evati on Data num= 97 

Sta El ev Sta El ev Sta 

17009 . 6 967 . 6 17022 . 6 967 . 5 17087 . 4 
17147.3 972 17156.9 971. 8 17158 . 2 
17247.5 968.9 17346 . 9 969. 1 17398.9 
17510 . 1 966 . 5 17588 . 4 966.2 17656.6 
17818.3 961.3 17890 963 . 8 17903.9 
17990.2 960. 1 18038.4 959 . 4 18049.4 
18202.9 966.1 18268.8 964 . 1 18281.9 
185 18.9 965 . 4 18575.8 971. 2 18611 . 2 
18741. 6 959.3 18784 . 7 961. 7 18862 . 1 
19074.6 956 . 5 19142 . 6 957 . 5 19190 . 4 
19319.9 962 . 4 19391. 1 961. 2 19413 .8 
19643 . 4 959 19750 959 . 8 19755 

20015 957 . 1 20042 . 9 956 . 5 20093.3 
20238. 1 957.7 20350 . 9 956 . 9 20382. 1 
20582. 5 957.3 20605 956.3 20635.4 
20761.4 962 . 7 2079 1. 3 965 . 4 208 55 .9 
210 37.1 963 . 2 21067 962.7 21100 . 7 
21274.2 959.72 1307 . 36 968.958 21309.3 
21411 . 6 965 . 6 21424 . 5 960.8 21433.2 

21532 978.5 21590 . 9 977 . 9 

Manning ' s n values num= 4 
Sta n val Sta n val Sta 

El ev s t a El ev s t a 

968 . 9 17103. 6 970 . 4 17112 . 7 
972 . 3 17178 . 9 971 17194.4 
969.9 17439 . 3 968 . 6 17487.9 

965 17699 . 5 965 . 1 17766.7 
964 . 7 17928 . 8 961. 3 17945 . 4 
960 . 1 18123 963 . 9 18190 . 8 
963.4 18373.9 966 . 8 18446 . 2 
970 . 9 18639 . 1 969 . 5 18713 

959 18930 . 8 954 . 4 19044 . 5 
959. 1 19212 . 4 958 . 4 19300.6 
960 . 8 19449 . 5 958 . 2 19532.2 
959.8 19836 . 5 958 .7 19940 . 1 
957 . 6 20148 959.8 20169.8 
955 . 8 20443.3 956.5 20518.7 
956.3 20720 . 3 959 . 3 20738.9 
962.6 20874.6 962 20962.4 
957. 5 21141. 9 956 . 9 21226 . 2 
969.5 21365.5 967 . 8 21385.7 
956.4 21477 . 4 957 . 2 21505.2 

n va l Sta n val 
* * * * * * * * * * * * * * * * * * * * * -!: * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

1700 9 . 6 . 043 18575 .8 . 043 19074 . 6 .037 21532 . 043 

Bank s t a : Le f t Ri ght Lengths: Left channe l Ri ght coeff contr . 
18575 . 821307 . 36 700 576. 2 385 .1 

I neffecti ve Fl ow num= 
St a L St a R El ev Permanent 

17009 . 6 17398 . 9 978.5 F 
21309. 3 21590 . 9 978.5 F 

CROSS SECTION OUTPUT Profi l e #PF#l 

El ev 

969.9 
968 

968.6 
963 . 2 
959 . 8 
965 . 8 
967 . 8 
961. 6 
952.5 
961. 8 
958 . 9 
961. 4 
958.7 
957. 1 
959. 4 
963.2 
9 55 . 6 
965.3 

969 

Ex pan . 
. 3 

* E. G. El ev (ft ) 968 . 30 * El ement Le f t OB * Chann e l * Ri ght OB * 
* vel Head (ft ) 0 . 65 * Wt . n-va l . 0 . 043 0.038 
* w. s . El ev (ft ) 967 . 66 • Reach Len. (ft) 700.00 576.20 385.00 
* crit w. s . (ft) 963 . 72 • Fl ow Area (sq f t ) * 3546 . 47 *22956 . 75 
* E.G . s l ope ( ft / ft ) *0 . 001617 *Area (sq ft) * 3548.41 *22956 . 75 
• Q Total (cf s) *164000.00 • Fl ow (c f s) *11539 . 59 *152460.40 

824.39 

* Top width (ft ) * 3830.22 *Top widt h ( ft ) • 1048 . 52 * 2646.34 
ve l Tot a l ( ft /s) 6 . 19 * Avg. vel . (ft / s) 3.25 6.64 

* Max Chl Dpth (ft ) 15 . 16 * Hydr. Depth ( ft) 3.45 8 . 67 
• Conv . Tot a l (cfs) *4078760 . 0 * Conv. (cfs) *286995 . 3 *379 1765.0 

13 5. 36 

• Len gth Wt d. (ft ) 585 . 03 * Wetted Pe r . (ft) * 1029 . 25 * 2650 . 03 
• Min c h El ( ft ) 952 . 50 * s hear ( lb/ sq ft ) 0 . 35 0.87 
• Al pha 1.09 * Stream Power (lb/ ft s) • 1.13 5.81 
* Frctn Loss ( f t) 0 . 91 * Cum Volume (acre - ft) • 3808.41 * 9893.65 930.86 

:* ~*~*;*;~~~*sr;2 *************2*2~**:*;~~* ;:* s~~~;~2*********:*;21 ;* r~**:* ;;!2*~~* * ***;2r*~ ;*** 
warnin g : Di vi ded fl ow computed f or thi s c r oss - secti on . 

valid , 

warnin g : The c ross-secti on e nd poin ts had t o be ex t ended verti call y f or the computed water s u r f ace. 
Note : Multipl e cri t i cal depths were fo un d at thi s l ocati on . The criti cal dept h wi t h t he l owest, valid , 

wat er surf ace was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
* ************ * * * * * ******* * ************** * * * *********** ** ****-~<* * ************************ * * * **** * 
* E. G. El ev ( ft ) 968 . 54 * El ement Lef t OB * Chann e l * Ri ght OB * 
• vel Head ( ft ) 0 . 77 * Wt . n-val. 0.043 0.038 
* w. s. El ev ( ft ) 967 . 77 * Reach Len . (ft ) 700 . 00 576 . 20 385.00 
* crit w. s . ( ft ) 963 . 79 * Fl ow Ar ea (sq f t ) 163 . 17 *23252.06 
* E.G. s lope ( ft / f t ) *0 . 001789 * Area (sq ft) 163 . 17 *23 252 .06 
* Q Tot al (cf s) *164000 . 00 • Fl ow (cfs ) 236 . 09 *163763. 90 
* TO~ Wi dth (ft ) * 28 26 . 14 * Top wi dt h ( f t) 178.75 * 2647 . 39 

ve Tot a l ( ft / s) 7.00 * Avg. ve l . ( ft / s) 1. 45 7.04 
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DuplicateEffecti ve 
• Max chl Dpth ( ft ) 15 . 27 • Hydr . Depth (ft) • 0 . 91 • 8 . 78 
* conv . Total (c f s) *3877911.0 • Conv. (cfs ) 5582.5 *3872328.0 
• Length Wtd. ( ft ) • 576.90 • wetted Per . ( ft ) 180 . 40 • 2651.19 
• Mi n ch El ( f t) 952. 50 • s hear (1 b/sq ft ) 0 . 10 0 . 98 
• Alpha 1.01 * Stream Power ( lb/ ft s) • 0 . 15 6.90 
• Frctn Loss ( ft) 1. 00 • Cum volume (ac re- ft ) 299.3 3 *10287. 85 30. 85 
* C & E LOSS ( ft) 0.02 ° Cum SA (acres) 47. 85 * 1141.51 5. 87 
************************ * *************** * *****1t**************** * ********** * ********* * *****1l** 1:: * 

Divided flow computed for thi s cross - section . warn ing: 
warning: The energy loss was greater than 1.0 ft (0 . 3 m). between the current a nd previous cross 

section . Thi s may indicate the need for additional cross s ections. 
Note: Multip l e criti ca l depths we r e found at this l ocation. The critical depth wi th the lowe s t, 

water surface was used . 

CROSS SECTION 

RI VER: 1 
REACH: 1 

INPUT 
Description: 202 . 37 

RS: 202. 37 

Ri ght Channel sank Staion Interpol ated 
St a tion El evation Dat a num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
***** ********** * * **** * * * * * * * * * * 'k****** ********** * * * * * ** * * * * ** *** ** * * * * * ** * ** * * * * 

17046.5 966 17144.2 966 . 4 17159 . 7 966.4 17174.6 968.6 17199 . 8 968 . 8 
17234.1 972 . 8 17240.1 970 . 8 17243 . 5 970 .9 17244 . 9 973. 1 17262.2 972 
17288 . 2 966. 3 17339.4 966 . 6 17390.7 968 . 1 17480.2 967. 1 17572 . 6 967 .5 
17609 . 6 965.2 17687. 4 964 . 4 17729 964 .2 17762.4 96 2 .8 17818.6 964. 2 
17908 . 4 962 . 3 17967 . 5 961.6 18000 . 2 964 18038 . 7 964 . 1 18072.2 959 . 7 
18099.8 957 . 9 18104 . 7 958.4 1815 1. 6 958 . 4 18194.7 959 . 1 18243 . 6 962 . 8 
18315.7 961.8 18394 . 4 965.8 184 12.7 966 . 2 18470.8 964. 2 18481. 7 964 . 7 
18501.3 969. 1 18508. 1 970 18598.8 969.5 18602 . 7 969.6 18648 . 3 963.8 
18679.8 963.2 18704 957.9 18743.6 960.5 18769.5 961. 1 18842 . 5 955. 2 
18917.4 955.9 18993.6 955.2 19026 . 1 956.5 19078.6 954 . 6 19116.4 956 . 7 
19134.5 956.6 19275 . 2 955.9 19317. 5 959.5 19392.9 961. 2 19411.7 961.2 
19457 . 9 95 7 .5 19505 . 5 956 . 4 19577.4 956 .1 19580 . 5 956.2 19670.2 956 . 8 
19746.9 961. 5 19839.2 958.9 19936 . 5 957 . 1 20045 9 56. 9 20086. 7 957. 3 
20169 . 3 956.2 20237 . 2 955 . 3 20328 . 5 958 20334 .1 957 . 4 20399 . 8 957 
20463 . 4 959 . 2 20513 . 6 962 20602 . 6 959 . 9 20704 . 3 960.7 20742 . 9 961 
20844.4 960.5 20908.1 960.2 20950. 1 961. 7 21049.7 960.9 2105 4 .1 960.9 
21135 .1 960 . 3 21179.1 960.2 21212 . 7 956.8 21338.5 957. 1 21366 . 3 957.1 
21382.6 961.2 21402. 5 967.3 21411 . 9 966.7 2143 1. 9 963.9 21452.4 962 . 7 

21480 964.4 21496.8 956 21544. 1 956.62 1581. 78968.0081 21601.9 974 .1 
21642 . 4 975 21693 974.4 

Manning's n values num= 
sta n va l Sta n val Sta n val Sta n val sta n val 

17046.5 .025 17390.7 . 043 18508 . 1 . 043 18743.6 . 037 21601.9 .043 

s ank Sta: Left Ri gh t Lengths: Left c han nel Ri~~6 coeff Contr. Expan. 
18508 . 121581.78 430 400 . 7 .1 . 3 

I neffective Flow num= 1 
Sta L Sta R El ev Permanent 

17046.5 17390.7 975 F 

CROSS SECTION OUTPUT Profi l e #PF#l 
****************** ************* ************* *****************1<**********"'*************'********* 
* E.G. El ev (ft) 967 . 38 * Element Left OS * channel * Ri ght OS * 
• ve l Head (ft) 0. 58 * Wt. n-val. 0.043 0 . 037 
* w.s. El ev (ft) 966.79 * Reach Len . (ft) 430.00 400.70 360.00 
• Crit w.s . (ft) 962.77 • Flow Area ( s q ft) • 3570 . 38 *24155 . 44 
* E.G . s l ope (ft/ f t ) *0 . 001487 • Area ( s q ft) • 3653 . 85 *24155. 44 
• Q Total (cfs ) *164000 . 00 • Flow ( cf s) *11849. 87 *152150.10 . ~~~ ~~~~~ (ft) • 4026.46 • Top width (ft ) • 1083 . 03 * 2943.43 

( ft /s) 5. 92 • Avg . ve l . (ft/ s) 3 . 32 6. 30 
• Max ch l Dpth ( ft) 12 . 19 • Hyd r . Depth ( ft ) 3 . 94 8.21 
* conv. Tota l (cfs) *4253334.0 • co nv . (cfs) *307326. 0 *3946008 . 0 
• Length Wtd. ( ft) 401.97 * Wetted Per . (ft) 908.19 • 2950.76 
• Min ch El ( ft) 95 4 .60 • shear ( l b/ sq ft ) 0 . 36 0 . 76 
• Alpha 1.07 • Stream Power (lb/ ft s ) . 1. 21 4 . 79 
* Frctn LO SS (ft) 0.43 * Cum Volume (acre-ft) • 3750.54 9582.06 927.22 
* C & E LO SS (ft) 0 . 06 • cum SA (acres) • 1024 . 61 • 1103.99 506.69 
***** *********** ****** ***** ** ************ ********************************************* *** ****** 
wa r ning: Di vided f l ow computed for this cross- s ection. 

valid, 

warning: The cross-section end points had to be extended verticall y for the computed water s urface. 
Note: Multi ple critical depths were found a t thi s l ocation. The criti ca l depth with the l owest, val i d, 

water surface was used . 

CROSS SECTION OUTPUT Profil e #PF#2 
**************************** ******** ************* ************ *************1:********** ********** 
* E.G . El ev (ft) 967.52 * Element Left OB * Channel * Right OS * 
* vel Head (ft) 0. 69 * Wt . n-val . 0.043 0 . 037 
1< w. s . El ev (ft) 966. 82 * Reach Len. (ft) 430 . 00 400.70 360 . 00 
* crit w. s . (ft) 963 . 06 • Flow Area (sq ft ) 598 . 51 *24244.56 
• E. G. s lope (ft/f t) *0.001673 • Area (sq ft) 598 . 51 *24244.56 
• Q Total (c f s) *164000 . 00 • Flow (cfs) • 1619.72 *162380. 30 
* TO~ Width (ft) . 3165 . 40 • Top width ( ft ) 221.16 • 2944.24 

ve Tot a l (ft/ s) 6 . 60 • Avg. vel. ( ft / s) 2. 71 6. 70 
* Max Ch 1 Dpth ( ft ) 12 . 22 • Hydr. Depth ( ft ) 2. 71 8.23 
* Conv . Total (c f s) *4009107.0 • conv . (c f s ) . 39595 .2 *3969512 .0 
• Len gth Wtd . ( ft ) 400 .84 • wet ted Per. (ft ) 225 . 94 * 2951.60 
* Min Ch El ( ft ) 954 . 60 • Shear ( l b/sq ft ) 0. 28 0 .86 
• Alpha 1.02 • s t ream Power ( l b/ ft s) . 0. 75 5. 75 
* Frctn LOSS (ft) 0 . 45 * cum Volume (ac re-ft ) 293.21 • 9973 .71 30.85 
° C & E LOSS (ft) 0.09 • Cum SA (acres) 44 . 64 * 1104 . 53 5. 87 
**************** ****** ** ** **** ********************** *********** ** ********** ******************** 

warn ing: Di vi ded flow computed for thi s cross -section . 
warning: The conveyance r atio (upstream conveyance divi ded by downstream conveyance) i s 1 ess than 

0.7 or greate r than 1 . 4 . This may indi cate the need for addit ional cross s ecti ons. 
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• 

• 

Dupl icateEffecti ve 
Note: Multiple critical depths we r e found at this l ocation. The cr i tical depth with the lowe s t , valid , 

water surface was used . 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 202.29 
station Elevation Data 

Sta Elev sta 

RS: 202 . 29 

num= 
Elev 

96 
sta Elev sta Elev Sta Elev 

************'**** * *********'~>:************************* ** * * ****** ****************** 
17300 969 . 4 17300.2 969 . 4 17310. 5 971.8 17342.5 971.5 17346 . 7 971.3 

17352.1 970.9 17359.3 970 . 4 17377 . 2 970 . 217388 . 5 970.1 17410.3 969 . 8 
17443 . 6 969.4 17469.5 969 . 2 17494 . 3 969 17512.1 968.3 17537.2 968 . 2 
17551.3 968.6 17580.1 968.2 17588 . 6 968.1 17610 .9 968 17662 . 1 967.6 
17695.1 967 .2 17731.2 966.7 17756 966 . 3 17772.6 965.6 17783.7 965.5 

17806 965.9 17845.1 965. 4 17859 . 1 965. 2 17870.8 965 . 1 17909 964.8 
17939.7 964. 2 17948.3 964 17978 963 . 3 17983.9 963.1 18035 . 9 962 . 8 
18043. 8 962.7 18050.9 962. 7 18093 . 6 962.3 18093.8 962 . 8 18107 . 2 962 . 7 

18151 961.8 18180 961. 8 18197.4 961.8 18203. 9 961.7 18212.7 961. 5 
18297.3 960 . 6 18444 959 18520. 4 958 18577.3 957.8 18667.8 958.1 
18744 . 1 957 . 7 18943.8 956 . 4 18989.6 956 . 6 19224.4 957.4 19228 . 7 957 . 4 
19485 . 5 956.7 19523.1 956.9 19553 .4 956 . 9 19827.7 956 . 8 19864.8 956.1 

19898 956.1 20171.5 956 . 3 20383.2 955 . 7 20442.4 955.9 20499.8 957.2 
20499.9 957.2 20696.8 957.3 20777.7 95 7 .4 20879 . 1 956.5 20964 956.5 
21129 . 5 956 . 9 21176.5 956 . 6 21222.8 956.1 21262.9 955.8 21273 . 6 955 . 5 
21305.8 956.3 21343.7 957 21400.4 957.2 21410.8 957.3 21495 . 3 956.7 
21550 . 9 957.9 21563 . 4 959 . 3 21703.1 961 21803 962.3 21973 . 7 964.9 
22093.3 966 . 9 22138.1 968 .1 22178 968.7 22302 . 7 970.7 22344.1 970.7 
22388.8 970.9 22553 . 3 971.9 22676. 5 971 . 2 22717 . 7 971.3 22766 . 5 972 .1 
22785.4 971.9 

Manning ' s n values num= 6 
sta n val sta n va l Sta n val Sta n val Sta n val 

17300 .025 17469.5 .043 18197 . 4 . 043 18989.6 . 037 21563.4 .043 
21803 .043 

Bank Sta: Left Right Lengths : Left Channel Right coeff contr . Ex pan. 
18197.4 21803 590 583.1 600 .1 . 3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
21803 22785.4 972.1 F 

CROSS SECTION OUTPUT Profile #PF#l 
********************************** ***** ******* *************** ******** ************************** 
* E.G. Elev· (ft) 966 . 88 • Element Left OB * channel * Right OB * 
* Ve l Head ( ft ) 0 . 37 * Wt . n-val . 0.043 0.038 
* w.s . El ev (ft) 966 . 51 * Reach Len. ( ft) 590.00 583.10 600.00 
• crit w. s . (ft) 961.30 * Fl ow Area (sq ft ) • 1223.63 *33003. 69 
* E.G. s l ope (ft/ft) *0.000809 * Area (sq ft ) * 1223.63 *33003.69 575.33 
• Q Total (cfs) *164000.00 * Flow (cfs) * 2326 . 17 *161673. 80 

* ~~~ ~~~~~ ( ft ) * 4327.50 * Top width (ft ) 454.68 * 3605 . 60 267 . 22 
(ft/ s) 4. 79 * Avg. vel . (ft / s) 1. 90 4. 90 

* Max Ch 1 Dpth ( ft ) 11 . 01 * Hyd r . Depth ( ft) 2 . 69 9.15 
* conv . Total (cfs) *5764473.0 * conv. (cfs) * 81763.2 *5682710. 0 
* Length Wtd. (ft) 583.21 * wetted Per . (ft ) 455.07 * 3605 . 80 
* Min Ch El (ft ) 955.50 * shear (1 b/ sq ft ) 0 . 14 0 . 46 
* Alpha 1.03 * stream Power (1 b/ ft s) * 0 . 26 2 . 27 
* Frctn LOSS (ft) 0 . 64 * cum val ume (acre-ft) * 3726.47 * 9319 . 16 924.84 
* C & E LOSS (ft) 0.02 * Cum SA (acres) * 1017.02 . 1073 . 87 * 505.59 * 
**********************************11:*** *** ** ** * **** * * * ********* * ***** * ********* * * * * **** * * ***** * * 

Note: Multiple c riti cal depths were 
water surf ace was used. 

found at this l ocat ion . The cri tical depth with the l owest, 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

* E. G. Elev (ft) 966.97 * El ement Left OB • c han ne l * Right OB * 
• vel Head (ft) 0.38 * Wt . n-val. 0 . 038 
* w. s. Elev ( ft ) 966 . 59 * Reach Len. (ft ) 590.00 583.10 600.00 
* crit w.s . (ft) 961.30 * Flow Area (sq ft) *33283.39 
* E. G. Slope (ft / ft ) *0.000812 * Area (sq ft) *33283 . 39 
* Q Total (cfs) *164000.00 * Flow (cfs) *164000.00 
* Top width (ft) • 3605.60 • Top width (ft) • 3605.60 

ve l Total (ft/ s) 4 . 93 • Avg. vel. (ft/ s) 4.93 
* Max Ch 1 Dpth ( ft ) 11 . 09 * Hyd r. Depth ( f t ) 9. 2 3 
* conv . Total (cfs) *5756355.0 * conv . (cfs) *5756355.0 
* Length wtd . (ft ) 583.10 * wetted Pe r . ( ft ) • 3614.88 
*Min ch El (ft ) 955 . 50 * shear (lb/ sq ft ) 0.47 
*Alpha 1.00 *Stream Power (lb/ ft s) * 2.30 
* Frctn LOSS (ft) 0 . 64 * Cum Volume (acre-ft ) 290.25 * 9709.12 30.85 
* c & E Loss (ft ) 0.02 • cum SA (acres) 43 . 55 * 1074.40 5.87 
*********************** ****************1t********* ***** ****************************** **** ******* 

vali d, 

Note: Multiple critical depths were found a t this location . The criti cal depth with the l owest, vali d, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 202 . 18 

RS: 202 . 18 

Ri ght channe 1 Bank s t ai on Interpo 1 a ted 
Station Elevation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta 

17052.9 
17346 

966.6 17168.5 
967 17354.3 

966 17288.7 965.2 17328.5 
968 17364 .1 966 . 7 17396 . 2 

Elev Sta 

965.5 17342.3 
967.4 17415 .4 
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Elev 

968 
969 



17507.1 
17865.9 
18194.4 

18389 
18643.2 
18910.2 
19142 . 3 
19369.7 
19727 . 7 

20009 
20240 . 9 
20492 . 4 
20876 .8 
21127 . 2 
21374 .8 
21591. 2 
21808.8 
21957.1 

967.7 17613 .8 
962.4 17961.7 
960.2 18256 
961.7 18415.9 
962.4 18672.1 
957. 1 18976 

957 19169.3 
960 . 1 19472.8 
955.4 19747.8 

954 20067.8 
962 . 3 20277.5 
961.5 20578.7 
962.2 20900.3 
959.8 21207.6 
961.6 21414.6 
960.1 21643.6 
955.3 21829.3 
977.4 21992 

965.1 17631.5 
963.1 18017 . 5 
959.9 18292.6 
960. 6 184 73 . 5 
961. 3 18707.1 
956.3 19019 . 3 
958.6 19183 . 3 
957.3 19559 . 8 
950.7 19844 . 5 

952 20110 . 4 
960 . 8 20351.6 
962.9 20684 . 9 
963 . 5 20997 . 2 
957 . 2 212 55 
960.9 21415.3 
958 . 8 21685.6 
951.8 21869.4 
978 . 3 

964 . 7 17747.4 
963.4 18100. 5 
958.2 18331. 5 
964 . 7 18525.3 
957.3 18769 
958.4 19048.9 
960.5 19235.6 
955.6 19630.4 
951.9 19893.9 
954.4 20177.3 

962 20380 
962 . 3 20769.5 
958 . 5 21014.5 
956.2 21287.8 
960 .1 21444 . 1 

954 21737.8 
951.7 21919.3 

DuplicateEffecti ve 
962 . 9 17748 . 5 962 . 9 
963 . 8 18139 . 7 964.7 
958.9 18344.2 960 . 8 
966 . 1 18612 . 9 966.4 
952 . 6 18804.3 955.4 
958.7 19085.4 956 . 1 
960.8 19285 . 1 963 
954.7 19686 . 5 951.8 

954 19954 950 
963 . 5 20231.5 963.4 
959 . 9 20405.9 959.3 
960.5 20826.3 963.1 
957.4 21075.2 957.9 
957.6 21353.8 957.8 
956.6 21527.2 959.6 
955.1 21787 . 2 954.7 
955.921938.41966 .7695 

Manning ' s n values num= 5 
Sta n val sta n val sta n val sta n va l St a n val 

********** ** * * * * ***** 1<* * -t<**** **************** * * * * * ** ********* * * ** * **** * 1l * * 1dr ** ** 
17052.9 .025 17415.4 .043 18139.7 .043 18976 . 037 21957 .1 .043 

Bank Sta: Left Right Lengths : Left cha nnel Right coeff Contr. Ex pan . 
18139.721938 . 41 525 511.84 500 .1 . 3 

Ineffective Fl ow num= 1 
Sta L Sta R Elev Permanent 

17052.9 17415.4 978 . 3 F 

CROSS SECTION OUTPUT Profile #PF#1 
*************** **************************************** **************************************** 
* E.G. Elev ( ft) 966 . 23 * El ement Left OB * Channel * Right OB * 
• vel Head (ft) 0 . 53 • lvt. n- val. 0. 043 0.038 
* w.s. El ev (ft) 965. 70 * Reach Len. (ft ) 525 . 00 511 . 84 500.00 
* Crit w. s . (ft) 961.75 * Flow Area ( s q ft) * 12 54.37 *27384 . 83 
* E. G. s l ope ( ft / ft) *0 . 001545 * Area ( sq ft) * 1287.41 *27 384 . 83 
* Q Tota l (cfs) *164000.00 • Fl ow (cfs) • 2949 . 36 *161050.60 
• Top width (ft) • 43 56 .13 • Top width (ft) 666.91 • 3689 . 21 

ve l Total (ft/ s ) 5.73 • Avg. vel. (ft/ s ) 2 .3 5 5.88 
*Max Chl Dpth (ft) 15.70 * Hydr . Depth (ft) 2.28 7.42 
• conv . Total (cfs) *4 17295 7 . 0 • conv . (cfs) • 75045.9 *409 7911.0 
• Length wtd. ( ft ) 512.05 • \vetted Per. (ft) 550 . 64 • 3697 . 85 
• Min ch El (ft) 950 . 00 * shear (1 b/ sq ft) 0 . 22 0 . 71 
• Al ph a 1. 04 • Stream Power (1 b/ ft s) • 0. 52 4. 20 
* Frctn Loss (ft) 1.19 • cum volume (acre-ft) • 3709.4 7 • 8914.98 920 . 88 
* C & E LOSS (ft) 0.04 * Cum SA (acres) * 1009 . 42 * 1025.04 503.75 
**************** ****** ******************************* ** *********************************** ***** 

warning: 
warning : 

wa rning: 

Note: 

Divided f l ow computed for this cross-section. 
The conveyance ratio (upstream conveya nce divided by downstream conveyance) is 1 ess than 
0.7 or greater tha n 1.4. This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 
section . This may indicate the need for additional cross sect i ons . 
Multiple crit i cal depth s were found at this location. The criti cal depth with the lowest, 
water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
***************************************************** *** ******************************* ******** 
* E.G . El ev (ft) 966.31 * El ement Left OB * Channel * Right OB * 
• vel Head (ft) 0.55 * lvt. n- val. 0 . 038 
• w. s. El ev (ft) 965.77 • Reach Len . (ft) 525.00 511.84 500.00 
• Cr i t w. s. (ft) 961.75 • Flow Area (sq ft) *27619 . 54 
• E. G. s l ope (ft/ ft) *0.001559 • Area ( sq ft) *27619.54 
• Q Tota l (cfs) *164000.00 • Flow ( cfs) *164000.00 
• Top width (ft) • 3692.06 • Top width (ft) * 3692 . 06 

vel Total (ft/ s) 5.94 • Avg. vel. (ft/ s) 5 . 94 
• Max chl Dpth (ft) 15 . 77 * Hydr. Depth (ft) 7.48 
• conv. Total (cfs) *4154161.0 • Conv. (cfs) *4154161.0 
• Length wtd. (ft) 511.84 • wetted Per . (ft) • 3701.82 
• Min Ch El (ft) 950.00 * Shear (1 b/sq ft ) 0. 73 
• Alpha 1.00 * Stream Power (lb/ ft s) • 4.31 
* Frctn Loss (ft) 1.19 • Cum volume (acre-ft) 290.2 5 • 9301.49 30 . 85 
• c & E Lo s s (ft) 0 . 04 • cum SA (acres) 43.55 • 1025.56 5.87 
****************** ***************************************************************************** 

warning: 
wa rning: 

wa rning : 

Note: 

Divided flow computed for thi s cross-section . 
The conveyance ratio (up s tream conveyance divided by down s tream conveyance) is 1 ess tha n 
0 . 7 or greater than 1.4 . Thi s may indicate the need for additional cross sections . 
The energy l oss wa s greater than 1.0 ft (0. 3 m). between the cu rrent and previous cross 
section. This may indi cate the need for additional c r oss sections . 
Multiple cri t i ca 1 depth s were found at this 1 ocati on . The cri ti ca 1 depth with the lowes t, 
water s urf ace was us ed. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 202.09 

RS: 202.09 

Ri ght Channel Bank Staion Interpolated 
Station Elevation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
* * * -t: * * * ********* * * *** * * * * * * * * * ********* *********** * * * *** ***** * * * * ** * * * * * ** * * * ** * 

12423.7 965 . 6 17099. 8 965.6 17186 965.4 17264.6 965.3 17349. 3 965 
17358.9 964.8 17418 967.1 17422 . 9 965 . 6 17428.2 966.9 17452 965.9 
17476 . 4 966 . 1 17491.8 967. 5 17574 . 4 967 17614.9 967.2 17693.5 967.2 
17814. 7 961.1 17920. 2 960.8 17951.8 961.2 18050.9 963.8 18132.1 964.1 
18212.9 964.4 18247.5 964.7 18306 959.3 18322.2 960.3 18340 . 5 958.1 
18363.8 957.3 18389.5 962.4 18475 . 1 961.1 18485.9 960 . 9 18523.3 964.1 
18558.3 962.3 18573.3 963.2 18621.2 963.3 18652.7 957.8 18708.8 958.1 
18748.7 952.2 18769.9 955 . 2 18859.3 957.7 18962 . 1 957.3 18975.3 957.3 

19086 957 . 5 19165 . 3 959.6 19217.9 961 19287.9 955.2 19344 . 8 963 
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valid, 

valid, 



• 

• 

• 

19434.4 961.7 19513 . 8 958 . 9 19564.6 953.8 19623.2 
19738 . 7 957.5 19783. 4 954 . 5 19908 . 5 952 . 6 19947 . 2 
20106.3 950 20143.3 952 . 6 20167 . 6 955 . 5 20187 . 3 

20254 956 . 6 20271.4 957 . 6 20297 . 7 960 . 4 20396.6 
205 29 . 3 963 . 3 20613.6 962. 6 20698 962 . 2 20720 . 5 
20816.2 959.4 20866.2 961.1 20916. 3 960 . 7 20996 . 8 
21101.6 961.6 21155 960 . 7 21221.6 961.5 21280.8 
21444 . 4 956.7 21456 .1 957 . 6 21466.3 959 . 4 21503 . 9 
21530.5 955 . 5 21561.3 958 21627 . 9 959 . 2 21709 
21825 . 3 953.8 21856.2 951.2 21912.9 951.7 21928 . 2 

21947 973 . 7 21985 973.7 

Man ning 's n values num= 
s ta n val sta n val Sta n va l Sta 

12423.7 . 025 17491.8 . 043 18212. 9 . 043 

Ba nk Sta : Left Right Len gths : Left Channel 

19086 

Right 
500 18212.921938.26 510 509 . 32 

I neffecti ve Flow num= 1 
Sta L Sta R Elev Permanent 

12423.7 17491.8 973. 7 F 

CRDSS SECTION OUTPUT Profi l e #P F#1 

Dup 1 i cateEffecti ve 
9 57. 6 19686. 2 956.9 

952 20093.1 950 
956.2 20207.9 958 
960 . 4 204 72 . 8 959.6 
961.5 20787. 7 964 . 2 
963.3 21047.5 963.6 
956.9 21370.9 957. 5 

959 21516.7 956.6 
959 .7 21751.4 954 . 3 
955 . 721938.26 965.332 

n val St a 

. 037 21947 

coeff cont r . 
.1 

n val 

.043 

Expan. 
. 3 

* E. G. Elev (f1:) 965 . 01 *El ement Left DB * channel * Right DB • 
* vel Head (f1:) 0.92 * W1:. n-val. 0.04 3 0 . 038 
• w. s . El ev (f1:) 964.09 * Reach Len. (f1:) 510.00 509 . 32 500.00 
* Cri1: W.S . (f1:) 961.98 * Flow Are a (sq f1:) 685.44 *20909.31 
* E. G. Slope (ft/ f1:) *0 . 003848 • Ar ea ( s q f1:) 685 . 44 *20909.31 
• Q Total (cfs) *164000 . 00 * Flow (cfs ) * 2203.35 *161796 . 70 
* Tvoe\' wT

0
idttahl C(fftt )/ s) * 4052 . 05 • Top width (ft) 373 .14 : 3678

7 
.. 9
74

1 
* 7.59 • Avg. vel. ( ft/s) 3.21 

* Max chl Dpth (ft) 14.09 * Hyd r. Depth (ft) 1.84 5.68 
* Conv. Tota l (cfs) *2643855.0 * conv. (cfs) * 35520.3 *2608335.0 
• Length Wtd. (ft) 509.33 * Wetted Per. ( ft ) 373.25 * 3688.94 
* Minch El ( f1:) 950 . 00 * Shea r (lb/sq f t) 0.44 1.36 
*Al pha 1.03 *Stream Power ( lb/ ft s) * 1. 42 10 . 54 
* Frctn Loss (ft) 1.03 * cum volume (acre-h) * 3697.58 * 8631 . 24 920.88 
* c & E Loss (ft) • 0.10 • cum SA (acres) * 1003 .15 * 981.75 * 503.75 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Divided f low computed for this cross-section. Wa rning : 
warning: 

warning: 

The conveyance ratio (ups tream conveyance divided by downstream conveyance) is less than 
0 . 7 or greater than 1.4 . Thi s may indicate the need for addi ti onal cross sections . 
The energy l oss was greater th an 1. 0 ft (0 . 3 m) . bet ween the current and previous cross 
section . This may indi cate the need for additional cross secti ons . 

Note: Multiple critical depths were fo und at this l ocati on . The cri ti cal depth with the l owest, 
water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*** *** ***** *** ******* *************** *************** *** *********** ************ ** *** ************* 
* E.G. El ev (ft ) 965.09 * Element Left DB * Channel * Ri ght DB * 
• vel Head (f1:) 0.93 * Wt . n-val. 0.038 
* w.s. El ev (ft) 964 . 16 * Reach Len . (ft) 510.00 509. 32 500.00 
* crit w.s . ( ft ) 961.95 * Flow Area (sq f1: ) *21163 . 39 
* E. G. slope (f1: / ft ) *0.003803 * Area (sq f1:) *21163 . 39 
* Q Total (cfs) *164000.00 • Flow (cfs) *164000 . 00 
• To\' wi dth ( f t ) . 3682.20 * Top Wi dth ( ft) • 3682 . 20 

ve Total (f1: / s) 7. 75 * Avg . vel . ( f t / s) 7 . 75 
* Max Ch l Dpth (ft) 14.16 * Hydr. Depth (ft ) 5 . 75 
* conv . Total (cfs) *26594 72 . 0 * conv . (cfs) *2659472.0 
* Length Wtd . (ft) 509. 32 • Wetted Per . ( f t) • 3692.31 
• Min ch El (f1:) 950 . 00 * Shear (l b/ sq ft) 1. 36 
• Al pha 1.00 • Stream Power (l b/ ft s) . 10.54 
* Frctn LOSS (f1:) 1.02 * cum volume (acre-h) 290.25 • 9014.89 30.85 
* C & E LOSS (f1:) . 0.11 * cum SA ( acres) * 43 . 55 . 982.23 * 5. 87 * 
**************************************************** **** ** ********************************** *** 
warning : 
warning: 

warning : 

Note : 

Divided flow computed for t hi s cross -section . 
The conveyance ratio ( upstream conveyance divided by downstream co nveyance) i s l ess than 
0 . 7 or greater than 1.4 . This may indicate the need for additio na l cross sections. 
The energy l oss was greater than 1.0 f1: (0 . 3 m) . between t he current and previous cros s 
secti on. This may indicate the need for additiona l cross secti ons. 
Mu l t ipl e criti cal depths were found at this l ocation . The critical depth with the lowest , 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201. 99 

Right channel Bank stai on 
Stati on Elevation Data 

Sta Elev sta 

RS: 201.99 

Interpol a ted 
num= 97 

Elev sta Elev s t a Elev Sta El ev 
**************** **************** ************************************************ 

12423.7 962.9 12 792.3 963 . 8 13061.9 964 . 2 J.3286. 8 963. 1 13510.3 962 
13746.9 961. 3 13984 962 . 2 14217 . 9 962.9 14443.4 963.1 14690.7 964 . 7 
14908.9 964.6 14956.9 968.1 14966.2 964.3 15216 964.5 15450.3 964.3 
15717 . 5 963 . 6 15947 . 7 963 16170.3 962. 3 162 26. 7 962 . 5 16243.5 964.4 
16481.8 963 . 7 16706 964 . 8 16931 . 9 964 . 5 17163 . 9 965 17409.1 965 . 4 
17507 . 7 965 .1 17760.7 967 . 9 18000. 5 959 . 7 18235 . 1 962 .5 18353.1 960 . 5 
18417 . 7 956.5 18440 960.5 18639.2 962 18674 954.8 18737 . 7 957 . 9 
18818 .4 957 . 6 18843.9 951.9 18894.5 956 19104.7 956.3 19162.4 959.4 

19182 952 . 7 19244 . 4 958 . 4 19290 953 . 9 19357 . 8 953 . 9 19392.3 959 . 4 
19476.2 956.3 19599.7 958.8 19757 . 3 956 . 9 19806 . 8 958.1 19854 . 1 952 . 5 
20078. 1 951.3 20095.8 953 20192 . 9 950 . 6 20250.9 959 . 6 20290 . 2 950 . 4 
20347.4 962.9 20368 . 6 965 . 8 20433 . 1 963 20465 . 1 950 . 1 20577 . 2 949.5 

20589 951.7 20619.5 951.7 20638 . 1 949 . 5 20700 . 3 949 . 5 20727 . 6 954.8 
20735 . 3 964 .1 20750 . 8 961.1 20862.1 965.2 20904 975 . 7 20956 . 4 975.3 
20989.8 964. 1 21038.3 963 . 3 21074 . 1 972.2 21105. 1 970 21109 967.5 
21138. 5 968.2 21163 . 6 953 . 1 21180 . 4 949 . 1 21267 . 5 949.1 21538.3 949 .1 
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valid, 

vali d, 



DuplicateEffective 
21555.3 949.1 21578 958.4 21595.4 955.8 21617 . 3 955.7 21641.7 951.9 
21676.1 954.4 21726.5 948.7 21821.2 953.2 21862.8 963.621892.71964.4166 

21991 967. 1 22006.5 964 22019.9 967 . 9 22243.3 966.9 22585.6 967 
22917.2 966.9 23024.3 966.9 

Manning ' s n values num= 
sta n val sta n val Sta n val sta n val Sta n val 

************ ** ** ****** *** ************* ** *************************************** * 
12423.7 .025 17 507 . 7 .043 17760.7 .043 19357 . 8 .0 32 20250.9 .037 

21991 .037 22006.5 .025 

Bank Sta: Left Right Lengths: Left channe l Right coeff contr. Ex pan. 
18235. 121892 .71 470 477.46 490 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

12423.7 17760 . 7 975.7 F 
21990.9 23024 . 3 975.7 F 

CROSS SECTION OUTPUT Profile #PF#1 
***********************1<********************"'***********************************************1:** 
• E.G. El ev ( f t) 963.87 • Element Left OB • Cha nnel Right OB • 
• vel Head (ft) 0.58 • wt . n- val. 0.04 3 0.036 
• w. s . Elev (ft) 963.29 • Reach Len. ( f t) 470 . 00 477.46 490.00 
• crit w.s. ( f t) 958.65 • Flow Area (sq ft) 702 . 50 *26531.65 
• E.G. slope (ft/ft) *0.001252 • Area (sq ft ) • 2110.20 *26531.65 
• Q Total (cfs) *164000 . 00 • Flow (c f s) • 1394.28 *162605 . 70 
• Top width (ft) • 5331 . 46 • Top widt h (ft) • 2122 . 37 • 3209 . 09 

ve l Tot a l (ft/s) 6.02 • Avg. ve l. ( ft /s) 1.98 6. 13 
* Max Chl Dpth ( ft) 14.59 * Hydr. Depth (ft) 2.07 8.27 
• conv . Total (cfs ) *4634981.0 • conv . (c f s) • 39405 . 2 *4595576.0 
• Lengt h wtd . (ft) 477 . 43 • wetted Per. (ft) 339 . 69 • 3231.97 
• Min ch El (ft) 948.70 * shear ( l b/ sq ft) 0.16 0. 64 
• Al pha 1.03 • stream Power ( lb/ ft s) • 0 . 32 3.93 

Frctn Loss (ft) 0.47 • cum volume (acre-ft) • 3681. 21 • 8353.90 920 . 88 
• c & E Loss (ft) 0 . 05 • c um SA (acres) 988.54 941.48 503.75 
********************* ***************************** ********************************************* 

wa rning: Divided flow compu t ed for thi s cross-secti on . 
wa rning: The cross-sect i on end point s had to be extended vert i call y for the computed water sur f ace . 
Note: Multiple critical depth s were found a t thi s location . The critica l depth with the lowes t, valid, 

water s urf ace was used . · 

CROSS SECTION OUTPUT Profi l e #PF#2 
*-l:******* ************ ************************************************************************** 
• E. G. El ev (ft) 963 . 96 • El ement Left OB • Chann el 
• ve l Head (ft) 0 . 58 • wt . n-val. 0 . 036 
• w.s. Elev (ft) 963.38 • Reach Len. (ft) 470.00 477.46 
• Crit w. s. (ft) 958.65 • Flow Area (sq ft) *26811.01 
• E.G . s lope (ft/ft ) *0 . 001241 • Area (sq ft) *26811 .01 
• Q Total (c fs ) *164000.00 • Flow (cf s) *164000 . 00 
• Top widt h (ft) * 3219 . 77 • Top wi dth (ft) • 3219.77 

vel Total (ft/s) 6. 12 • Avg . vel. (ft/s) 6.12 
• Max ch l Dpth (ft) 14.68 * Hydr . Depth ( ft) 8.33 
* conv . Total (cfs) *4655852.0 • conv. (cfs) *4655852 .0 
• Lengt h wtd. (ft) 477.46 • wetted Per . ( ft ) * 3243.71 
• Min Ch El (ft) 948.70 * Shear ( l b/sq ft ) 0. 64 

Right OB * 

490.00 

• Alpha 1.00 • Stream Power ( lb/ ft s) • 3 . 92 
• Fr ctn Loss (ft) 0.46 • Cum volume (acre-ft) 290.25 • 8734 . 42 30.85 
* C & E LOSS (ft) 0.05 * Cum SA (acres) 43 . 55 941.88 5.87 
**************** *********** ********************************************************* ******** *** 

warning : Di vided flow computed for this cross-section . 
Note: Multiple critical depth s were found at this location . The critica l depth with the lowest, valid, 

water s urface was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description : 201.9 

RS: 201.9 

Right Channel Bank Staion I nte rpolated 
Station Elevation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
*** ********************************************* ********* *********************** 

12498 962.4 12680.7 963 12847.7 963. 1 13015 . 1 963.3 13199.8 963.2 
13361.7 963.7 13371.9 960.2 13574 . 5 962.7 13724.8 961.4 13908.8 961.8 
14082.1 962.6 14282 963.2 14504.3 963.3 14674.9 963 14875.2 963.6 

15026 967.2 15036 . 6 963.6 15225.9 964.3 15398.3 964.4 15600.8 964.2 
15790.8 963.8 15996.8 963.9 16181. 7 962. 7 16294.9 962 . 8 16309.4 964.3 
16331.6 962 16525 . 6 962.6 16699. 1 963.6 16881.9 964 . 4 17117.4 963.7 
17353.6 965.3 17563.8 966.2 17569 964 . 3 17769 . 9 966.6 17941.7 966 
17954 . 3 963.8 18181. 9 958.7 18226 . 6 955.3 18260.2 960 . 7 18291.8 960.5 
18303.9 958.6 18480 . 2 961. 7 18648 . 9 961.8 18745.5 962 18798.7 956.2 
18820.8 957 . 2 18854 . 3 951.8 18909.2 955.3 19138.4 956.3 19200 953.3 
193 36 . 3 962 . 3 19389 . 1 958.9 19449.9 951.5 19624. 1 955.9 19782.3 957.2 
19911 . 4 951.6 20081.9 950.6 2022 1. 5 952.6 20269 . 4 959 . 3 20331.6 955.1 

20356 957.7 20398.9 948.7 20567.7 948.5 20744.7 949.1 20888 . 3 947.2 
20954.4 949 . 9 21000.8 949 2103 7.1 957.5 21099 . 1 956 21139.7 949.7 
21300.7 952.4 21411.2 949 . 7 21444.1 955.9 21487.9 956. 1 21503.4 949 
21546.8 949 21556 . 2 952.2 21567.4 960 . 5 21588 955.9 21628.6 952 .2 
21667.7 955.7 21698.6 949 21736.9 950 21748.7 952.4 21786 . 7 952.8 

21827.4 1963 .9898 21842 968 21955.2 963.2 21982. 2 967 . 4 22181.8 966 
22228.4 965.8 22400.7 965.8 22432.3 965.9 22634.3 966.5 22801.2 966. 1 
23008.7 966 23096 965.3 

Manning's n val ue s num= 
~ n~ ~ n ~ ~ n~ ~ n~ ~ n ~ 

*********************************************** ********************************* 
12498 
21842 

.025 17569 

.037 21982.2 

Bank St a: Left Right 

.043 17769.9 

.025 
.043 19389 .1 

Lengths: Left c ha nnel Right 

. 032 20331.6 .037 

coeff contr. Ex pan. 
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• 

• 

• 

17954 .321827.41 
Ineffective Fl ow num= 

Sta L Sta R Elev 
12498 17769.9 968 

21842.1 23096 968 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Dupl icateEffective 
500 495.8 500 .1 . 3 

• E.G. Elev (ft) 963.35 • Element Left OB • Chann e l • Right OB • 
• Vel Head (ft) 0.41 • wt. n-val. 0.036 
• w. s. Elev ( ft) 962.94 • Reach Len . (ft ) 500.00 495.80 500.00 
• cri t w.s . (ft ) 957 . 27 • Flow Area (sq ft) *31873.70 
• E.G. s l ope (ft / ft ) *0.000785 • Area (sq ft) • 105 1. 08 *31873.70 
• Q Total (cfs) *164000 . 00 • Flow (cfs) *164000.00 
• To\' width (ft) • 5241.54 • Top width ( ft) • 1410.58 • 3830.97 

ve Total (ft/s) 5.15 • Avg . Vel. ( ft / s) 5.15 
• Max chl Dpth ( ft) 15.74 • Hydr. Depth (ft) 8.32 
• conv . Total (c f s) *5852611.0 • conv. (cfs) *5852611 . 0 
• Length Wtd. (ft) 495.80 • wetted Per. (ft) • 3845.63 
• Minch El (ft) 947.20 • s hear (lb/sq ft) 0.41 
• Alpha 1.00 • stream Power ( lb/ ft s) • 2 . 09 
• Frctn Loss (ft) 0 .34 • Cum volume (acre-ft) * 3664.16 • 8033.81 920.88 

:.~.!.~.~~::.£!~~ .........•... 2;2~ •• =.~~:.~e.s:~r::~ ••..•••••... ~~~;!! ..... ~2~;~2 •.... ~2~;!~ ••• 
war ning : Divided f l ow computed fo r thi s cross-secti on . 
wa rning: The cross-section end points had to be extended verticall y for the computed water surface. 
Note: Multipl e criti cal depths were found at t hi s l ocation . The critical dept h with the lowest, vali d, 

water surface was used . 

CROSS SECTION OUTPUT Profi l e #PF#2 

• E.G. Elev (ft) 963.45 • Element Left os • c hann el • Right OB • 
• vel Head (ft) 0 . 40 • wt. n-va l . 0.036 
* w. s . Elev ( ft ) 963.05 * Reach Len . (ft ) 500.00 495.80 500.00 
* Cri t W. S. (ft) 957.27 * Flow Area (sq ft) *32284. 29 
* E. G. Slope (ft/ft) *0.000756 ° Area (sq ft) *32284 . 29 
• Q Tota l (cfs) *164000 . 00 • Flow (cfs) *164000.00 
• To\' width (ft ) • 3830.97 • Top width (ft ) • 3830.97 

ve Total (ft/ s) 5 . 08 • Avg . vel . (ft/ s) 5.08 
* Max Chl Dpth (ft) 15 . 85 * Hydr. Depth (ft ) 8.43 
• Conv . Total (cfs) *5964132.0 * Conv. (cfs) *5964132 . 0 
• Length Wtd. (ft) 495 . 80 • wetted Per . (ft) • 3845.85 
• Min ch El (ft) 947.20 • s hear (l b/ s q ft) 0 . 40 
• Alpha 1.00 • Stream Power (lb/ ft s) * 2.01 
• Frctn Loss (ft) 0.33 • cum volume (acre-ft) 290.25 • 8410.55 30.85 

:.~.!. ~ . ~~:: . £!;l ............. 2;2~ •• :.~~~.~!.S:;~;:2 ............. !~*~~ ..... ~2~;.~! ....... ~;~! .. . 
Note: Multipl e cri ti cal depths were found at this locati on . The critical depth with the l owest, valid, 

water s urfac e was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descri ption: 201.81 

RS: 201. 81 

Left and Right c hannel Bank staions Interpol ated 
Station Elevation Data num= 98 

Sta El ev St a El ev Sta El ev sta 

12574.1 961.8 12761.8 962 12923 . 9 962.6 13108.8 
13435.2 962.8 13461.6 960.9 13640 . 2 962 . 7 13758.3 
14049.5 962 . 4 14230.8 962 .1 14408 962 . 7 14585 . 1 
14940.9 962. 1 15056.2 964 .1 15099 967 . 8 15104 . 2 
15444. 5 964.1 15610 . 6 963.9 15771 .8 963.8 15946 . 1 
16322.1 962 16382. 5 963.6 16475.3 960.8 16709.7 

17136 963 17301 963 . 8 17538.6 963 . 1 17700.9 
17935 . 7 965 . 617946 . 89963 . 6227 17964 960 . 6 18130 
18277 . 1 959.5 18483.2 960.9 18556.4 960 . 8 18619. 6 

18765 964.3 18860 . 5 957.6 18955 958 . 4 19006 . 4 
19139. 8 953.9 19294.5 954.6 19378.9 957.7 19550 . 9 
19693 . 5 953 . 4 19720 . 4 950. 1 19883 .7 950.2 20049.4 
20285 . 8 953 . 2 20377.1 957.6 20392 . 1 962.6 20421. 1 

20665 946.7 20832.3 946 . 1 20846.8 951.1 20855.6 
20881.2 950.3 20908.5 949 . 6 20924 952.5 20962.6 
21169.8 946 21187 .6 953.2 21244.2 956 . 3 21263.5 
21322 . 9 946.6 21496.1 948.5 21522 . 9 951.7 21690 . 5 

21803 . 27963.6213 21811 967.1 21860 969.2 21904 . 1 
21975 . 7 963.6 22175.4 965.3 22352.1 965 22654 
22875.2 962.8 23093.9 964.4 23169.5 964 .2 

Manning•s n values num= 7 

Elev sta Elev 

962.8 13276.3 963 
961.2 13887.4 962 . 7 
963.8 14774.2 962.7 
963 .1 1527 5.2 964.2 
963 . 3 16142 . 1 962 . 7 
962 . 1 16947 . 6 962 . 4 
964 . 2 17890 . 2 965.6 

958 18246.7 956.1 
964.6 18716.1 963 . 4 
951.6 19072.9 957 . 9 
954.4 19605.4 951.1 

953 20182.8 953 . 5 
948.6 20597 946 . 8 
956.4 20869.8 954.4 
950.9 21000.7 946.6 
960.4 21295. 1 951.3 
950 . 7 21775 950.9 
961.6 21929.9 965 
963.5 22715 . 1 963.5 

St a n val Sta n val sta n val sta n val Sta n val 
*********** * * ** ** * * * * **""*** ** * * * *** 1t** ** **** ** ** * * * * ***** *** * ******************* 

12574 .1 
21860 

.025 17700.9 

.025 21975.7 

Bank sta: Left Right 
17946.892 1803.2 7 

Ineffective Flow num= 
Sta L St aR Elev 

12574 .1 17935.7 969 .2 
21859.6 23169.5 969.2 

.065 17935.7 

.025 
. 065 19378 . 9 

Lengths: Left Channel 
535 511.61 

Permanent 
F 
F 

Ri ght 
515 

CROSS SECTION OUTPUT Profil e #PF#1 

.032 20392 . 1 

Coeff Contr. 
. 1 

.037 

Expan. 
. 3 

*********************************************************************************************** 
* E. G. Elev (ft) 962.99 • Element Left OB * channel * Right OB * 
* Vel Head (ft ) 0. 36 • wt. n- val. 0.037 
• w. s. Elev (ft ) 962.64 * Reach Len . ( ft ) 535.00 511 . 61 515 .00 
• Crit w. s. (ft) 955.84 • Flow Area (sq ft ) *34251. 95 
• E.G. slope ( ft / f t) *0.000619 • Area (sq ft) * 1201.75 *34251. 95 7.18 
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Dup l i cat eEffecti ve 
* Q Total (cfs) *164000.00 * Flow (cfs) * *164000.00 
• Tvoe \' wT'o.dtath

1 
((fftt/)s) • 5916.44 • Top wi dth ( ft) * 2255.78 • 3646.80 

• 4.79 • Avg . vel. (ft/s) • • 4 . 79 
• Max chl Dpth (ft ) 16 .64 • Hydr. Depth (ft ) 9.39 

conv . Total (cfs) *6592084 . 0 • Conv. (cfs) *6592084.0 

13 . 87 

• Length Wtd. (ft) 511 . 64 • wetted Per. (ft) • 3662 . 92 
• Min ch El (ft) 946.00 * s hear ( l b/ sq ft ) 0 . 36 
* Al pha 1. 00 • s tream Power ( 1 b/ f t s) • 1. 73 
• Frctn Loss (ft) 0 .51 c um volume (ac re-ft) * 3651 . 23 • 7657 . 48 920.84 
* C & E LOSS (ft) 0.02 * Cum SA (ac res) 948 . 44 860.35 * 503.67 
*********************** ************** ************** ** ****************************************** 

warn ing: Di vi ded flow computed for this cross-section . 
warn ing: The cross-secti on end points had to be ex t ended verticall y for the computed water surface. 
Warning: The conveyance ratio ( up s tream conveyance divided by downstream conveyance) is l es s than 

0 . 7 or greater than 1.4 . Th i s may indi cate the need for additi ona l cross section s . 
Note: Multip l e cr i tical depths were foun d at this l ocat ion. The critical depth wi t h the lowest, valid , 

water surface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
***""************************ ******************1<*******t;**************************************** 
* E. G. El ev (ft) 963 . 10 * El ement Left OB * Chann e l * Rig ht OB • 
• ve l Head (ft) 0.35 • lvt. n-val . 0 . 037 
* w.s. El ev (ft) 962.75 • Reach Len. ( ft ) 535.00 511.61 515. 00 
* Crit w. s. (ft) 955.84 * Flow Area (sq ft ) *34684 . 20 

E.G. slope (ft/ f t ) *0.000597 *Area (sq ft) *34684 . 20 
• Q Total (c f s) *164000 . 00 • Fl ow (cfs) *164000 . 00 
• Top width (ft) * 3650.46 • Top width (ft) • 3650 . 46 

ve l Total (ft/s) 4.73 * AVg. vel . ( ft /s) 4.73 
Max Chl Dpth ( ft) 16 . 75 * Hydr. Depth (ft) 9. 50 

• Co nv. Total (c f s) *6711267 . 0 * conv. (cfs) *6711267 .0 
* Length Wtd . (ft) 511.61 * \vetted Per. (ft) • 3666.82 
• MinCh El (ft) 946.00 • Shear (lb/ sq ft) 0.35 
* Alpha 1 . 00 Stream Power ( l b/ ft s) • 1.67 
* Frctn Los s (ft) 0.49 • Cum volume (acre- ft) 290.25 • 8029 . 43 30 . 85 
* C & E LOSS (ft) 0.03 * Cum SA (acres) 43.55 860 . 66 5.87 
********* ****** ************** ********************************************** ************** ****** 

Divided flow computed fo r this cross-section . warning : 
warning : 

Note : 

The conveyance ratio (ups tream conveya nce di vided by downstream conveyance) is l e ss than 
0.7 or greater than 1.4. Thi s may indicate the need for additional cross sections . 
Multipl e critical depths were foun d at this l ocation . The c r itical depth with the lowest, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201.71 

RS: 201.71 

Left Channel Bank Staion I nte r pol ated 
Station El evation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
* ******* ** * * * ***** ** * ** **** ********* ******* * * * *************** * * * * * * * * * * * ~ ** * **** 

12659 . 2 961. 6 12855.6 961 13000 961 13129.9 960.8 13180.2 962.1 
13187 . 7 959 .3 13371.2 960 13521. 5 960 . 3 13689. 3 960. 5 13844 .9 960 . 6 
13979 . 7 960 . 3 14193.8 960.9 14324.5 960.9 14461 961 14593 . 2 960.9 
14774 . 5 961.4 14909.4 960.6 15132. 5 961.7 15192.9 963 . 1 15384 .5 962.1 
15537 . 8 962. 3 15 716. 6 961.2 15856.1 961.1 16082. 6 960 . 9 16210.7 961.2 

16383 961 16543.7 961 16684.4 961. 3 16813. 5 961.2 16941.4 961.7 
17106.2 961.5 17255.2 962 17388. 3 961.5 17585.2 961.5 17706. 7 962.1 
17766.4 963.8 17769.2 962. 5 17794. 4 964.5 17957.8 964. 3 18096.3 964.8 

18107 . 05962.8899 18140 . 2 957 18197.6 953.2 18356.6 956 . 6 18441.5 961.3 
18556.1 957 . 7 18600 . 1 958.6 18651.3 956.4 18676. 1 956 . 9 18707 951.3 

18764 957 18831.5 958 . 2 19007.5 955.3 19076.4 952 19279 . 5 954.1 
19409 . 2 953 . 7 19475.6 949 . 9 19555 . 7 955 . 6 19660 . 9 959 19739 . 3 954 . 2 
19763 . 1 949.4 19910. 3 95 1 19978 . 4 951.1 20023 . 1 954.8 20199 956 
20304 . 5 951.4 20347. 1 954.9 20447 . 3 951.1 20499.8 956.3 2055 4 .9 954.5 
20692 .6 956.1 20848.5 954. 8 20899. 8 950 . 2 20984.5 949.7 21011. 3 946 
21148 . 8 948.4 21186 . 8 951.7 21268. 1 954.5 21355 953 . 1 21433 . 7 954.9 
21490 . 6 959.4 21528.5 960.3 21661.1 959 . 7 21837 . 7 959 . 7 21975 . 8 962.2 

22098 963 . 6 22 111 .4 961.1 22 160.6 964.1 22 190.7 962.9 22353.1 963 . 4 
22385 . 7 963 . 3 225 16 . 6 964.2 22615.8 964.3 22832 .1 963.4 22981.6 963 . 4 
23127 . 8 962 . 8 23246 962 

Manning • s n va 1 ues num= 7 
~ n ~ ~ n~ ~ n ~ ~ n ~ ~ n~ 

* * * *** ** * * * * * * ******* *'* * *' * * * ~ *'*************** * * * ******""* ***** * * * * * * * * * * * * * * * ~*** 
12659.2 .025 17706.7 . 065 18096. 3 . 065 19660.9 . 032 2055 4 .9 .037 

21355 .025 21528.5 .025 

Bank Sta: Left Ri ght Lengths: Left c hannel Right coeff cont r. Ex pan. 
18107 . 05 21528.5 505 489 . 63 495 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

12659.2 18096.3 966 F 
22098 23246 966 F 

CROSS SECTION OUTPUT Profi 1 e #P F#1 
**** ** * * ******** *** * ** ** * ****** * * *********~******** ******* * ************* * * *** ********* **~****** 

* E.G. Elev ( ft ) 962.46 * El ement Lef t OB * channel * Ri ght OB * 
• vel Head (ft) 0. 59 • wt. n-val. 0.040 0.025 
• w.s. Elev (ft) 961. 87 * Reach Len. (ft ) 505.00 489.63 495 . 00 
* crit w.s. (ft ) 958.2 1 • Fl ow Area (sq ft ) *25898 . 28 759 . 85 
• E. G. s l ope (ft / ft) *0 . 001826 • Area (sq ft ) • 3860.96 *25898 . 28 766.25 
• Q Total (c f s) *164000 . 00 • Flow (cfs) *161174. 80 • 2825.19 
• To~ width (ft) • 8308. 19 • Top width ( ft) • 4446.92 * 3415.69 445 . 58 

ve Total (ft/ s) 6.15 • Avg. vel . ( ft / s) 6.22 3 . 72 
• Max chl Dpth (ft) 15.87 • Hydr. Depth (ft) 7. 58 1. 77 
* Conv . Total (cfs) *38384 17.0 • Conv. (cfs) *3772294. 0 • 66123.6 
* Length Wtd. ( ft ) 489.70 • wetted Per. (ft) • 3420.11 428 . 91 
* Min Ch El (ft) 946 . 00 • Shear ( lb/sq ft) 0.86 0. 20 
• A 1 ph a 1.01 • Stream Power (1 b/ft s) • 5.37 0. 75 
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• 

• 

• 

Dupli cateEffective 
* Frctn LOSS (ft) 0.78 * Cum Volume (acre-ft) * 3620 .14 * 7304 . 25 916. 27 

:.~.!.~.~2~~.~r~~ ............. 2; 2~ .. =.~~:.~e.s:~~~~2 ............ ~2~;~! ..... ~~~;~r ..... ~22;~~ .. . 
war ning: Divided f l ow computed for t his cross- section . 
warni ng: The cross-section end points had t o be extended vert1call y f or t he computed water surface . 
Note: Mu lti pl e cri t i cal depths were fou nd at t his l ocati on . The cr i tical depth with the l owes t , valid, 

wat er s urface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
********'*************************************************************************************** 
• E.G. Elev ( f t) 962.58 *Element Left OB • Chan ne l * Ri ght OB • 
*vel Head (ft) 0.60 * wt. n-val. 0 . 040 
* w.s. El ev (ft) 961.98 * Reach Len . ( f t) 505.00 489.63 495.00 
• Cri t W. S . (ft) 958.2 1 * Flow Area (sq ft) *26277.29 
* E. G. slope (ft/ ft) *0 . 001807 *Area (sq ft) *26277.29 
• Q Total (cfs) *164000 . 00 * Flow (cfs) *164000 . 00 
• Top width (ft) • 3415 . 69 • Top wi dth (ft) * 3415.69 

ve l Total (ft/s) 6.24 * Avg. vel . (ft/s) 6.24 
* Max Chl Dpth (ft) 15 . 98 * Hydr . Depth (ft) 7. 69 

Conv. Total (cfs) *3858296.0 * Conv. (cfs) *3858296.0 
* Length wtd. (ft) 489.63 • wetted Per. (ft) * 3421 . 90 
*Minch El (ft) 946.00 • Shear (lb/sq ft) 0.87 
* Al pha 1.00 * Stream Powe r ( l b/ ft s) * 5 . 41 
* Frctn Loss (ft) 0 . 76 *cum vo l ume (acre-ft) 290.25 7671 . 43 30 . 85 
* c & E Loss (ft) 0 . 03 • cum SA (acres) 43.55 819.17 5.87 
*********************************************************************************************** 

Note: Mu l t i pl e critical depth s were found a t this l ocati on. The cri t i cal depth with the lowest, valid, 
wat er surface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 201.62 

RS: 201.62 

Left Channe l Bank Stati on I nterpolated 
Stati on El evation Data num= 97 

St a El ev Sta El ev Sta 

12723 . 6 960. 1 12862 . 6 
13267.4 959 13436 .1 
14075. 1 960.4 14269. 1 
14845 . 4 961. 8 15072.7 
15676 . 2 961 15821 
16491. 6 961. 1 16630 . 4 
17197 . 5 958 . 5 17331. 6 
17788.7 963 . 5 17792 . 9 
18233.5962 . 1533 18253.2 
18864 . 3 
19237.7 
19677.3 
20213.3 
20619 . 5 
20962 . 2 

21351 
21824 

22197 . 1 
22491.4 
23268.1 

Manning ' s 
Sta 

12723.6 
19577 

951.9 18956 . 1 
952. 1 19435.3 
954 . 6 19737 . 2 
953.8 20358 . 7 
953 . 2 20653 . 6 
949 . 9 20990.6 
95 1. 4 21457 . 3 
959.8 21964.5 
961.9 22233.4 
963. 3 22714 . 7 
960.6 23318 . 4 

n values 
n val Sta 

.025 16799 . 9 

.032 20509.2 

960. 3 13017.9 
959.9 13621. 5 
960.4 14410.3 

961 15207 . 9 
960.6 15995.5 
960.7 16799 . 9 
959 . 3 17350 . 4 
962 . 2 17963.6 
953 . 1 18417 . 5 
956 . 6 19045 . 2 
953.3 19483 
953 . 8 19772 . 7 
952 . 9 20472 . 9 
948.7 20723.6 
945.6 21150 . 5 
955 . 6 21477.5 
960.6 22074.2 
963 . 7 22249 . 4 
962.8 22775 . 6 
961. 5 

num= 9 
n val St a 

. 15 17197.5 
.037 2135 1 

El ev sta 

960.4 13156.4 
960.4 13766.2 
960.9 14542 . 3 
961.9 15344 . 9 
960.4 16157.9 
960 . 5 16987.6 
962.3 17555 
963.3 18107 
953.4 18563.5 
956.9 19129.4 
951.6 19522 
949 . 2 19918 . 1 

952 20509.2 
953.3 20794.2 
945.9 21165.2 
960.2 21514.2 

961 22085 
962 . 1 22301 
962 . 8 22945. 1 

n val Sta 

. 02 5 17792.9 

.025 21477.5 

Bank Sta: Left Right 
18233. 5 21477 . 5 

Lengths: Left channel 
485 486 .48 

Right 
510 

Ineffecti ve Fl ow num= 
Sta L Sta R El ev 

12723.6 18229.7 965 
22233.4 23318.4 963 . 9 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi l e #PF#1 

El ev sta 

960.4 13253.3 
960.5 13909 . 8 
960.9 14677 . 4 
961.6 15510.2 
960.8 16296 
960. 1 17022.4 
961.1 17693.7 
962.8 18229 . 7 
953.4 18723.5 
952. 1 19159.3 
953.4 19577 
949 . 3 20064 . 6 

950 20584 . 5 
955.3 20904.8 
946.9 21199 .1 
959.4 21654.6 
959 . 8 22090 . 5 
963 . 2 22456 . 6 
962.7 2313 1. 5 

n val Sta 

.065 18229.7 

.025 

Coeff cont r . 
. 1 

El ev 

961. 5 
960.4 

961 
961.6 
961. 1 

962 
961. 5 
963 . 9 
952.3 
954.5 
948 . 8 
953 . 2 
955.3 
954.6 
955. 3 
959.9 
961. 3 
963 . 4 
962.5 

n val 

. 065 

Expan. 
. 3 

• E.G. El ev (ft ) 961. 66 * El ement Left OB * channel * Right OB * 
• ve l Head (ft) 0.5 1 • Wt. n-val . 0.041 0.025 
• w.s. El ev (ft) 961.15 *Reach Len . (ft) 485 . 00 486.48 510 . 00 
• Cr i t w. s. ( f t) 956 . 72 • Fl ow Area (sq ft) *28110 . 98 662.38 

E.G. s l ope (ft/ f t) *0 . 001385 *Area (sq f t ) * 2551 . 77 *28110 . 98 681 .56 
* Q Tot a l (cfs) *164000 . 00 * Fl ow (c f s) *162456.50 • 1543 . 48 

Top Wi dth (ft ) * 7614 . 80 *Top Widt h ( f t) * 3690.53 * 3241.81 682 . 45 
vel Total (ft/s) 5 . 70 • AVg . Vel . (ft/s ) 5 . 78 2 . 33 

*Max Ch l Dpth (ft) 15 . 55 * Hydr . Dept h ( f t) 8 . 67 1. 08 
* conv . Tot a l (cf s) *4406350.0 • conv . (cfs) *4 364879. 0 * 41470.3 
* Length wt d . ( f t) 486.98 * Wetted Per . (ft) * 3247.77 612.70 

Min ch El ( f t) 945.60 * shear ( l b/ sq f t ) 0. 75 0 . 09 
*Al pha 1. 02 • Stream Power ( lb/ ft s) * 4.33 0.22 
* Frctn Loss ( f t) 0.78 • cum vol ume (acre-ft) • 3582.97 • 7000.71 908.04 
* C & E LOSS ( f t) 0 . 02 * Cum SA (acres) 860 . 11 781 .46 494.54 
************* ******-1:**** ":1: ************ ******** **************** *** ** **************************'*** 

warning: Di vi ded fl ow comput ed fo r thi s cross-section . 
warning: The cross-sect ion end poin ts had t o be extended vert i call y f or the comput ed water surface. 
Note: Multipl e cri t ical depths were f ound at th i s l ocation . The crit i cal depth wi th t he lowest, vali d, 

wate r s urf ace was used . 

CROSS SECTION OUTPUT Profil e #P F#2 
*********************************************************************************************** 
* E.G. El ev (ft ) 
• vel Head (ft ) 

961. 80 • El emen t 
0.5 1 * Wt. n-val . 

Left OB * c ha nnel • Ri ght os • 
0 . 041 

Page 141 



Dup l i cat eEffecti ve 
• w.s. El ev (ft) 961.28 * Reac h Len . (ft) • 485.00 • 486.48 510.00 
• crit w. s. ( ft ) 956.72 • Fl ow Area (sq ft) *28552.62 
• E.G. Sl ope (ft/ft) *0 . 0013 43 • Area (sq ft) *28552.62 
• Q Total (cfs) *164000 .00 • Flow (c fs ) *164000.00 
* Top width ( ft ) * 3241.81 * Top width ( ft ) • 3241.81 

ve l Total (ft/s) 5.74 • Avg . vel. ( ft /s) 5.74 
• Max chl Dpth (ft) 15 .68 • Hydr . Depth (ft) 8.81 
• conv. Total (cfs) *4475808 . 0 * Conv. (cfs) *4475808. 0 
* Length wtd. (ft) 486.48 • wetted Per . (ft) • 3248 . 99 
• Minch El ( ft) 945.60 • shear ( lb/sq ft) 0.74 
*Alpha 1.00 *Stream Power ( lb/ ft s) • 4 . 23 
* Frctn LOSS (ft ) 0.77 *Cum Volume (acre-ft) 290.25 * 7363.28 30.85 
* C & E LO SS (ft) 0 . 01 *Cum SA (acres) 43.55 781.75 5.87 
*********************************************************************************************** 

Note: Multiple critical depths were foun d a t this loca tion . The c ri t i ca l depth wi th the l owes t, valid, 
water s urface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descript ion : 201 . 52 

RS : 201. 52 

Left channel sank Station Interpolated 
St ation El evation Data num= 97 

St a El ev Sta El ev St a El ev Sta El ev St a El ev 
******************************************************************************** 

12786 . 6 
13357 . 3 
14185 . 2 
15114 . 2 
15959 . 1 
16834 . 1 

17566 
18009.1 
18577.1 
18848 .6 
19223.7 
19607.6 

19936 
20608.4 
20990.6 
21391.4 
21995.7 
22225.8 
22674.4 
23263.4 

960.2 12939.6 
959.7 13501.3 
959.4 14386 . 6 
959.2 15254.5 
959 . 6 16138.8 

958 17009.5 
960 17731.1 

960 . 4 18087.6 
948.4 18651. 6 
953 .1 18893 . 8 
956 . 3 19 377 
951.7 19748 
956.7 20100 . 5 

948 20715.6 
945 . 3 21048.3 
958 . 4 21554.4 
958 . 3 22004.2 
961.6 22299 .7 
962 . 5 22848.1 
961.3 23370 

960. 1 13099 
960.4 13678.7 
959.8 14539 
962 .1 15427.2 
959 . 3 16313.2 
957 . 5 17081. 3 
959.6 17842.3 
959.9 18104.5 
946.4 18699 .1 

954 18925.3 
94 9. 7 19404. 1 
954.6 19781.1 
954.2 20244 
953.3 20891. 6 

948 21178 
958 21596.8 

960.1 22 157.3 
963.1 22 311. 3 
961.1 22905.9 
959 . 8 

960.1 13244 .9 
959 .8 13830.9 
959.6 14722.7 
959 .8 15592.7 
960.4 16492 . 7 
959. 5 17261. 7 
960.3 17845.2 

954 18264.9 
952. 7 187 53 . 8 

958 19065.9 
948.6 19480 . 7 
954. 1 19818.6 
952 .7 20403.3 
948 .2 20923.4 
947 .3 212 16.5 
958 . 1 21777.9 
959 .4 222 12.5 
960 . 4 22338.4 
961. 6 23058.8 

960 . 2 13300.5 962 . 8 
960 14035.1 959 . 9 

959 . 3 14894.1 959 . 5 
959.9 15779. 1 959 . 7 
958.5 16665.8 959 

956 17408.3 957.9 
962.917943.73961 . 3971 
951.7 18427.6 949.5 

949 18784.8 949.1 
958 . 5 19153 954.3 
94 9 . 5 19 540 . 9 94 7. 7 
949.6 19876.6 948.4 
950.4 20550.4 948 . 2 
941.8 20972 . 4 940 . 9 
954.8 21254.9 957 
958 . 2 21934 . 4 958 . 6 
961 . 1 22218 .9 959 . 2 
962.5 22478 . 8 962 . 4 
963 . 2 23081 . 5 963 . 2 

Manning's n values num= 
~ n~ ~ n~ ~ n~ ~ n~ ~ n ~ 

******* * *********** * * ***** * * * * * * * * * ** ~d: * 1<***** * * * * * * *** * * * * * * ******************* 
12786.6 .025 17009. 5 . 15 17261.7 .025 17845 . 2 .15 19480.7 .032 

20244 .037 21391.4 .025 

sank sta: Left Right Lengths: Left Chann el Right coeff Contr. Ex pan . 
17943.73 21391.4 495 492 . 06 495 .1 . 3 

I neffecti ve Flow num= 
Sta L St a R Elev Permanent 

12786 . 6 17845.2 963.2 F 
22212 . 5 23370 963.2 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
*********************************************************************************************** 
• E.G . Elev ( ft) 960.87 • Element Left os • chann e l * Right os * 
*vel Head ( ft ) 0.46 • wt . n-val . 0.049 0.025 
* w.s . Elev ( ft) 960.41 * Reach Len . ( ft) 495.00 492.06 495.00 
• crit w.s . ( ft ) 955.39 * Flow Area (sq ft) *28831.95 * 1431.09 
* E. G. s l ope ( ft / ft) *0.001854 *Area (sq f t) 4789.06 *28831.95 * 1448.82 
• Q Tot a l (cfs) *164000.00 * Fl ow (c f s) *158597 . 90 • 5402 . 08 
*Top width (ft) * 8984.51 • Top width ( ft) • 4752.04 • 3382.87 849 . 60 

vel Total ( ft /s) 5.42 * Avg. vel. ( ft /s) 5.50 3.77 
* Max Chl Dpth ( ft) 19.51 * Hydr. Depth (ft) 8.52 1. 79 
• conv. Total (cfs) *3808935 . 0 * conv. (cf s) *3683471.0 *125464.6 
* Lengt h Wtd . (ft ) 492.14 * wetted Per. ( ft) • 3388.49 798.86 
*Min Ch El ( ft ) 940.90 *shear ( lb/ sq ft) 0.98 0.21 
*Alpha 1.01 *Stream Power ( l b/ft s) • 5 . 42 0 .78 
* Frctn Loss (ft ) 0.85 * Cum volume (acre-ft) • 3542. 10 • 6682.74 895.57 
* C & E LOSS ( ft ) 0.01 * Cum SA (acres) 813.11 744.46 485.58 
*********************************************************************************************** 

war ning : Di vided flow computed for thi s cross-section. 
war ning : The cross-section end points had to be exten ded verti cally for the computed water surface. 
Note: Multiple criti cal depth s were f ound a t this location. The crit i cal depth with the l owes t , vali d , 

water surface was used. 

CROSS SECTION OUTPUT Profile #P F#2 
************************************************** **** ***************************************** 
* E. G. El ev (ft) 961.02 * Element 
• vel Head (ft) 0.49 • wt. n-val. 
• w. s. El ev ( ft) 960.53 * Reach Len. ( ft) 
* crit w. s . ( ft) 955.39 * Flow Area (sq ft) 
* E.G. Slope (ft / ft) *0 .001898 • Area (sq f t) 
• Q Total (c f s) *164000 .00 • Flow (c f s) 
* TO~ Wi dth ( ft) • 3382.85 • Top width (ft) 

ve Total ( ft /s) 5.61 * AVg. vel . ( ft / s ) 
* Max Ch l Dpth ( ft) 19 . 63 • Hydr. Depth (ft ) 
• conv. Total (c fs) *3764143 .0 • Co nv . (cfs) 
• Lengt h wtd. ( f t) 492.06 • wetted Per. ( ft ) 
* Mi n Ch El ( ft ) 940.90 * s hear ( l b/ sq ft ) 
• Al pha 1.00 • s tre am Power ( l b/ ft s) • 
* Frctn LO SS (ft) 0. 86 • cum volume (ac re-ft) 
* C & E LOSS ( ft ) 0 .01 • cum SA (acres) 

Left OS * c hannel 
0 . 049 

495 . 00 492 . 06 
*29242 . 62 
*29242 . 62 

*164000.00 
• 3382 . 85 

5 . 61 
8.64 

*3764143 .0 
• 3390 . 73 

1.02 
5. 73 

290. 2 5 * 7040.55 
43.55 744.76 
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Right OS * 

495.00 

30 . 85 
5. 87 



• 

• 

• 

Dup l i cateEffecti ve 
*********************************************************************************************** 

Note: Multiple critica l depths were fo un d a t this location. The critical depth with the l owest, val id , 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201.43 

RS: 201.43 

Left c ha nn el Bank s t at i on I nterpol a ted 
stati on Elevation Data num= 97 

sta El ev sta El ev Sta El ev sta El ev Sta El ev 
**** ** * ** **** * * * * * ** * * ***** * *** ***** * ************** *** ******* * * * * * ** * ** ********* 
12790.4 959.2 12931.7 959 . 4 13106.1 959. 5 13261.9 959 . 6 13426.6 960 . 3 
13574 . 8 960. 1 13719.2 960 13863.6 960.3 14015 . 4 959.4 14162. 1 960.1 

14260 960.7 14418.2 961.9 14556.8 961.4 14697. 8 960 . 6 14846. 1 959. 1 
15008.5 959.1 15194 . 6 958.6 15331.7 959.1 155 11 . 6 959.4 15657.5 959.5 
15799.1 959 . 9 15827.9 961. 5 15973 . 4 960.8 16110.8 960.5 16254.2 959.9 
16478.5 958. 1 16617 . 9 958 16780 . 3 959.8 16924.1 959.3 17061.9 956 
17202.1 956.4 17374.3 959 17594.2 959.4 17734 959.4 17844.3 960 . 3 
17853. 5 961.9 17859 . 2 959.6 18001.4 960.7 18014 . 9960 .4907 18053 959.9 
18066.9 952.8 18179.7 952.8 18317 950.6 18459 . 7 949.9 18597.4 947.5 
18738.8 948.8 18799 . 8 954.8 18924.3 958 19076.8 958 .9 19195 . 5 956.6 
19253.6 950.7 19403.4 947 19416.1 948.3 194 50 . 8 947.6 19528 . 4 954 .4 
19671.9 955.8 19712.9 955.8 19744.1 948 . 3 19847.5 947.6 1985 1. 7 953.1 
19996.8 955.1 20141.7 954 . 2 20303 . 2 954.8 20474 . 6 951. 5 20649 946.3 
20689.8 947.9 20719 . 5 943.8 20747.5 947.5 20911. 6 947 2095 1. 8 947.8 
20976.3 941.3 21080.6 942.7 21100.4 945 .1 21136 . 4 946.2 21179.1 944 . 6 
21271.5 950 . 5 21342. 1 957.5 213 53.3 959.8 21363 .1 957.2 21516 . 4 957.7 
21676 . 7 958.3 21814. 1 958.7 21883 958.4 22035.4 957.9 22182 . 8 959.4 
22322.3 960.9 22328.9 958.7 223 40 962.3 22362 . 8 960.4 22606.3 961.2 
22648.5 961.2 22787 960.2 22945.6 960.3 23094 . 6 961.1 23289 . 3 961 
23341.9 960.2 23387.4 958.8 

Manning' s n values num= 
~ n~ ~ n~ ~ n ~ ~ n~ ~ n~ 

* * * * **** *** * ************ * * * ** * * * * ** ** * * **** *** ** ** * * * ** ** * *** ** * **** * ** * * * * ** *** 
12790.4 .043 15827.9 . 065 17202.1 .025 17853 . 5 . 15 19253.6 . 032 

20649 . 037 21342. 1 .025 

Bank St a : Left Right Length s : Left Channel Righ t coeff contr . Expan. 
18014.9 21342. 1 55 5 519.88 505 . 1 . 3 

Ineffective Fl ow num= 
St a L Sta R Elev Permanent 

12790 .4 18000 962.3 F 
22322.3 23387.4 962 . 3 F 

CROSS SECTION OUTPUT Profile # PF#1 
***************************************************************************************1<******* 

E.G. El ev (ft) 960.01 Element Left OB • channel • Right OB * 
• vel Head (ft) 0.55 • Wt. n-val . 0.042 0.025 
• w.s. Elev ( ft) 959.46 • Reach Len. ( ft ) 555.00 519 . 88 505.00 
• crit w. s. ( ft) 95 4 .87 • Flow Area (sq ft ) *26895 .29 • 1076.51 
• E.G. s l ope ( ft / ft) *0 . 001619 • Area (sq ft ) • 1820.20 *26895 .29 • 1085.40 
• Q Tot al (cfs) *164000 . 00 • Flow (cfs) • *160971.10 • 3028.85 

Top width ( ft) • 6526.99 • Top width ( ft) • 2369.07 • 3288.24 • 869.68 • 
vel Total (ft/s) 5 . 86 • Avg. vel. (ft/s) 5 . 99 2.81 

• Max chl Dpth ( ft ) 18 . 16 • Hydr . Depth (ft) 8 . 18 1. 28 
• conv . Tota l (c fs ) *4 076199 . 0 • conv . (cf s) *4000917.0 • 75281.8 
• Length wtd. (ft) 519 . 63 • wetted Per. (ft) • 3296.86 844.04 
• Min ch El (ft ) 941.30 • shear (l b/sq ft ) 0. 82 0.13 

Alpha 1.03 • Stream Power ( lb/ ft s) • 4.93 0.36 
• Frctn Loss (ft) 0 . 94 • cum volume (acre-ft) • 3504 . 55 • 6367 . 99 881.17 
* C & E LO SS (ft ) 0.01 * Cum SA (acres) 772 . 65 706.78 47 5. 81 
******************1t************************************************************* *************** 

war ning : Di vided flow computed fo r this cross-sect ion . 
wa rning: The c ross - section e nd points had t o be extended verti call y for the computed water s ur f ace. 
Note: Multiple critical depth s were foun d at thi s location . The c ritical depth with the l owest , vali d, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
* E. G. Elev (ft) 960 . 15 * Element Left OB * Channel * Right OB * 
* vel Head (ft ) 0.56 • wt. n-val . 0 . 042 
• w.s. Elev (ft) 959.60 • Reach Len . ( ft ) 555.00 519.88 505.00 
• crit w. s. (ft) 954.87 • Flow Area (sq ft ) *2733 4. 01 
• E.G. Slope ( ft / ft ) *0 . 001604 • Area (sq ft ) *27334.01 
• Q Total (cfs) *164000.00 • Flow (cfs) *164000.00 
• Top width ( ft) • 3288.24 • Top width ( ft ) • 3288 .24 

vel Total (ft/s) 6.00 • Avg. vel. ( ft /s) 6 . 00 
* Max Chl Dpth (ft) 18 .30 * Hydr . Depth ( ft ) 8 . 31 
• conv. Total (cfs) *4094692.0 • conv. (cfs) *4094692 .0 
• Length wtd. (ft ) 519.88 • wetted Per. (ft) • 3299 . 09 
* Min ch El (ft) 941.30 • shear (l b/ sq ft ) 0 . 83 
• Alpha 1.00 • stream Power (lb/ ft s) • 4.98 
• Frctn Loss (ft) 0.92 • cum volume (acre- ft) 290.25 6721.00 30.85 
* C & E LOSS ( ft) 0 .01 *Cum SA (acres) 43. 55 707 . 08 5.87 
*************************** *********************************** *******"************************** 

Note : Multiple critical depths were foun d a t this loca tion. The critical depth with the l owest , vali d, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201.33 

RS: 201.33 
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Dup l i cateEffecti ve 

Left Channel Bank Stat ion Interpolated 
Station El evation Data num= 97 

Sta El ev sta Elev Sta Elev Sta El ev Sta El ev 
******************************************************************************** 

12785.7 957 . 8 12951.9 958.1 13134.4 958 . 1 13293.5 958 . 1 13493 . 4 958 . 4 
13649.5 958.9 13744.1 960.9 13758 . 6 959.4 13925.5 959 14085.7 958.6 
14255.8 961.3 14420.6 961.4 14593 . 6 961.2 14794.8 960 . 7 14992.6 959 . 3 

15164 957 . 6 15345.7 958.5 15520 . 6 959 . 3 15694 .3 959.9 15854.4 959 . 9 
16014 . 9 960.3 16184. 1 960.4 16362 . 7 960.3 16517 .9 960.6 16680.1 958.6 
16837.4 958.7 16937 956.7 17109.2 956.2 17266 . 3 958.7 17288.5 957.8 
17465.9 959.2 17667 . 7 959 17831.2 959.5 17862 961.6 17929.5 961.8 
17948.2 960.418049.52959.5026 18072. 4 959.3 18086 . 6 953 18242.2 954.4 
18398.7 954.5 18556 . 7 954.3 18607.2 952.5 18626.2 948. 5 18634 . 2 950 
18715. 7 949.6 18791 954.8 18874.7 955.9 18937.2 954.7 18984 . 3 948 
19116. 8 949.1 19140.9 943 19269 . 7 945.9 19315 948.3 19489 .9 950.7 
19565 .6 952.4 19588. 8 955.2 19608 . 2 948. 1 19752.9 948 19806.6 953 
19969 . 5 952.2 20134.6 953 . 3 20171.4 952 .2 20226.7 955.4 20293.9 954.2 
20341.3 955.5 20424.9 951.7 20512.5 950.6 20548.8 944.7 20652.6 950 
20769.7 946.7 20843.2 955 21006.1 948.3 21057.8 946 . 6 21076.8 943.6 
21236.1 944 . 8 21304.1 946.3 21310 . 7 945 21357 957 . 5 21381.8 958.1 
21545.7 957.7 21548.3 957.8 21799 . 8 956.8 21810.6 956 . 8 22056.9 957.1 
22107.8 957.3 22115 958.6 22356.1 957.9 22513.8 959 . 5 22624.6 962.2 
22794.7 960.7 22966 .1 961 23037 .1 962.1 23192.4 961.3 23366.6 961.5 
23397.6 960.4 23444 960.7 

Manning ' s n values num= 
sta n val sta n val Sta n val Sta n val sta n val 

* * * * * * ** *** * ** * * * * * ** * * * * * * * * ******** * *** * * * ** *************** * * ** **** ******* ** ** 
12785 .7 

19315 
. 043 15854.4 
. 037 21381.8 

Bank Sta : Left Rig ht 
18049. 52 21381.8 

Ineffective Fl ow num= 
Sta L Sta R El ev 

12785.7 17929.5 962.2 
22624.6 23444 962.2 

.065 17266.3 

.025 
. 025 17929.5 

Lengths: Left Channel 
515 514.62 

Permanent 
F 
F 

Right 
515 

CROSS SECTION OUTPUT Profi l e #PF#1 

. 15 19116 . 8 

coeff cant r. 
.1 

.032 

Expan. 
. 3 

*********************************************************************************************** 
E.G . El ev ( ft) 959.06 * Eleme nt Left OB Channel * Right OB * 

• vel Head (ft) 0.63 * Wt. n-val. 0 . 042 0 . 025 
w.s . Elev (ft) 958.44 *Reach Len. (ft) 515 . 00 514 . 62 515.00 
Crit w. s. ( ft) 954.88 • Fl ow Area (sq ft) *25245 . 53 889.59 
E.G. slope (ft/ft) *0. 002024 *Area (sq ft ) 944 .14 *25245 . 53 889.59 
Q Total (c fs) *164000.00 • Flow (cfs) *161537 . 10 * 2462.93 
Top wi dt h (ft) * 5745.25 * Top widt h (ft) * 1467 . 85 * 3307 . 46 • 969.94 
vel Total (ft/s) 6.28 * Avg. vel . (ft/s) 6.40 2.77 
Max Chl Dpth (ft) 15 . 44 * Hydr. Dept h (ft) 7.63 0.92 
conv. Total (cfs) *3645795 . 0 * Conv. (cfs) *3591043.0 54752.0 
Length wtd . (ft) 514 . 63 *\vetted Per. (ft) * 3316.01 970.05 

*Minch El (ft) 943 . 00 • shear ( lb/sq ft) 0.96 0.12 
Alpha 1 . 03 *Stream Power (lb/ft s) • 6.15 0 .3 2 
Frctn Loss (ft) 1.00 cum volume (acre-ft) * 3486 . 94 * 6056.85 869.72 
c & E Loss (ft) 0 . 01 • cum SA (acres) 748 . 21 667.42 465. 14 

*********************************************************************************************** 

warning: 
warn ing: 
Warning: 

Note: 

Divided flow computed for this cross-section . 
The cross-section end points had to be extended verticall y for t he computed water surface. 
The energy loss was greater than 1. 0 ft (0.3 m). between the current and p revious cross 
section. This may indicate the need for additional cross sections . 
Mul tiple critical depths were found at this locat ion . The critical depth wi th the lowest, 
water surface was used . 

CROSS SECTION OUTPUT Profil e #PF#2 
******-!:**************************************************************************************** 

E. G. El ev (ft) 959 . 23 El ement Left OB * Channel • Right OB * 
vel Head (ft) 0 .63 * \Vt . n-Val . 0.042 

* w. s. Elev (ft) 958 . 60 *Reach Len. (ft) 515 . 00 514.62 515.00 
* crit w.s. (ft) 954 . 88 * Fl ow Area (sq ft) *25785.53 
* E.G. slope (ft/ft) *0.001959 *Area (sq ft) *25785.53 
* Q Total (cfs) *164000.00 * Flow (cfs) *164000.00 
*Top width (ft) * 3307 . 45 *Top wi dth (ft) * 3307.45 

ve l Total (ft/s) 6.36 * Avg . vel . (ft/s) 6.36 
* Max Ch l Dpth (ft) 15.60 * Hydr. Depth (ft) 7. 80 

Conv. Total (cfs) *3705386.0 * Conv. (cfs) *3705386.0 
Length wtd . ( ft) 514 . 62 \Vetted Per . (ft) * 3316 . 67 

*Min ch El (ft) 943 . 00 * s hear ( lb/sq ft) 0.95 
*Alpha 1.00 * Stream Power ( l b/ft s) * 6 . 05 
* Frctn Loss (ft) 0 . 96 • cum volume (acre-ft) 290.25 • 6404.02 30.85 
* c & E Loss (ft) 0 . 01 *cum SA (acres) 43.55 667.72 5.87 
*********************************************************************************************** 

vali d , 

Note: Mu l t i pl e critical depths were found at this l ocation. The cri tical depth with the l owest, vali d, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 201 . 24 

Left c ha nn e l Bank station 
station Elevation Data 

Sta El ev Sta 

RS: 201. 24 

I nterpo l ated 
num= 97 

Elev sta Elev Sta El ev sta El ev 
******************************************************************************** 

12806 955.8 12962.7 956. 3 13145 .6 957 . 3 13331. 4 956. 5 13517.2 956 . 2 
13697.1 957.3 13855.5 957.4 14010.3 957 14164.7 956 . 7 14318.4 958.2 

14482 958 . 5 14660 956.8 14688.4 957.7 14821.8 955 . 2 14989 957 . 8 
15156 956 . 9 15324.8 957.6 15476 . 8 959 15632.7 959.6 15787 959 . 8 

15939. 5 959 16132.2 958.4 16296 . 2 957.9 16464.6 957 .9 16632.1 958 .1 
16801.9 956.7 16986.8 954.6 17117.8 954. 3 17180.2 958.7 17353.5 957 . 6 
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17566. 1 
18084.6 
18769. 1 
19190.4 
19709 . 9 
20272.4 
20901.9 

21477 
21742.9 
22660. 5 
2353 5. 3 
23745.1 
24523.2 
25449.6 

957 . 4 17719.1 
951.9 18123.2 
951. 5 18834.7 
949.6 19365.4 

951 19861.9 
956.3 20322.3 
952 . 6 21060 . 4 
945.1 2151 5.7 
955.8 21840 .8 
959.5 22837. 1 
958 . 6 23693.7 
960 . 6 23895.9 

960 24683 . 9 
962.7 25490 

957.9 17947.6 
954.4 18273 .7 
946. 6 18852 . 7 
949.8 19479 .4 
951.5 20036.3 
953.3 20397.8 
953. 1 21108.8 
945.4 21547. 4 
955.8 22073.6 
960 . 3 23006 
960 . 2 23701.8 
959.5 24055.3 
959. 1 24867 . 9 
964.7 

957.8 18063.5 
954.7 18463.7 
947 .7 18957 
950.7 19501. 5 
950.6 20116 . 5 
952.3 20534 .1 
948.4 21143 . 3 
956.4 21570 
956.2 22315 . 2 
960.7 23189 
958.7 23728.6 
959.7 24212 
960. 4 25044.2 

Dupli cateEffect ive 
959 . 918067 . 36958 . 4367 
954. 1 18640.4 954 .1 
944.8 19101 . 5 944.9 
945.5 19659.5 947 . 2 

953 20174.4 956.4 
946.8 20728.3 949.3 
943. 1 21322.6 943 
957.6 21573.6 955.3 
956 . 6 22474 . 6 957.8 
960.3 23372.7 959.3 
959 . 3 23733.9 957 . 9 

959 24364.3 958.6 
960.6 25240 .9 961 . 6 

Manni ng ' s n val ues num= 9 
Sta n val s ta n val Sta n val Sta n val Sta n val 

******************************************************************************** 
12806 .043 16132.2 .065 17180 . 2 .025 17947.6 . 15 18063. 5 . 15 
18957 .037 19659.5 . 032 20174 . 4 .037 21570 .025 

Bank St a : Left Ri ght Length s : Left channel Ri ght coeff Contr. Expan . 
18067 . 36 21570 485 488. 56 490 . 1 . 3 

Ineffect i ve Fl ow num= 
Sta L Sta R El ev Permanent 
12806 18063. 5 964 . 7 F 
23006 25490 964.7 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
*********************************************************************************************** 
* E.G. El ev (ft) 958.06 * El eme nt Left OB * Channe l * Right OB * 
*vel Head (ft) 0 . 59 * wt . n-val. 0.040 0.02 5 
* w.s. El ev ( f t) 957 . 46 * Reach Len . (ft) 485.00 488.56 490.00 
* Crit w.s. ( f t) 953.61 * Fl ow Area (sq ft ) *25746.25 * 1138.86 

E.G . s l ope (ft/ f t) *0.001852 *Area (sq ft) * 2208.10 *25746.25 * 1138.86 
• Q Total (cfs) *164000.00 * Flow (cfs ) *160488 . 90 • 3511.11 
* Top width (ft) * 6935 . 04 • Top width (ft) * 2577 .63 * 3497.54 859 . 88 

vel Total (ft/s ) 6 . 10 * AVg. vel . ( ft /s) 6.23 3.08 
* Max ch l Dpth (ft) 14 . 46 * Hydr . Depth (ft) 7.36 1. 32 
* Conv. Total (cfs) *3 811227 . 0 * Conv . (cfs) *3729632 . 0 * 81595 . 2 

Length Wtd. ( f t) 488.58 * wetted Per. (ft ) * 3502.73 * 860 . 52 
Mi n c h El ( f t) 943 . 00 *shear ( l b/sq f t ) 0 . 85 0 . 15 

* Al pha 1.03 * Stream Powe r ( lb/ ft s) 5.30 0 . 47 
Frctn LOSS ( f t) 0 . 68 * Cum Vo l ume (acre-ft) * 3468 . 30 * 5755.64 857 . 73 

* c & E Loss ( f t) 0 . 05 * cum SA (acres) 72 4 . 29 627.2 3 454 . 33 
******************************************************"~<***** * *************** ******1< ************ 

war ning : Di vi ded fl ow computed f or t hi s cross - secti on. 
war ning: The c ross-secti on end poi nts had to be ext ended verti call y for the computed wat er s urface. 
Note: Mu lti pl e critical depths were f ound at th is l ocati on . The cri t i cal depth with th e l owes t , vali d, 

water s urf ace was used . 

CROSS SECTION OUTPUT Profil e #PF#2 
*********************************************************************************************** 
* E. G. El ev ( f t) 958 . 26 * El ement Left OB * Cha nn e l * Ri ght OB * 
* vel Head ( f t) 0.60 * wt. n-val . 0 . 040 

w. s . El ev (ft) 957.66 *Reach Len . (ft) 485 . 00 488 . 56 490.00 
* cri t w.s. (ft ) 953.61 • Fl ow Area (sq f t) *26420 . 0 7 
* E. G. slope (ft/ ft) *0.001790 * Area (sq ft) *26420 . 07 
* Q Total (cfs) *164000.00 * Fl ow (cfs) *164000 .00 

Top Width (ft ) * 3500.08 * Top Wi dth (ft) * 3500.08 
vel Total (ft/s) 6 . 21 * Avg. vel . ( f t /s ) 6.2 1 

* Max chl Dpth ( f t) 14 . 66 * Hydr. Depth ( ft ) 7. 55 
* conv. Total (c f s) *3876386.0 * conv. (cfs) *3876386.0 
* Length wtd . (ft ) 488.56 *wetted Per . ( ft ) * 3505 . 53 * 
* Min ch El ( f t) 943.00 s hear ( l b/ sq ft ) 0. 84 
* Al pha 1 . 00 * Stream Power ( l b/ f t s) * 5 . 23 

Frctn Loss (ft) 0.65 * Cum volume (acre- f t) 290 . 25 * 6095.64 30.85 
c & E Loss (ft) 0.06 *cum SA (acres) 43 . 55 627.5 1 5.87 

************1<********************************************************************************** 

Not e : Multi pl e cri t i cal depths were fo un d at t hi s l ocat i on. The cri t i cal dept h wi t h t he l owes t , vali d, 
water s urface was used. 

CROSS SECTION 

RIVER: 
REACH: RS : 201.14 

INPUT 
Descript i on : 201.14 

Left Chann e l Bank St at i on Interpol ated 
St ati on El evati on Data num~ 97 

St a El ev Sta El ev Sta El ev Sta El ev St a El ev 
******************************************************************************** 

12823 . 9 955 . 7 12999.4 956 . 2 13212 . 7 955.6 13428.9 956 13645 . 2 955.7 
13816 . 9 955.8 13992.2 956 14163 .4 956. 5 14335.2 955.8 14527 . 3 956. 5 
14708 . 6 956.3 14909.6 955 . 2 15093 . 8 955 . 5 15267 954.8 15439 . 6 956.4 
15609.9 956 . 4 15791 956 . 8 15950 . 3 959 16129.2 957.7 16303.6 956 

16475 953 . 7 16660 . 8 955 16839 . 9 953.5 17004 . 5 951. 4 17082. 5 958 . 8 
17162 . 8 956.1 17184 . 4 958 . 7 17362 . 4 957.4 17598.4 957. 1 17832 . 2 956.8 
18017 . 1 960 18032 960 . 218037 .86957 . 9083 18056 .8 950.5 18241.1 949 . 4 
18415.6 950 . 8 18585 . 7 951.8 18725.4 952.4 18733. 1 949.9 18790 . 6 949. 1 
18818.8 941. 6 18850 . 4 943 . 3 18986 . 4 943.9 19077.9 949 . 8 19149. 1 948 . 9 
19305 . 2 951 19389 . 8 945.3 19562.7 946 . 4 19610 949.5 19790 . 7 949.7 

19961 950 . 3 20069 . 8 955 . 8 20203 . 6 953 . 6 20241. 8 949.2 2044 5 . 4 947. 5 
20 55 3 . 6 952 20738.9 949 . 5 20840 . 4 947.3 20887.4 943.5 20941. 4 948.4 
20992 . 7 949 . 8 21019 . 8 942 21063.4 942.9 21079 . 7 945 . 4 21128.6 946 

21160 941. 1 21202 . 5 940.4 21278.6 945.6 21455 .1 945.3 21569 . 3 940 .9 
21644 . 4 944.5 21697.9 954. 5 2172 1 955.2 21725 . 6 953 . 1 21741. 2 955 
22051. 3 955.9 22 155.8 956. 1 22389.7 956.4 225 12.4 956.8 22725 . 1 956.9 
22832 . 8 959 22857. 1 957 23030.8 959 23238 . 6 958 . 8 23414 958.9 
23606 . 9 957.7 23803 . 1 958 24052 . 9 958.2 24291.1 958 . 1 24471. 3 958.5 
24625 .1 958.9 24632.8 957.3 24637 . 8 958.9 24815.7 959 . 6 25013.4 960 . 6 

Page 145 



Dupl i cateEffecti ve 
25215.4 961.6 25365.2 962.4 

Manning's n values num= 8 
sta n val Sta n val Sta n val Sta n val Sta n val 

******************************************************************************** 
12823.9 .043 16303 . 6 . 065 17184. 4 .025 18032 . 15 18850.4 .037 

19610 . 032 20553.6 .037 21721 .025 

Bank Sta: Left Right Lengths: Left channel Right coeff Contr. Expan. 
18037 .86 21721 480 481. 53 485 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

12823.9 18032 962.4 F 
22832 . 8 25365 . 2 962.4 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
*********************************************************************************************** 

E.G . El ev (ft) 957.32 * Element Left OB Channel * Right OB * 
ve l Head (ft) 0 . 42 * lvt. n-val . 0 . 040 0 . 025 
w. s. El ev (ft) 956.91 * Reach Len. (ft) 480.00 481. 53 485 . 00 
crit w.s. (ft) 952.08 * Flow Area (sq ft) *31262.79 806.56 
E. G. s l ope (ft/ft) *0 . 001090 * Area (sq ft) 5150. 77 *31262. 79 806. 56 

* Q Total (cfs) *164000 . 00 * Flow (cfs) *162632.90 * 1367.12 
* Top width (ft) * 8631.33 * Top wi dth ( ft) * 3946. 34 * 3680 . 58 * 1004.42 

vel Total (ft/s) 5.11 * AVg. vel . (ft/s) 5.20 1.70 
*Max chl Dpth (ft) 16.51 * Hydr. Depth (ft) 8.49 0.80 
* conv. Total (c fs) *4966393 .0 * conv. (cfs) *4924992 . 0 * 41400 . 3 

Length wtd. ( ft ) 481.58 * \vetted Per . (ft) 3687 . 66 * 1004.99 
*Mi nch El (ft) 940.40 *shear (lb/sq ft) 0 . 58 0 . 05 

Alpha 1.03 *Stream Power (lb/ft s) 3 . 00 0 . 09 
Frctn Loss ( ft) 0 . 50 *cum volume (acre-ft) * 3427 . 33 * 5435 . 94 846.79 
c & E Loss (ft) 0.03 *cum SA (acres) 687.97 586.97 443.84 

**************************************************************************1<******************** 

warning: Divided flow computed for this cross-section. 
warning: The cross-section end point s had to be extended vertically for the computed water s u r face. 
Note: Multip l e critical depths were found at this locat ion. The critical depth wit h the lowest, valid , 

wat er surface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 

E. G. Elev (ft) 957.55 *Element Left OB * Channel * Right OB * 
vel Head (ft) 0 . 40 lvt . n-val. 0.040 
w.s. Elev (ft) 957.15 *Reach Len . (ft) 480.00 481.53 485 . 00 
Crit w.s. (ft) 952.08 * Flow Area (sq ft) *32150 . 13 
E.G. slope (ft/ft) *0.001017 *Area (sq ft) *32150 . 13 
Q Total (cfs) *164000.00 * Fl ow (cfs) *164000 . 00 
Top width (ft) * 3680. 58 * Top width (ft) * 3680. 58 
vel Total (ft/s) 5.10 * Avg . vel . (ft/s) 5.10 

*Max chl Dpth (ft) 16.75 * Hydr. Depth (ft) 8.74 
• conv. Total (cfs) *5 142934 .0 * conv. (cfs) *5142934.0 

Length wtd. (ft) 481.53 *\vetted Per . (ft) 3689.85 
Minch El (ft) 940.40 *shea r ( l b/sq ft) 0.55 

* Alpha 1.00 * Stream Power ( l b/ ft s) * 2.82 
* Frctn Loss (ft) 0.47 *cum vo l ume (acre-ft) 290 . 25 * 5767.18 30 . 85 
* C & E LOSS (ft) 0.03 *Cum SA (acres) 43.55 587 . 24 5.87 
*********************************************************************************************** 

Note: Multiple crit i cal depths were found at th i s l ocation. The critical depth with the lowes t, val id , 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descript i on: 201 . 05 

RS : 201.05 

Left channel Bank Station Interpol a ted 
Station El evation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

12848.3 954.5 13055.4 
13886 . 2 954. 5 14079.9 
14893 . 9 954.8 15093.5 
15890.9 955.3 16093.3 
16876.1 953.1 17029.6 
17239.8 956.7 17474.3 

17948.21 957.514 17963.9 
18642 947.2 18662 . 5 

19069.3 949.7 19115 
19450.5 944.4 19486 
19926.9 951 19979.4 
20233.6 946.1 20272.3 
20746 .4 950.2 20793.3 
21193.9 949.2 21384.8 

21849 955.5 2188 1 .2 
22189.8 954.8 22244.5 
22894.6 957.1 22905.9 

23414 957 23451.8 
24400 957.7 24595. 1 

24836.5 959.9 24997.1 

953.7 13276 . 2 
955 14267.8 

953.8 15286.8 
955.3 16296.5 
951.4 17090 
956.9 17712.8 
950.4 18149.7 
941.8 18877. 7 

948 19146 .2 
951.1 19656 .3 
950.2 20027.5 
948 . 2 20302.6 

949 20816.3 
948.9 21582. 1 
953.7 21901.6 
955.2 22537 .9 

959 22934.1 
959.3 23684.3 
958 . 4 24603.3 
961.2 

955.4 13483 . 1 
955.7 14489.3 

955 15508 
955.9 16489.7 
955.6 17177.7 
956.3 17920.1 
948.9 18366.7 
942.9 18965.7 
943.8 19305.4 
948 . 4 19742.2 
955 . 4 20105.3 
946.7 20402.5 
941.7 20964.1 

946 21750.2 
955.1 21907 
955.5 22570 . 5 
957.4 23165 .2 
956.6 23933.2 
957.1 24622.7 

957 . 1 13684.3 
955 . 5 14686 
955.8 15694.8 
956.3 16687.2 
953.2 17211.7 
957.3 17947 .8 
949.3 18552.6 
942.8 19025 .5 
944.7 19341.4 
94 9. 2 19800 . 5 
953.3 20157.5 
950 . 2 20615.4 
941.5 20993 . 4 
942.4 21815 . 9 
953.3 21990.8 
955.5 22835 
957.6 23380 

957 24126.1 
959.8 24638.5 

954.7 
954.3 
955.4 
954.3 
959.1 
957.7 
947 . 7 
948 . 9 
942 . 6 
946.7 
947. 1 
948 . 5 
945.9 
945.1 
953.6 
955.8 

958 
957 . 5 
957.6 

Manni ng's n val ues num= 8 
sta n val sta n val Sta n val Sta n val Sta n val 

******************************************************************************** 
12848 . 3 .043 16687.2 . 15 17177 .7 .025 17947.8 . 15 18965 . 7 .037 

19486 .032 20402 . 5 . 037 21849 . 025 

Bank Sta: Left Rig ht Lengths: Left Channel Right coeff contr. Expan. 
17948.21 21849 520 512 . 89 510 . 1 . 3 

I neffecti ve Fl ow num= 
Sta L Sta R El ev Permanent 

12848.3 17947 .8 961.2 F 
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oupli cateEff ecti ve 
22905.9 24997 . 1 961. 2 F 

CROSS SECTION OUTPUT Profi l e #PF#1 

* E.G . El ev ( ft ) 956.80 * El ement Left OB * Cha nn e l * Rig ht OB • 
* ve l Head ( f t) 0.31 * Wt . n-val . 0.045 0.025 
• w. s . El ev ( f t) 956.49 • Reach Len. ( ft ) 520.00 512 . 89 510.00 
• cr i t w.s. ( f t) 950 .99 • Flow Area (sq f t ) *35607.62 • 1502.82 
• E. G. s l ope ( f t/f t) *0 .000974 • Area (sq f t) • 6743 . 27 *35607.62 • 1502.82 
* Q Tot a l (cfs) *164000.00 • Fl ow (cfs) *160385 . 10 * 3614.90 
• Top wi dth (ft ) • 9249.94 • Top wi dth (ft) • 4334 . 00 • 3898 . 52 • 1017.42 

vel Tot a l (ft/s) 4 . 42 • Avg. vel . ( ft/s) 4.50 2.41 
* Max Ch l Dpth ( f t) 14.99 * Hydr . Depth ( ft ) 9. 13 1.48 
* conv. Total (cfs) *5254537 . 0 • conv . (cfs) *5138716.0 *115820 . 9 
• Length wtd. (ft ) 512.83 • wetted Per . (ft ) • 3906 .11 • 1017 . 82 
* Min Ch El (ft ) 941.50 • shear (lb/sq ft ) 0. 55 0.09 
*Al pha 1.02 • Stream Power ( l b/ ft s) * 2.50 0.22 
• Frctn Loss (ft) 0 .41 • cum volume (ac re-ft) • 3361. 80 • 5066.33 833.93 
• c & E Loss (ft) • 0 . 01 • cum SA (ac res) • 642 . 35 • 545.08 • 432 . 59 
'k1r'k1t1r**********************-R-*"k***"'"1r*** *********1<******1r**1t****************"'*'k***********-l:****** 

warning: Divi ded f l ow computed for thi s c ross- sect i on . 
warning : The cross-secti on end poi nts had t o be extended vertically for the computed water surface. 
Note : Multi pl e cri tical depths were found a t this l ocati on . The crit i ca l depth with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E. G. El ev (ft ) 957.06 * El ement Left OB • c hann e l * Ri ght OB • 
• vel Head (ft) 0.31 * wt. n-val . 0.045 
• w.s . El ev (ft ) 956.74 *Reach Len . ( ft ) 520.00 512 . 89 510 . 00 
* Crit W.S . (ft ) 950.99 * Fl ow Area (sq ft) *36618 . 90 
• E.G. s l ope ( f t / f t) *0.000928 • Area (sq ft) *36618.90 
• Q Total (cfs) *164000 . 00 • Flow (cfs) *164000 .00 
• Top width (ft) • 3898.52 • Top wi dth ( ft ) • 3898.52 

vel Total (ft/s) 4 . 48 • Avg. vel . ( f t / s) 4.48 
* Max Ch l Dpth (ft) 1 5.24 * Hydr. Depth ( f t) 9 . 39 
• conv. Total (cfs) *5383665.0 • conv. (cfs) *5383665 . 0 
* Length Wtd . (ft ) 512.89 * wetted Per . ( f t) • 3907 . 62 
• Min ch El ( f t) 941. 50 • shear (l b/ sq ft) 0. 54 
• Al pha 1.00 • stream Power ( lb/ f t s) • 2.43 
• Frctn Loss (ft) 0.39 • cum vol ume (acre-ft) 290 . 25 • 5387.08 30.85 
* C & E LOSS (ft) 0.01 *Cum SA (acres) 43.55 545.35 5 .87 
*******1r1r1<1<'k1r1r1r**********1t********************************************************************* 

Note: Multipl e cri tical depths were fo und at t his l ocati on . The critical depth with t he l owest, vali d, 
wat er s ur f a ce was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Descr i pt ion : 200 . 95 

RS: 200.95 

Left Chann el Bank St ati on I nterpol ated 
Stati on El evati on Data num= 97 

Sta El ev St a El ev Sta El ev Sta El ev Sta El ev 
* * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * 
12874.8 952 . 5 13039 . 9 952 13212 . 3 952.3 13372.8 953.5 13537 . 8 953 . 7 
13708. 5 953.7 13872 . 8 954 14042.5 953.4 14205 . 3 953.3 14401. 9 953.5 
14603 . 1 953. 1 14762 954.2 14934 952.2 15127 . 8 952 . 8 15312.6 953.8 
15422.3 957.2 15583 954.7 15746.4 955 15906.8 956.3 15988.2 955.4 
16164.6 957.4 16332.4 957.6 16504.4 956.6 16673 957 . 2 16861. 4 956.7 

17049 953.4 17207 . 8 95 1. 7 17274 955 . 6 17440.2 954.4 17613.5 957.4 
17631.7 953 . 8 17653 . 9 958. 1 17824.4 958 17905.8956.9189 17952.4 956.3 
17964.6 951. 3 1813 5.4 946 . 6 18219.9 947 18317.2 949.6 18410.9 946 . 7 
18428.8 949 18651.9 947.8 18690 . 8 946 . 2 18729.3 940 . 1 18914 943 .4 
19040.9 943.9 19102.9 941.9 19126.2 943 . 3 19190.9 941. 9 192 16. 4 943 . 8 
19237.2 941. 5 1942 0 .9 944.3 195 17.6 943.7 19 55 5.3 947 . 7 19758. 1 946 . 5 
19818.9 950 . 2 19947. 1 951.5 20006.8 955.9 20184.2 954. 1 20323. 1 95 1. 3 
20414.3 945 . 7 20 527.8 944 . 2 20653.3 949.4 20684.2 940.5 20842.4 942.7 
20989.1 947 . 8 21069.4 948 . 4 21262.3 947.7 21448 .8 948 . 8 21631.4 946 . 7 

21802 942.6 21869 .1 939.8 21909 . 3 943 .4 21954 953.2 22148 . 5 954.1 
22306.3 954 22378 955.4 22594.8 954 22757.8 954.9 22935.8 954.8 
23107.3 956 . 2 23275.4 955.9 23411 . 6 954.8 23573.4 957.7 23629.1 956.7 
23796 . 3 955.8 23971 . 7 955 . 8 24129 . 8 956 24294.4 955.8 24466.5 955.4 
24623 . 6 955 . 4 24630 955 . 3 24639 . 7 957 . 8 24648 . 4 954 . 6 24662 . 5 958 . 2 
24836 . 4 959.8 24988.3 960 . 7 

sta n val s t a n val sta n val 
Manni ng•s n values 

s t a n val 
num= 

sta n val 
6 

12874 . 8 . 043 17824.4 . 15 18729.3 . 03 7 195 17.6 .032 20323. 1 .037 
21954 .035 

Bank sta : Left Right Le ngths: Left channel Ri ght coef f contr. Expan . 
17905 . 8 21954 475 474.38 480 . 1 . 3 

I neffecti ve Flow num= 
St a L St a R El ev Permanent 

12874.8 17824 . 4 960.7 F 
23100 24988 . 3 960 .7 F 

CROSS SECTION OUTPUT Prof i 1 e #PF#1 
*********************************************************************************************** 
* E.G. Elev ( f t) 956.38 • El ement Left OB • channel • R i 8~63~B * • vel Head ( ft ) 0.29 • wt . n-val . 0.041 
* w.s. El ev ( ft ) 956 . 09 * Reach Len . ( f t) 475.00 474 . 38 480.00 
* Crit w.s. (ft ) 949.86 • Fl ow Area (sq f t ) *37268.25 * 1788.89 
• E.G. s l ope ( ft / ft ) *0.000668 • Area (sq ft) • 8739.61 *37268.25 • 2273.76 
* Q Total (cfs) *164000.00 • Fl ow (c f s) *161348. 80 • 2651.20 
* To~ Width ( f t) *10045.22 * Top Widt h (ft) * 3687.99 • 4001.09 • 2356. 15 
• ve Tot a l ( f t / s) 4 . 20 • Avg. ve l . (ft / s) 4 . 33 1. 48 
• Max ch l Dpth ( ft ) 16.29 * Hyd r. Depth ( ft ) 9. 31 1. 57 
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Dupl i cateEffecti ve 
* Conv. Total (cfs) *6344019.0 * conv . (cfs) * *6241462.0 • 102556.5 
• Length wtd. ( ft) 474.50 * ~<ett ed Per . (ft) • 4006.72 • 1140.01 
• MinCh El (ft) 939 . 80 • s hear (lb/ sq ft) 0.39 0.07 
* Alpha 1.05 * stream Power ( lb/ft s) * 1.68 0.10 
* Frctn Loss (ft) 0 . 44 * cum vo lume (acre- ft ) 3269 . 39 4637.30 811.82 
* C & E LOSS (ft) 0 .00 * Cum SA (ac res) 594.47 * 498.58 * 412.84 * 
*************** ***** **** ** ****************** ************ **************************** ****** ** *** 

war ning: Divided flow computed for this cross-section. 
war ning: The cross-sect ion e nd points had to be extended vertically for the computed water surface. 
warn ing : The conveyance ratio ( upstream conveyance divided by downstream conveyance) is l ess than 

0.7 or greater than 1 . 4. Th i s may indi cate the need for addit ional cross sect ions. 
Note: Multiple criti cal depths were found at this location. The criti cal depth wi t h the l owest, vali d, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
**************************************************************************** ** ***************** 
• E.G. El ev (ft) 956.66 • El ement Left OB • channel • Ri gh t OB • 
* ve l Head (ft) 0 . 28 wt. n-val. 0.041 
• w.s. El ev (ft) 956.38 • Reach Len. (ft) 475 . 00 474.38 480.00 
• Cri t w. S. (ft) 949.86 • Flow Area (sq ft) *38407. 73 

E.G. s l ope (ft/ ft) *0.000629 • Area (sq ft) *38407.73 
* Q Total (cfs) *164000.00 * Flow (cfs) *164000.00 
* Top width (ft) * 4001.09 * Top wi dt h (ft) • 4001.09 

ve l Total (ft/ s) 4.27 • Avg . vel . (ft/ s) 4 . 27 
* Max ch l opth (ft) 16.58 * Hydr. Depth (ft) 9 . 60 
• conv. Total (cfs) *6536869 . 0 * conv. (cfs) *6536869.0 
• Length wtd . (ft) 474.38 • wetted Per. ( ft ) • 4010.18 
• Mi n ch El ( ft ) 939.80 • s hear ( 1 b/sq ft ) 0. 38 

Alpha 1.00 • Stream Power ( lb/ft s) * 1.61 
Frctn Loss (ft) 0.41 • Cum volume (acre-ft) 290.25 • 4945.39 30.85 

* C & E LOSS (ft) 0 . 00 * Cum SA (acres) 43.55 498 . 84 5.87 
************* ** ********* *********************** ** ********************************* ************* 

wa rning: 

Note: 

The conveyance rat i o (upstream conveyance divided by downstream conveyance) is 1 ess than 
0.7 or greater than 1.4. This may indicate the need fo r additiona l cross sections. 
Mu ltipl e critical depth s were found at this location . The critica l depth with the lowes t, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 200.86 

RS: 200.86 

Le ft cha nn el Bank Station Interpolated 
Stati on Elevation Data num= 98 

Sta El ev Sta El ev Sta El ev sta El ev sta El ev 
*** ***** **** ** ************* ************** ***************** ********* ******** **** * 

12893 952 .7 13071.4 952 . 113217.7 954.6 13366.3 951.7 13513.8 953.9 
13666 954 . 4 13820.1 953 . 4 13963 . 2 953.3 14149 953 .3 14333.5 952.5 

14509.1 952 .1 14688.3 953 .114861 . 7 952.4 15054. 1 951.6 15210.6 951.7 
15424.6 955 15571.3 g·s2 . 8 15782.9 955.2 16020 . 2 955.6 16192.2 953.9 
16399.2 952 . 8 16559 . 9 953 16714.8 953.3 16760.5 954 .7 16916.6 953.9 
17003.1 954.6 17168.1 950 .1 17285.1 949 .5 17360.5 954 . 6 17520.2 953 
17694.7 956 17869 .8 957 17934.1 958 .117992.44956 . 5698 17995.1 956. 5 

17996956.3408 18052.8 946 . 3 18288 . 3 948 . 1 18449.5 94 7.1 18628. 5 947.7 
18762 951.3 18912.7 950.4 19061.6 946.8 19092 945.3 19141.3 938. 5 

19175.6 940.7 19 336 . 6 941. 9 19619 . 6 944.7 19730.8 944.7 19826 . 2 949.9 
19922.8 951.3 20011 . 5 955.4 20112 . 1 951.4 20184.7 943.1 20254 952.1 
20 308 . 4 952.8 20438.4 949 . 3 20464.9 944 .1 20568.6 943.9 2074 4 .1 941.1 
20840.6 941. 3 20896.7 945 . 9 20979 . 1 947 . 3 21100 946.2 21279.3 951.2 
21459.1 946.8 21602.1 945 . 3 21642 . 4 941.5 21792.5 940 .9 21831.9 940.3 
21865.4 942.7 21898 952 22032 954 .1 22187.6 953.7 22377.3 953.4 
22522.7 953 .4 22725.4 952.8 22947.9 954 . 9 23137.5 955 23294. 6 956.1 
23413.1 955 . 8 23420 954 . 5 23482.2 956.5 23641.6 956.7 23647 . 7 954.4 

23806 955.4 2395 1.6 954.9 24112 954.8 24269 .9 954.6 24426.7 954.8 
24604 . 6 954.9 24656 .8 954.3 24670.5 956 .8 24680.8 954 24693.9 958.2 
24856 . 4 958.5 25029 . 7 959 25 175 960 .2 

Man ning 's n values num= 6 
~ n ~ ~ n~ ~ n~ ~ n ~ ~ n~ 

* * **** * * ** ***** * * * *** * * * * * * *** * * ** * **** * * ** *************** * * * * ****************** 
12893 .043 17934.1 .15 19619.6 .032 20308 . 4 .037 21898 .035 
22032 .035 

Bank Sta: Left Ri ght Lengths: Left channel Right Coeff Contr. Ex pan. 
17996 22032 525 523.32 525 . 1 . 3 

Ineffecti ve Flow num= 
Sta L Sta R Elev Permanent 
12893 17750 960 . 2 F 
23360 25175 960 . 2 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*********** ********* ********** *** ** *************************** *************************** ****** 
* E.G. Elev (ft) 955.94 • Element Left OB * Channel * Rig ht OB • 
* ve l Head (ft ) 0.31 * Wt. n-val. 0 . 053 0.035 
* w.s. Elev (ft) 955.63 * Reac h Len. (ft ) 525.00 523 . 32 525.00 
• crit w.s. ( ft ) 949.69 • Flow Area (sq ft) *35548 . 44 • 2059.19 
• E.G. s lope (ft/ft ) *0 .001346 * Area (sq ft ) *11394 . 54 *35548.44 • 2898 .59 
• Q Total (cfs) *164000.00 * Flow (c f s) *159393 . 20 * 4606.83 
* Top width (ft) *11080.59 • Top widt h (ft) * 4780.42 • 4032.00 • 2268.17 

ve l Total ( ft /s) 4.36 • Avg. vel. (ft/ s) 4.48 2.24 
* Max chl opth (ft) 17.13 • Hydr. Depth ( ft ) 8 . 82 1.72 
* Conv. Total (cfs) *4470468.0 * conv. (cfs) *4344891.0 *125577 . 2 
* Length wtd . ( ft ) 523 . 36 * wetted Per . ( ft ) • 4037 . 40 • 1196.09 
• Min ch El (ft) 938. 50 * shear (1 b/ sq ft ) 0 . 74 0.14 
*Alpha 1.03 *Stream Power (lb/ ft s) * 3.32 0.32 
• Frctn Loss (ft) 0.59 • cum volume (acre-ft) * 3159 . 61 • 4240.80 783.33 
* C & E LO SS (ft ) 0.00 * Cum SA (acres) 548 . 30 454 . 83 387.36 
*****R***** ***************************** ***R** **1< ************ *1r ********* ** ************* ******** 

warn ing : Divided fl ow computed for thi s cross - sec tion . 
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Dupl i cateEffective 
wa rning: The cross-section end points had to be ext ended vert i call y for t he computed water s urface . 
Note: Multiple criti cal depths were found at this l ocation. The critical depth with the lowes t, valid , 

water s urface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 

• E.G . Elev (ft) 956.24 • Element Left OB * c ha nn e l • Rig ht OB • 
• ve l Head (ft) 0 . 31 • Wt. n- val. 0.053 
* W. S . Elev (ft) 955 . 94 • Reach Len. ( ft) 525 . 00 523.32 525.00 
• cri t w.s . (ft ) 949.69 • Fl ow Area ( s q ft ) *36762 . 91 
• E. G. 51 ope (ft/ft) *0 . 001276 • Area (sq ft) *36762. 91 
• Q Total (cfs) *164000 . 00 • Flow (cfs) *164000.00 
• Top width ( ft ) • 4032 . 00 • Top width ( ft) • 4032.00 

vel Total (ft/ s) 4 . 46 • AVg. vel. ( ft / s) 4.46 
* Max chl Dpth (ft) 17 . 44 * Hydr . Depth ( f t) 9. 12 
• Conv . Total (cfs) *4591685 . 0 • Conv . ( cfs ) *4591685.0 
• Len gth wtd. (ft) 523 . 32 • Wetted Per . ( ft) * 4039 . 54 
• Min ch El (ft ) 938.50 • s hea r ( lb/sq ft) 0. 72 
* Alpha 1.00 *Stream Powe r ( lb/ ft s) * 3.23 
* Frc tn Loss ( ft) 0 . 55 • Cum volume (acre-ft) 290.25 * 4536.07 30. 8 5 

: * ~ * ~ *; * ~~ ~ ~ * ~ !;2 * * * * * * * * * * * * * 2 * 22 * *: * ~~~ * ~~ * ~ ~; ~;~ 2 * * * * * * * * * * * * * 1 ~ * ~ ; * * * * * ~ ~; * ;2 * *: * * * *; * ~ r * * * 
Note: Multiple critical depth s were found a t th i s l ocati on . The critical depth with the lowes t, valid , 

water surface wa s us ed. 

CROSS SECTION 

RIVER: 
REACH : RS: 200 . 77 

I NPUT 
De scription: 200 . 77 
St a tion El evati on Data num= 96 

Sta sta El ev sta El ev 

12925 .1 950 . 1 13101.8 952.3 13250. 4 
13804 .4 951.9 14027 953 . 4 14249.5 
14752 .3 950.6 14873.3 950 . 3 15006 
1544 3 . 8 954 . 5 15631.2 955 . 3 15702.9 

16172 955.8 16295 . 1 951.4 16462 
16854. 8 954 17022.2 952 . 1 17185. 4 
1747 3 . 6 951.6 17660 . 6 954.4 17828.8 
18147 . 9 944 . 4 18302 . 9 946. 4 18524 . 1 
18902 .5 949.8 18913.4 952 19097 
19280.9 949.5 19321.8 951. 3 19557 . 8 
19911. 9 942.9 19989. 5 951.1 20140.5 
20362.3 944.7 20388.7 942.6 20487.8 
20829.2 942.4 20906.3 944 . 7 21056 
21524 . 6 940.4 21559.7 941 21581 
22 102.3 952 .1 22329.8 953.2 22461 
23050 . 7 954 . 8 232 17 . 5 954.9 23380.5 
23439 . 7 954.3 23489 . 2 957.2 23506.4 
23876.7 954.3 24057.8 954 . 4 24216 . 1 
24685 . 3 953 . 1 24698.2 956 . 8 24704 . 7 

24978 959 . 5 

Man ni ng's n val ues num= 6 

Elev Sta El ev Sta Elev 

951 13436 .7 950 . 7 13651.1 951.4 
951.8 14401.1 950.7 14592 . 6 949.7 
95 2 .1 15110.8 950 . 9 15249 . 1 953.3 
951.3 15936.9 951 16108 . 8 954.5 
950.7 16530.6 949.9 16652.3 952.8 
949.9 17349 . 4 948.1 17402.8 955.2 
955.3 17926.5 954 17969.3 948 
946. 1 18650.9 949 18815.8 948.8 
950 . 8 19277 951.3 19280.8 951.9 
943 . 7 19720.4 945.1 19857 . 8 946.5 
950.2 20288.5 945.2 20339.4 948.6 

944 20788 936.9 20804.9 937. 1 
944.4 21222.9 942.6 21375. 1 940.2 
950.6 21785.8 951.3 2195 1 952.4 

953 22651.4 95 3.3 22824.9 954 .7 
954 . 5 23421.7 954.3 23434.6 956 
952 . 5 23514. 1 955 . 4 23706.9 954.3 
954.4 24385.4 954.2 24554 . 4 953 . 9 
952.7 24723.6 958.6 24886.7 958.9 

~ n ~ ~ n~ ~ n ~ ~ n~ ~ n~ 
***********************11:*1<********************************************** ******** 
12925.1 . 043 17828 . 8 . 15 19 321.8 .032 19857.8 .037 21785.8 . 025 

21951 . 035 

Bank Sta: Left Rig ht Lengths : Left Channel Ri ght coeff contr. Ex pan . 
17828.8 2195 1 500 495.64 520 . 1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

12925.1 17630 960 F 
23630 24978 960 F 

CROSS SECTION OUTPUT Profile #PF#1 
********************************'k*******************i<********************************** ******* * 
• E.G . Elev (ft) 955 . 35 • El ement Left OB • channel * Ri ght OB * 
• ve l Head (ft) 0 . 33 • Wt . n-val. 0 . 04 3 0.043 0 . 035 
• w.s. El ev (ft) 955.02 • Reach Len. (ft) 500 . 00 495.64 520.00 
• Crit w.s. (ft) 949 . 21 • Flow Area ( sq ft ) 62.55 *34826 . 94 • 1951.25 
• E.G. s l ope (ft / ft) *0.000950 • Area ( s q ft) *14814 . 58 *34826 . 94 2840 . 32 
• Q Total (cfs) *164000.00 • Flow (cfs) 37 . 64 *160936 . 30 • 3026 . 04 
• Top widt h ( ft ) *11449.90 • Top width (ft) * 4718 . 53 • 4101.49 * 2629.89 

vel Total (ft/ s) 4.45 • Avg . vel. Cft/ s) 0 . 60 4 . 62 1. 55 
* Max Chl Dpth ( f t) 18.12 * Hydr . Depth ( ft ) 0 . 42 8 . 49 1. 25 
* Conv. Total (cfs) * 5320745.0 • conv . ( cfs) 1221.1 * 5221349 . 0 • 98175.5 
• Length wtd. (ft ) 496 . 09 • wetted Pe r . ( ft) 147 . 30 • 4108 . 72 • 1557.74 
• Mi n Ch El (ft) 936 . 90 • Shear (lb/ sq ft) 0.03 0 . 50 0.07 
* Alpha 1.06 * Stream Power (lb/ ft s) • 0 . 02 2 . 32 0.12 
• Frctn Loss ( ft ) 0.55 • cum vol ume (acre-ft) • 3001.67 • 3818.06 748.74 
* c & E Loss ( ft ) • 0.01 • cum SA (acres) • 491.06 • 405.98 357.84 • 
** *** ***** ******* ********************************************************** *** ************ *** ** 
wa rnin g: Di vided flow computed fo r t hi s cross-sect ion . 
wa rnin g: The cross-sect ion end poi nts had to be extended verti call y fo r the computed wate r surface . 
Note : Multiple criti cal dept hs were found at thi s l ocation . The critical depth with the lowest , va li d, 

water s urface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
* E.G. Elev (ft ) 955.70 * Element Left OB * ch annel * Right OB * 
• Vel Head (ft) 0. 32 • wt . n-val . 0 . 043 
• w.s . El ev (ft ) 955 . 38 * Reach Len . (ft) 500.00 495.64 520 . 00 
• Crit w. s . (ft) 949.21 • Flow Area (sq ft) *36283. 86 
* E. G. Slope ( ft / ft ) *0.000875 * Area ( sq ft) *36283. 86 
* Q Total (cf s) *164000.00 • Flow ( cfs) *164000.00 
* To~ width C ft) • 4122.20 • Top wi dth (ft) • 4122 . 20 
• ve Tot a l (ft / s) 4. 52 * AVg. vel. ( ft / s) 4 . 52 
• Max ch 1 opth C ft) 18.48 • Hydr . Depth ( ft ) 8 . 80 
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Dupl i cateEffective 
* Conv. Total (cfs) *5545445 . 0 * conv . (cfs) • *5545445.0 
* Length wtd . ( ft) 495.65 * \vetted Per. (ft) • 4132 . 49 
* Min Ch El (ft) 936 . 90 • shear (1 b/ sq ft) 0. 48 
* A 1 ph a 1. 00 * Stream Power (1 b/ ft s ) • 2 .17 

Frctn Loss (ft ) 0.50 cum volume (acre-ft) 290 . 25 • 4097 . 29 30 . 85 
* C & E Loss (ft) 0.00 cum SA ( acres) 43 . 55 406 .12 5.87 
************************************************************* ************************** ******** 

Note: Multiple crit i cal depths were found at this l ocat ion . The criti cal depth with the l owes t, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 200.67 

RS: 200 . 67 

Station El evation Data num= 96 
Sta El ev Sta El ev sta 

12952.7 947.8 13129.5 948.3 13308. 2 
13766 952 13870.6 949.3 14073. 7 

14746 . 4 948.7 14899 . 4 949 . 8 15045.4 
15471.5 952 . 2 15651.1 951.4 15730 . 3 
16438 . 6 948 . 9 16643 . 2 952 . 3 16796. 2 
17211 . 9 946 . 7 17315.9 947 17376.2 
17732.2 954.1 17919 . 3 952.9 17950 
18498.9 943.9 18565 943.8 18742.3 
18962.8 948.9 19023.7 94 7. 4 19040.9 
19569.2 947. 1 19719.3 940.8 19796 . 7 
20047 . 1 949 20111 948. 4 20263 
20782.8 941. 1 20963 .8 942 .2 20998.9 
21298.3 943 . 3 21316 950 . 6 21367.7 
21649.3 952 . 3 21939.5 952 . 7 21971.5 
22233.1 953 22256.3 952 . 8 22476 . 8 
22773.4 955 . 2 22873.4 959 . 1 23051.6 
23393.6 957 . 5 23430 957 . 4 23431 . 7 
23939.2 954 24125.4 954.8 24292 . 4 
24725.3 954 . 1 24731.8 955 . 7 24741.4 
24996.7 960 

El ev sta Elev Sta El ev 

948 . 8 13483.1 949 . 2 13641 952.6 
950.3 14282 951.5 14535.6 948 .8 
950.6 15138.5 953 . 1 15312.3 952.8 
949.9 15964.5 954 16199 . 7 953.8 

954 17002.3 953 .9 17133.8 952. 2 
954. 8 17384.7 952.3 1755 1. 8 953 . 1 
943.8 18101. 5 944 . 9 18330.6 947.4 
948 . 8 18888.2 952 1892 5. 4 946.6 
949.6 19238.5 952.4 19366.3 948 . 8 
942 . 1 19832.7 943.8 19969 943 
939 . 8 20444 . 8 942.7 20609 942.6 
941. 8 21090. 6 944. 3 21256. 2 942.8 
945.7 21427.5 950.4 21604 951.9 
952.7 22 194 953.4 22217.8 954.7 
953.9 22513.4 953.9 22711.5 95 5 .1 
959.3 23158.6 956.6 23168.5 958.8 
955.9 23584.2 95 4 . 6 23749. 1 953.9 
954.6 24492.9 954.3 24643 . 7 954.1 
953.7 24755 . 2 960.7 24923 959.7 

Manning's n values num= 8 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

** ****** ************************************************* *********************** 
12952.7 .043 17919 . 3 .15 18962.8 .032 19040.9 .15 19366.3 .032 

20263 . 043 21604 .025 21649 . 3 .025 

Bank Sta: Left Rig ht Lengths: Lef t Cha nn e l Right Coeff Contr. Expan. 
17919 . 3 21649.3 500 503.34 510 .1 . 3 

I neffective Flow num= 
Sta L Sta R Elev Permanent 

12952.7 17540 960 F 
22230 23500 960 F 
23915 24996.7 960 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
** ** ************ **** ************ *****************************************************1r********* 
* E. G. Elev (ft) 954.80 * El ement Left OB * channel • Ri ght OB • 
*vel Head (ft) 0.38 * Wt . n- val . 0.043 0.047 0.025 
* w.s . Elev (ft) 954.42 * Reach Len. ( ft ) 500 .00 503 . 34 510.00 

Crit w. s. (ft) 948.98 * Fl ow Area (sq ft) 337 . 22 *32402 . 02 * 1045.48 
* E.G . Slope (ft/ ft) *0.001288 *Area (sq ft) *15971.37 *32402 . 02 * 1461.47 
* Q Tota l (cfs ) *164000 . 00 * Fl ow (cfs ) 386.70 *160716.40 • 2896.93 
* Top width (ft) *10368.24 • Top width (ft) • 4962.4 1 • 3730 . 00 • 1675.83 

vel Total (ft/ s) 4.85 * AVg. vel. (ft/ s) 1.15 4 . 96 2 . 77 
* Max Chl Dpth (ft) 14.62 * Hydr. Depth (ft ) 0.89 8 . 69 1.21 
* Conv. Total (cfs) *4569344 . 0 * Conv . (cfs) • 10774 . 2 *4477856 . 0 * 80713 . 9 
• Length wtd. (ft) 503 . 48 * wetted Per. (ft) 379.31 3734 . 79 862 . 41 
* Minch El (ft) 939 . 80 * shear ( lb/sq ft) 0.07 0.70 0.10 
• Alpha 1.03 • Stream Power ( lb/ ft s) • 0.08 3.46 0 . 27 
* Frctn Los s (ft) 0 . 65 • cum volume (acre-ft) • 2824.98 • 3435 . 59 723 . 07 
* c & E Loss (ft) 0 . 00 • cum SA ( acres) 435 . 50 361.42 332.14 
*********************************************************************************************** 
warnin g: Divided flow computed for this cross -sect i on. 
warning : The cross-section end poi nts had to be extended vert1call y for the computed water surface. 
Note: Multiple critical depths were f ound at this location. The criti ca l depth with the l owes t , valid, 

water s urf ace was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
**********1r***** **** ************** *** ********** 1r ******** ** **********************************1r** 
* E. G. El ev (ft) 955.20 * Element Left OB • channel * Right 08 * 
* vel Head ( ft ) 0. 36 * Wt. n-val . 0.043 0.047 
* w.s . El ev ( f t) 954.84 * Reach Len. ( ft ) 500.00 503 . 34 510.00 
* Crit w. s. (ft) 948.98 * Flow Area (sq ft) 341.27 *33939. 87 
* E.G . Sl ope (ft/ ft) •o .001158 * Area (sq ft) 341.27 *33939 . 87 
* Q Total (cfs) *164000.00 * Flow (cfs) 457.27 *163542 . 70 

* ~~~ ~~~~~ (ft) * 4009 . 30 • Top wi dth (ft) 279.30 • 3730.00 
(ft/s) 4. 78 • Avg. vel. (ft/s) 1. 34 4. 82 

* Max Chl Dpth (ft) 15 . 04 * Hydr. Depth ( ft ) 1. 22 9.10 
* Conv. Total (cfs) *4819677 . 0 * conv. (cf s) * 13438.4 *4806238 . 0 
* Length wtd. (ft) 503 . 33 * wetted Per. (ft) 280 .55 * 3737 . 32 
* Mi n Ch El (ft) 939.80 * shear (1 b/ sq ft) 0 . 09 0. 66 
* Alpha 1.01 * Stream Power ( l b/ ft s) . 0.12 3.16 
* Frctn LOS S (ft ) 0 . 59 * cum volume (acre-ft) 288 . 29 * 3697.77 30.85 
* C & E LO SS (ft ) 0 . 00 * Cum SA (acres) 41.94 361.45 5. 87 
** ******************* ********* ************************* **** ************************************ 

Note: Multiple critical depths were found at this locat ion . The critical dept h wit h the l owest, vali d, 
water surface was used . 

CROSS SECTION 
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• 

• 

• 

Dupli cateEffecti ve 
RIVER: 1 
REACH: 1 RS: 200 . 58 

INPUT 
Description: 200. 58 

Right channel Bank Station Interpol ated 
Statlon El evat1on Data num= 97 

sta Elev Sta El ev s ta El ev sta El ev sta Elev 
********************************************************** ************ ********** 

13004.2 946.1 13252.7 946 13406.6 945 . 2 13565 . 9 944.9 13774 .2 944.6 
13943.1 945.5 14116.9 945 14279.1 946.6 14438.8 947.7 14609 948 . 4 
14768 .3 947 . 1 14929 947 . 1 15050 . 5 947 . 2 15202.4 950 . 2 15286.6 950 . 1 
15344 . 6 952 15 501. 3 950.2 15638 .8 948 . 6 15758.4 951.1 15992.6 950 . 5 
16109.8 952 . 6 16227.7 949.4 16451. 3 948.4 16610.1 950 . 8 16708 953 . 4 
1692 5.1 953 . 5 17149.3 953.1 17163 . 9 953 . 3 17234 . 2 944 . 5 17318 .9 945 . 5 
17387. 8 953.1 17544 .8 952 . 5 17768 953 . 3 17947 953 . 3 18120.4 944.7 
18239.5 947 18479 . 6 944. 5 18689 . 4 94 3 18899 . 8 94 7.1 18982 . 6 947 . 4 
19060.5 950.5 19193. 4 946.5 19239 . 2 951 19272 950.3 19281 947.8 

19435 949. 5 19481. 5 950.8 19780 . 1 939 . 9 19839 939 . 1 20105 . 5 937.6 
203 41.3 941.2 20411.6 945.7 20456.8 943 .9 20469.2 941.9 20590 941.2 

20660 946. 3 20712 .1 943.5 20803.5 943 . 1 20830.7 941.2 21002.3 943.4 
21117 . 8 946.3 21272 946. 4 214 25 950 . 4 21450950 . 6778 21452 950.7 

21643 952 . 3 21667 . 2 952 .4 21820 . 3 952 21847 . 8 952 22017.1 952.7 
22213 . 8 952 . 2 22244 . 2 960 . 6 222 57 .8 957 . 2 22270 . 2 958. 5 22289.1 952.8 
22392 . 9 953.3 22566.6 953.5 22797 . 3 95 4 .2 22998.5 955.3 23151 955 . 4 
23322 . 6 954 . 9 23399.1 953 . 2 23 498 953 . 6 23506 952 . 3 23516 . 9 955.5 
23555.1 955 . 9 23578.4 953.2 23779 .1 953 . 4 23989.5 954.5 24174.8 954.3 
24351.4 954 . 1 24538 . 2 953.8 24699.8 953.7 24771. 3 955.3 24776.5 952.9 
24795.5 960 . 4 24969.5 959.5 

Manning' s n value s num= 7 
Sta n val Sta n va l Sta n va l Sta n val s ta n val 

13004 .2 .15 14609 . 043 17947 .15 19481. 5 . 032 20105. 5 .043 
21425 . 025 21643 .025 

Bank Sta: Left Right Lengths : Left Channel Rig ht Coeff contr . Expan. 
17947 21450 475 479 . 55 530 . 1 . 3 

Ineffecti ve Flow num= 
Sta L Sta R Elev Permanent 

13004 . 2 17460 960 F 
22800 23380 960 F 
24200 24969.5 960 F 

CROSS SECTION OUTPUT Profil e #PF#1 
************* ** *** *************************************************** ********* *** **** ********** 
* E. G. Elev (ft) 954.14 * El ement Left OB * Channel * Right OB * 
* vel Head (ft ) 0.39 * wt. n-val . 0.043 0.048 0.025 
• w. s. El ev (ft ) 953 . 76 • Reach Len . (ft ) 475.00 479.55 530 . 00 
• crit w. s. (ft) 948 . 29 • Fl ow Area (sq ft ) 366. 16 *31612.27 * 1563 . 34 
• E.G. s l ope (ft/ft) *0.001313 • Area (sq ft) *23418 . 66 *31612.27 * 1568.20 
• Q Total (cfs) *164000 . 00 • Fl ow (cfs) 379.05 *159405 . 60 • 4215. 36 
• Top width (ft ) *10091 . 02 • Top width ( ft ) * 4942.80 * 3503 . 00 • 1645 . 22 

ve l Total (ft/ s) 4.89 • Avg. vel. (ft/ s) 1. 04 5 . 04 2 . 70 
• Max chl Dpth (ft) 16.16 • Hydr. Depth (ft) 0 .75 9 . 02 1.02 
• conv . Tota l (cfs) *4526509.0 • conv . (cfs) • 10462.2 *4399700.0 *116346 . 8 
* Length Wtd. (ft ) 481.45 *wett ed Per. (ft ) 487 . 00 * 3505.02 * 1540.52 * 
• Mi n ch El (ft) 937 . 60 • shear ( lb/ sq ft) 0.06 0 . 74 0 . 08 
• Alpha 1.04 • stream Power ( lb/ ft s) • 0.06 3.73 0 . 22 
• Frctn Loss ( ft ) 0 . 53 • cum volume (acre-ft) • 2598.92 • 3065.74 705.33 
• c & E Loss (ft) • 0 . 02 • cum SA (acres) • 378.65 • 319.63 312.70 
**1r********************************1t*************** * * ************************** * ** * *** * * *** * * ** 

wa rning : Divided flow computed for th i s cross - section. 
warning: The cross-section end points had to be extended vert i call y for th e computed wat er surface. 
Note: Mu ltipl e critical depths were found at this locati on. The criti cal depth with the l owest , vali d, 

water surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
******* * ************************************************************************ '~:** * *********** 
* E.G. El ev (ft) 954.60 * Element Left OB * channe l * Right OB * 
• vel Head (ft ) 0. 37 * Wt. n- val. 0.043 0.048 
* w.s. El ev (ft ) 954.23 * Reach Len . (ft) 475.00 479.55 530.00 
* Crit \V . S. (ft ) 948 . 29 * Fl ow Area ( sq ft ) 521.74 *33271. 84 
• E.G. s l ope (ft/ ft) *0.001187 • Area (sq ft) 521.74 *33271. 84 
• Q Total (cfs) *164000.00 • Fl ow (cfs ) 697 . 49 *163302. so . ~~~ ~~~~~ ( ft ) . 3940.00 • Top width (ft) 437.00 • 3503 . 00 

(ft/ s) 4 . 85 * AV~ . Vel . (ft/ s) 1. 34 4.91 
• Max chl Dpth (ft) 16.63 • Hy r. Depth (ft) 1.19 9. 50 
* Conv . Total ( cfs) *4759369 . 0 • Conv. ( cfs) • 20241.6 *4739127 . 0 
• Length Wtd . (ft) 479 . 52 • wetted Per . (ft ) 438 . 60 • 3508.58 
• Min ch El (ft) 937 . 60 * Shear ( l b/ sq f t ) 0.09 0 . 70 
• Alpha 1.02 • stream Power ( l b/ ft s) . 0.12 3.45 
* Frctn LOSS (ft) 0.49 • cum volume (ac re-ft) 283.34 . 3309.45 30.85 
* C & E LOSS (ft) . 0.01 • cum SA (acres) . 37. 83 . 319.66 5 . 87 
*************************************************************************** **** **************** 

Note: Multiple c riti cal depths were found a t this l ocation . The criti cal depth with the l owest, vali d , 
wate r surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descri ption : 200.49 

RS: 200.49 

stati on El evati on Dat a num= 96 
sta El ev sta El ev Sta El ev Sta El ev sta El ev 

* * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
13048 . 9 
13998.1 
14951.3 
15979. 3 

945 . 6 13261.8 
945.5 14204 . 4 
943.1 15156.1 
948.4 16200.3 

944.9 13471.4 
944 . 8 14399 . 4 
943.2 15371.2 
947 . 6 16375 . 3 

944.9 13640.6 
943.8 14586.6 
945.2 15548 . 1 
947.1 16493.4 

945 . 6 13821.9 
943.4 14763.6 
948. 1 15769.6 

953 16719 
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945 . 7 
943 

946.9 
952 . 8 



16949. 5 
17234.4 
17791.5 
18153.1 
19028.1 
19490.6 

20192 
20425 . 1 
20638.3 
20975.1 
21830 . 5 
22133.6 
23018.2 
23589.4 
24343.4 
24956 .8 

951 17106 .4 
945 .1 17404 .6 
947.5 17816.7 
947. 1 18273 . 7 
939.7 19085 
939.8 19542 
936.9 20201.4 
937.8 20452 
940.9 20706. 1 
941.9 21136.8 
950.9 21861.8 
952.2 22336 
953.8 23185.8 
954.7 23609.6 
952.9 24514.6 
957.1 

Manning •s n values 

951.7 17132.4 
947.6 17536 . 5 
949.6 17852.9 
941.6 18480 .3 
944.7 19190. 4 
943.5 19650 . 1 
940 . 9 20275.4 
941. 7 20573.6 
939.4 20811.1 
944.8 21171 
951.1 21876 . 9 
952.4 22590.8 
954.6 23401.6 

952 23780.4 
953.3 24725.8 

num= 
sta n val sta n val sta 

13048.9 . 15 15548 . 1 .043 17719.3 
20192 .043 21171 .025 

947.4 17168 
952.7 17719.3 

949 17862. 5 
943.2 18739.9 
945.3 19261.7 
948. 1 19854. 1 
939.8 20324 . 1 
946 . 4 20608 . 5 
939.3 20837.1 
950 . 3 21342.1 
959.1 21891.8 
952.7 22633 . 1 
954.5 23519 
952.4 23946.1 
953.2 24810 . 9 

n val sta 

. 043 18273 .7 

Bank St a : Left Right Lengths: Left c hannel Right 
17719 .3 21171 510 497. 59 510 

Ineffective Fl ow num= 4 
Sta L Sta R El ev Permanent 

13048 . 9 17380 960 F 
21840 22160 960 F 
22950 23300 960 F 
24485 24956 .8 960 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Duplicat eEffect i ve 
952 . 5 17198.4 950.8 
953.3 17750 . 3 952.7 
950 . 8 18012 .9 951 .3 

945 18856.4 944.7 
948.1 19342.5 943.7 
940.8 19947. 1 937.5 

944 20367.7 939 .3 
941 . 9 20627 944 . 1 
942 . 5 20956.7 943.3 
950.2 21559.3 950.8 

959 21905.4 951.7 
952.7 22813.2 952.3 

954 23540.6 951 .9 
952.4 24145 952 .4 
953.5 24835.6 958 

n val Sta n val 

.15 19342.5 

coeff cant r. 
. 1 

.032 

Ex pan. 
. 3 

• E.G . El ev (ft) 953.59 Element Le ft OB • Channel *Right OB • 
*vel Head (ft) 0.32 \;t . n-val . 0 . 043 0 . 047 0 . 025 
* w. s. El ev ( ft ) 953.28 *Reach Len . (ft) 510 . 00 497.59 510.00 

Crit w. s . ( ft ) 946.97 * Flow Area (sq ft) 607 .04 *33688.59 • 3074 . 81 
E. G. Slope ( ft / ft) *0 .000940 *Area (sq ft ) *29543.49 *33688.59 * 3468 . 71 

• Q Tot a l (c f s) *164000.00 *Fl ow (cfs) 961.51 *154777.40 * 8261.14 
• Top width (ft) *10978.11 * Top width ( ft) * 4663. 19 • 3450.48 • 2864.45 

vel Tota l (ft/s) 4 .39 * Avg. vel. ( ft/s) 1.58 4.59 2.69 
Max Chl Dpth ( f t) 16 .38 * Hydr. Depth (ft) 1.83 9.76 1.29 
conv . Total (c f s) *5347928.0 * Conv. (cfs) • 31354. 1 *5047184.0 *269389.9 

• Length wtd . ( ft ) 498 . 40 * \;etted Per . ( ft ) 332.19 3455.46 * 2378.92 
Min ch El (ft) 936 . 90 s hear ( l b/sq ft ) 0 . 11 0. 57 0. 08 
Alpha 1.05 *stream Power (lb/ft s) • 0.17 2 . 63 0 . 20 

• Frctn Loss (ft) 0.41 cum volume (acre-ft ) * 2310.15 • 2706.29 674.69 
* C & E LOSS (ft) 0.01 Cum SA (acres) 326. 27 281.36 285 . 27 
*********************************************************************************************** 

warning: Di vi ded f l ow computed for thi s cross-section. 
warning: The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multi pl e critical depths were found at thi s l ocation . The critical depth with the l owest, valid , 

water surface was used . 

CROSS SECTION OUTPUT Profi 1 e #P F#2 

* E. G. El ev (ft) 954. 10 *El ement Left DB * Cha nnel *Ri ght OB * 
*vel Head (ft) 0 . 33 * Wt. n- val . 0 . 043 0.047 
• w. s. El ev (ft) 953 . 77 *Reach Len . (ft) 510.00 497.59 510.00 
* crit w.s. ( ft) 946.97 * Flow Area (sq ft) 775 . 44 *35402.63 

E.G. Slope ( ft /ft ) *0 . 000893 *Area (sq ft) 775.44 *35402 . 63 
• Q Total (cfs) *164000 . 00 * Flow (cfs) • 1371.76 *162628.30 
*Top width (ft) • 3791.00 • Top width ( ft ) 339 . 30 • 3451.70 

ve l Total (ft/s) 4 . 53 * Avg. vel. (ft /s) 1.77 4 . 59 
*Max Chl Dpth (ft ) 16 . 87 * Hydr . Depth (ft ) 2 . 29 10 . 26 

conv. Total (cfs) *5487085.0 * conv. (cfs) • 45896.2 *5441189.0 
Length wtd . (ft) 497.80 * wetted Per. (ft) 345.94 * 3460 . 15 

*Minch El (ft) 936.90 *shear (lb/sq ft) 0 .13 0.57 
Alpha 1.02 • stream Power ( lb/ft s) • 0.22 2.62 
Frctn Loss (ft) 0.39 cum volume (acre-ft) 276 . 27 • 2931.44 30.85 

* C & E LOSS (ft) 0. 01 Cum SA (acres) 33.60 281. 38 5. 87 
*********************************************************************************************** 

Note: Multiple crit i cal depths were found a t this l ocat i on . The critical depth with the l owest, vali d, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 200.39 

RS: 200.39 

Station Elevation Data num= 96 
sta El ev Sta El ev sta El ev sta El ev Sta El ev 

**********************1::***********1<******1<************************************** 
13083 .9 945.2 13254.6 945 . 3 13486.8 945.5 13742.8 945.8 14008. 5 946 
14273.9 945.9 14454.3 945 . 6 14637.7 945.4 14834.7 945.2 15022.8 944.7 
15192.5 944.4 15417 . 5 944 . 4 15642.9 944.4 15819 . 7 943 . 9 16016.8 943 . 5 
16254.5 943.6 16478 . 3 943.8 16652.7 943.9 16819.7 947 . 8 16875.2 949 . 8 
16928.9 948.8 16992 . 7 951.1 17168.8 950.1 17242.1 945 17439 948 . 6 
17484.9 949 17507.9 946.2 17527.7 949.5 17682 . 5 952 . 2 17714.9 945 . 6 
17726.7 949 . 9 17781 947. 5 17966 . 7 946.8 18026.8 945.7 18050.3 941. 5 

18183 941.3 18379.8 942.6 18534.2 941 18751.2 942.5 18800.2 941.7 
18918.7 944 . 9 1902 5. 6 941.5 19161.9 944.8 19220.8 943 . 5 19267.5 947.7 
19444.5 940.9 19506.7 939 19763.7 940.6 19785 940.5 20110 . 3 939 . 9 
20152 . 6 937 20199 940.6 20240.6 941. 7 20272. 3 938.7 20460 . 6 948 . 4 
205 15 . 5 946.8 20585.3 946.5 20659.8 939.5 20714 . 2 938 . 7 20742 943.3 
20788.5 938.9 20812.7 939.9 20854.3 937 . 8 20978 . 7 940 . 9 21041 951.3 

210 62 949.6 21134.2 949.8 21326.6 949.6 21342 .1 949 . 6 21606.3 951 
21865.7 950.7 21893.4 950.9 21911.5 958 21918 . 5 956 . 7 21925.9 957.8 
21937.7 950.6 22 152.6 950.7 22336.4 951.5 22566 . 3 951.6 22807.6 951.9 
23031.4 952 . 1 23203.3 953.2 23429.6 953.3 23573 . 8 952 23600 955 . 9 
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• 

23653 . 9 
24572.6 
24952.5 

951.2 23829 
951.5 24742.1 
957.6 

950 . 5 24004 . 5 
951.6 24842 . 9 

950 .7 24185.9 
953.7 24848.9 

DuplicateEffective 
951.4 24362.4 951.7 
951 .1 24857 . 3 956 . 6 

Manning's n values num= 7 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

********************* ********************************************************** * 
13083.9 .15 16875 .2 . 043 17682 . 5 .043 18751.2 .15 19506 . 7 . 032 

20199 .043 21041 . 025 

Ba nk Sta: Left ~l8~i Lengths: Left channel Right 
17682.5 550 506.5 480 

Coeff Cant r. Ex pan. 
.1 . 3 

I neffecti ve Flow num= 
Sta L Sta R Elev Permanent 
13080 17300 960 F 
21400 22680 960 F 
24775 24952.5 960 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*************************-it*****************************************"***'t:***********************1t 
* E.G . Elev (ft) 953.17 * Element Left OB * Channel * Right OB * 
• vel Head ( ft ) 0.28 • Wt. n-val. 0.043 0.045 0.025 
• w.s . Elev (ft) 952 .89 • Reach Len. (ft) 550.00 506 . 50 480.00 
• crit w.s. (ft) 946.26 • Flow Area ( sq ft) • 1497.02 *34887 . 88 * 3429.20 
• E. G. slope (ft/ft) *0 . 000739 • Area (sq ft) *33168.13 *34887.88 • 5797.26 
• Q Tota l (cfs) *164000.00 • Flow (cfs) * 3488 . 42 *151819.00 • 8692.53 
• Top width (ft ) *11315.74 • Top width ( ft) • 4598.60 • 3358.50 * 3358.64 

vel Total (ft/ s) 4 .12 • Avg . vel. ( ft/s) 2.33 4.35 2.53 
• Max chl Dpth (ft) 15.89 • Hydr . Depth Cft) 3. 91 10. 39 1. 65 
* Conv . Total (cfs) *6034760 . 0 * Conv . (cf s) *128364.4 *5586533 . 0 *319861.9 
• Length Wtd. (ft) 507.09 • wetted Per . (ft) 382.99 • 3363.45 • 2078 . 59 
• Minch El (ft) 937.00 • s hear (lb/sq ft) 0 . 18 0.48 0.08 
• Alpha 1.06 • stream Power (lb/ ft s) • 0.42 2 . 08 0 . 19 
• Frctn Loss ( ft) 0.54 • cum volume (acre-h) • 1943.04 • 2314.62 · 620 . 44 
• c & E Loss ( ft ) 0.02 * cum SA (acres) 272.06 242.47 248 . 84 
********2****'"********************************************************************************* 

warning: Divided fl ow computed for this cross - section. 
warning: The cross-section end points had to be extended vertical l y fo r the computed water surface. 
Note: Multiple critical depths were found at th i s l ocati on. The critical depth with the lowest , valid, 

water surface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
********************* ************************************************** *************** *** ****** 
* E.G. Elev (ft) 953.70 * Element Left OB Chan ne l *Ri ght OB * 
• vel Head (ft) 0.29 • Wt . n-val . 0 . 043 0 . 045 
* w. s. El ev (ft) 953.40 • Reach Len . (ft) 550.00 506.50 480.00 
* Cr i t w.s . (ft) 946.26 • Fl ow Area (sq ft) • 1694.62 *36622.89 
• E.G. slope (ft/ft) *0.000702 • Area (sq ft) • 1694.62 *36622.89 
• Q Total (cfs) *164000.00 • Fl ow (cfs) * 4130.06 *159869.90 
• Top widt h (ft) • 3741.00 • Top width (ft) 382 . 50 • 3358 . 50 

vel Total (ft/s) 4.28 • Avg. vel. (ft/s) 2 . 44 4 . 37 
* Max Chl Dpth (ft) 16.40 * Hydr. Depth ( ft ) 4.43 10.90 
• Conv . Total (cfs) *6188329 .0 • Conv. (cfs) *155842 .5 *6032486.0 
• Length wtd. (ft) 508 . 20 • wetted Per. (ft) 390.34 • 3365 . 56 
• Min ch El (ft) 937 . 00 • shear (1 b/ sq ft) 0.19 0. 48 
• Alpha 1. 02 • Stream Power (lb/ ft s) • 0 . 46 2.08 
• Frctn Loss (ft) 0.49 * Cum volume (ac re-ft) 261 . 81 • 2520.06 30.85 
* C & E LOSS (ft) * 0 . 02 *Cum SA (acres) * 29.37 242.48 5.87 * 
*********************************************************************************************** 

Note: Multiple critical depths were found at this l ocation . The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc ription: 200.3 

RS: 200.3 

station Elevation Data num= 96 
sta El ev sta El ev Sta El ev sta El ev Sta El ev 

***************************************** *************************************** 
13125 . 5 
14123 . 9 
15122 . 2 
15926.3 
17113.8 
17658.3 
17867. 7 
18628.2 
19276 . 7 
20078 . 8 
20488.5 
20690.1 
20879.4 
21051.2 
21607.6 
22358.1 
22985.5 

23691 
24590.3 
24983.7 

945 . 5 13316 
945.2 14361.2 
945. 1 15335 
943.9 16194 . 5 
942.4 17377.6 
936.3 17675 
942.5 17967.1 
943.1 18829.4 
941.7 19395.7 
940.7 20263.9 
939.3 20499.7 
946. 3 20711.8 
947.5 20896 
955.9 21071.8 
952 . 1 21652.6 
956 .8 22480.5 
956.5 23086 .3 
953 . 2 23717.5 
950.3 24795.9 
956.7 

945 . 5 13495.7 
945.8 14546.2 
945.6 15433 
945.4 16429.4 
941.9 17498.6 
944. 5 17697. 5 

945 18084.3 
943.7 19025 
940.8 19474.4 
939.9 20310 . 8 
937 .7 20594.1 
945.7 20725.9 

957 20906 
953.9 21206 . 4 
956.5 21832 
957.8 22661.3 
950.7 23165.3 
950 . 5 23919 .1 
950 . 7 24878.3 

945.7 13687.9 
945.8 14737 . 5 
945.6 15567 . 6 
944.1 16628 . 2 
943.3 17607.2 
951.2 17780 .4 

942 18261.2 
944 . 9 19214.9 
946.5 19525.1 
939 . 3 20322.1 
938 . 9 20626.9 
942. 7 20819 . 1 

955 20980 
955 21247.3 

957.6 22017.2 
957.9 22684.8 
950 . 8 23400 . 3 
949.7 24 108.8 
952.9 24883.6 

94 5. 9 13882. 5 
945 . 3 14938 . 1 
939.4 15743.1 

944 16879 . 3 
938.9 17628 . 8 
950 . 6 17838 . 1 
944 .6 18437 . 1 
946.9 19248.3 
941.1 19863 . 4 
942 . 6 20372.8 
940.5 20657.3 
942. 7 20861. 5 
955 . 9 20990 
956 . 9 21438.7 
957.7 22136.9 
957 . 8 22918.3 

954 23576.8 
949.5 24379.6 
950 . 7 24903 

945.7 
945.4 
943.1 
943.5 
936 . 3 

947 
945 . 1 
947.6 
942.3 

938 
939.8 
948.6 
954.6 

956 
954 

956.9 
954.1 
950.1 
957.1 

Manning 's n values num= 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

* * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
13125.5 . 15 17780.4 .15 18261.2 . 065 19395 . 7 . 032 20263.9 . 043 

20896 .043 21206.4 .053 

Bank sta : Left Right Lengths: Left channel Right coeff contr . Expan. 
17780 . 4 20 96 520 515.72 560 .1 . 3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
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Dup 1 i cateEffecti ve 
13125 17205 960 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*********************************************************************************************** 

E. G. Elev ( ft ) 952.61 Element Left OB channel Rig ht os 
*vel Head (ft) 0.49 • wt. n-val . 0.150 0.046 0.053 

w.s. Elev ( ft ) 952. 12 *Reach Len . ( ft ) 520.00 515 . 72 560.00 
• cri t w.s. ( ft ) 947.18 * Flow Area (sq ft ) * 5257 . 79 *28732 . 01 • 2497.26 
• E.G. slope ( ft /ft) *0 . 001603 * Area (sq ft ) *35712.51 *28732 . 01 2497 . 26 

Q Total (c f s) *179750.00 * Flow (cfs) * 9082.61 *166347.00 * 4320.39 
• To p widt h (ft) * 9118.91 *Top width ( f t) • 4654 .90 * 3107.07 * 1356.93 

ve l Total (ft/s) 4.93 * Avg . ve l. ( ft /s) 1.73 5.79 1.73 
• Max chl Dpth (ft) 15.82 * Hydr. Depth (ft) 9. 14 9.25 1.84 

conv. Tot a l (cfs) *4488975.0 * conv. (cfs) *226824. 0 *4154256.0 *107895.0 
Le ngth wtd . (ft) 517.47 *wetted Per. (ft) 578.54 3112.25 1357.60 
Min c h El (ft) 937.70 * s hear ( 1 b/sq ft) 0. 91 0. 92 0.18 

• Alpha 1 .29 s tream Power ( lb/ ft s) • 1 . 57 5.35 0.32 
Frctn Loss (ft) 0.93 *cum volume (acre-ft) • 1508.19 1944.74 574 . 75 

* C & E LOSS (ft ) 0.01 Cum SA (acres) 213.64 204 . 88 222 . 85 
*********************************************************************************************** 

warnin g: Divided flow computed for this cross-secti on. 
warnin g: The cross-section end points had t o be extended vert i call y for the computed water s urface. 
Note: Multiple criti cal depths were foun d at this location. The c ri t i cal depth wit h the l owest , vali d, 

wat er s urf ace was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 

E. G. Elev ( ft ) 953 . 18 Element Left OB * Chann el * Rig ht OB * 
*vel Head ( ft ) 0 . 46 wt. n-val . 0 . 150 0 . 046 

w. s. Elev ( ft ) 952.73 * Reach Len. ( ft ) 520.00 515.72 560.00 
Crit w.s. ( f t) 947. 17 * Fl ow Area (sq ft) * 5605 . 86 *30611.86 
E.G. s lope ( ft / ft) *0.001382 * Area (sq ft ) 5605 . 86 *30611.86 
Q Total (cfs) *179750.00 * Flow (c f s) 9271.11 *170478.90 
Top width (ft) * 3683.53 *Top width (ft) 575.40 * 3108. 13 
vel Total ( ft /s) 4.96 * Avg. ve l . (ft/s) 1.65 5.57 
Max Chl Dpth (ft) 16.43 * Hydr. Depth (ft) 9.74 9.85 
conv. Tota l (cfs) *4835241 . 0 • conv. (cfs) *249391.0 *4585850 . 0 
Length wtd . (ft) 516 .00 * \;etted Per. ( ft ) 589.04 * 3113 . 47 
Min Ch El ( ft ) 937 . 70 s hear ( lb/sq ft) 0 .82 0.85 
Alpha 1. 20 Stream Power (lb/ft s) * 1.36 4.72 

* Frctn LOSS (ft) 0.80 *Cum Vo lume (acre-ft) 215.72 2129. 17 30 . 85 
* c & E Loss (ft) 0 . 01 * cum SA (acres) 23.33 204.89 5 . 87 
*********************************************************************************************** 

Note: Multiple critical depth s were foun d at thi s l ocation. The c riti cal dept h wit h the lowest, valid, 
water surf ace was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descr iption : 200.2 

RS : 200.2 

Left Channe 1 Ba nk Station Inte rpo 1 a ted 
Stat ion Elevation Dat a num= 97 

Sta El ev Sta El ev Sta El ev St a El ev Sta El ev 
'****************************'**************************************************** 

13153.3 944 . 6 13349.8 941 13453. 5 941. 7 13506.2 944.4 13667 . 2 944 . 5 
13896 . 4 944.4 14116.1 944.3 14330 . 9 944.2 14491.6 944.1 14677 . 3 943.8 
14757 . 1 939.6 14939 . 8 944 .1 15110 . 7 943.8 15278 . 6 943 .3 15461.1 943 . 2 
15632.4 943 .3 15866.9 943 .9 16084 . 9 943.3 16260 . 8 943.4 16458.2 942 .6 
16696.4 943.8 16928 . 4 942 . 2 17115942.0292 17146.9 942 17406 . 4 942.7 
17643 .4 942 . 6 17703.7 941.7 17728.1 936.2 17754 . 7 936.2 17774.2 941 
17960. 5 949.6 18052 . 3 948 18086.8 939.2 18113 .1 940 .7 18233.7 939 . 8 
18402. 1 943 18511.7 944 .8 18531.7 94 1. 8 18707 . 3 944 .7 18794.8 94 1. 3 
19017.2 943 . 2 19081.1 945 . 2 19247.5 944.2 19313 . 2 945.7 19482.3 942 . 9 
19591.6 942 . 6 20062.3 940 . 4 20235.8 940 20296. 5 940.6 20329.2 937.6 
20402.2 940.4 20578 .4 937 .9 20633 938 .7 20676 937 20686. 1 939.7 

20744 948 20822.3 948 20949.1 954 . 9 21027 . 6 947 .5 21215 947.3 
21338. 5 947 . 2 21527.5 948 . 5 21746 948 . 8 21841. 7 948 . 3 22059 949.1 
22 185.4 949 . 1 22507.1 948 . 8 22551.2 949 22836. 7 949.8 22992.3 949 . 2 
23156 .3 950 . 7 23327.5 950 . 2 23492.3 95 1. 2 23633.4 950.7 23641.6 948.8 
23667.9 953.3 23785.4 949 . 4 23980 949 24145 . 7 948 .5 24326 947. 5 
24336.6 946.6 24353.9 949 . 4 24529.6 949 . 2 24626 . 1 949 . 5 24679.5 947.3 
24861.6 949. 3 24983". 4 948 .5 24990.2 949 . 6 24999 . 2 947 25 138.6 950 
25 169. 5 955 .5 25202.4 950 .9 25239.2 950 25434 . 2 953.6 25474.7 955 . 9 
2 5481.6 954.7 25498.7 958 . 4 

Manning •s n values num= 
sta n val sta n val Sta n val sta n val Sta n val 

*********'****'******************************************************************* 
13153.3 .15 17960 .5 . 15 18233 . 7 .065 19482 . 3 .032 20235.8 .043 

20744 .043 21215 .025 23667 . 9 .053 

Bank Sta: Left Right Le ngt hs: Left ch a nn e l Right coeff contr. Ex pa n . 
17960.5 20744 535 525.73 515 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 
13150 17115 960 F 
20744 23100 960 F 

25169.5 25498.7 960 F 

CROSS SECTION OUTPUT Profi 1 e #P F#1 
********************************************************************************************** 
* E.G . El ev ( ft) 
* vel Head ( ft ) 

w.s. Elev ( ft) 
* crit w. s. ( ft) 
* E. G. Slope ( ft /ft ) 
* Q Total (c f s) 
* Top width (ft) 

vel Total ( ft /s) 

951.67 
0 . 56 

951.10 
946 . 78 

*0. 002027 
*17975 0 . 00 
*11857 . 73 

5. 05 

Element 
wt. n-val. 

* Reach Len. ( ft ) 
* Flow Area (sq ft ) 
* Area (sq ft) 

* FlOW (cf s) 
* Top width ( ft ) 
* Avg. vel . ( ft /s) 

Left OB • 
0 . 150 

535 . 00 

channe 1 • Rig ht OB 
0.046 0.051 

525.73 515.00 
• 7123. 41 
*37700.66 

*13140. 99 
* 4807.20 

1.84 

*24953.69 * 3542.48 
*24953.69 * 9020 .27 

*158890 . 60 * 7718.37 
* 2783.50 • 4267.03 

6.37 2.18 
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• 

Dupli cat eEf fec ti ve 
* Max Ch l Dpth ( f t) 14.90 • Hydr. Depth (ft) * 8 . 43 * 8.96 1.84 

Conv. Total (c f s) *3992119.0 * Conv . (cfs) *291851.9 *3528848.0 *171419.5 
* Length wtd. (ft) 525.91 * wetted Per . (ft ) 846 . 90 * 2786 . 31 * 1924.34 
* Mi n ch El (ft) 937.00 * shear (1 b/sq ft ) 1. 06 1. 13 0 . 23 
• Al pha 1.43 * Stream Power ( l b/ f t s) * 1.96 7 . 22 0 .51 
• Frctn Loss (ft) 0.98 • cum volume (acre- f t) * 1070.00 * 1626 . 94 500 . 71 
• c & E Loss ( f t) 0 . 03 • cum SA (acres) 157 . 16 170.01 186 . 70 
*********************************************************************************************** 
warni ng: 
warni ng: 
warning: 

Note: 

Divided fl ow computed f or t his cross -secti on. 
The cross-section end poi nts had to be extended verti call y f or t he computed water s urface. 
The energy loss was greater than 1.0 ft (0 . 3 m). be t ween the curre nt and previous cross 
section. This may indi cate the need for additi ona l cross sect i ons . 
Multi p 1 e critical depths were fou nd at this 1 ocati on . The cri t i ca 1 depth wi t h the 1 owest, 
water s urface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*******************************************1l***********'k*************************************** 
• E.G . El ev (ft ) 952.38 * Element Left OB • cha nne l * Ri ght OB • 
* vel Head (ft) 0 . 55 Wt. n-val. 0 .150 0.046 
* w.s. El ev (ft) 951. 83 *Reach Len. ( ft ) 535.00 525 . 73 515.00 
* Crit w.s. (ft) 946 . 77 • Fl ow Area (sq f t) • 7740.51 *26985.25 
*E.G . slope (ft/ft) *0.001732 *Area (sq ft) * 7740.51 *26985.25 
• Q Tot al (cfs) *179750.00 • Flow (cfs) *13843.60 *165906.40 
• Top width (ft) • 3629.00 • Top wi dth ( f t) 845 . 50 • 2783 . 50 

vel Total (ft/s ) 5 . 18 • Avg . vel. (ft/s) 1.79 6. 15 
* Max Ch l Dpth (ft) 15.63 * Hydr . Depth ( f t) 9. 15 9.69 
• Conv . Total (cfs) *4319022.0 • conv. (cfs) *332633. 1 *3986389.0 
* Le ngth Wtd . ( f t) 526.30 *wetted Per . ( ft ) 856 . 71 • 2790 . 14 
* Mi nch El (ft ) 937 . 00 * s hear ( l b/sq f t ) 0 . 98 1.05 
* Alpha 1 . 31 * Stream Power ( lb/ f t s) * 1. 75 6 . 43 
* Frctn Lo ss ( ft) 0.81. *cum vol ume (acre-ft) 136.06 1 788 . 21 30.85 

** ~*~* ~.~~~~*ff!2************* 2 ~ 2~ **:*s~~*~e*s~;~~~ l*************l~;. ~~ ***** :r2;.2:*******~;.~r*** 

valid, 

Note: Multiple criti cal dept hs were fo und at t hi s l ocation . The cri ti cal depth wi t h the lowest , valid, 
water surface was used. 

CROSS SECTION 

RIVER: 
REACH: RS : 200 . 1 

INPUT 
Descri ption: 200. 1 
St at ion El evat i on Data num= 96 

St a Sta El ev Sta El ev 

13401. 5 961. 6 13404.9 959.9 13406.7 
13608 . 9 944 . 8 13771. 4 944 . 1 13861. 6 
14599 . 1 944 14804.9 943.5 14985.6 
15650.8 942.8 15834.1 942.9 16015.4 
1664 1. 3 942.8 1682 1. 1 944 17077.9 
17672.5 940.7 17733.3 943.5 17903.5 

18244 934 . 9 18278.2 934.7 18280 
18505.3 941.8 18602 941. 2 18752.8 
19072.3 941. 3 19130.7 943 19301. 3 
19631 . 9 945 . 9 19875. 1 939.3 20104.9 
20 520 . 9 935 . 5 20604. 1 936.7 20643 
21165 . 6 945 . 5 213 39.7 946.3 21499.9 
21938. 1 947.6 21976.2 947.6 22 310 

22748 948. 7 23104.3 950.4 23323.4 
23677.2 948. 1 23730 . 1 951. 6 23754 . 2 
24132.7 948.8 24309.4 949 24354 . 9 
24717 . 9 946 . 9 24773 . 6 949. 1 24952.8 
25039. 1 944.7 25073.4 947 . 5 25256 . 1 
25375.9 953 . 1 25528.9 956 25539.2 

25963 960 

Manni ng ' s n values num= 8 
s t a n val sta n val Sta 

13401. 5 . 15 15425.2 . 043 16821. 1 
20643 .043 21165.6 .025 23730 . 1 

Elev St a 

957.2 1343 6. 1 
946.2 14093.6 
943.6 15188.8 
942.8 16214 .7 
942.2 17313 

943 18097 
936.9 18289 
944.8 18927 . 6 
943 . 1 19402.1 
934 . 9 20306.5 
947 . 2 208 57.2 
947 . 4 21673 .2 
947.7 22 366.6 
950 . 8 23521 
948.1 23760.8 
949.5 24372 . 1 
948.5 25016.6 
949.3 25287.2 
957.4 2555 1. 8 

n val sta 

. 15 18752 . 8 
. 053 

Bank sta: Left Right Lengths: Le f t channel Ri ght 
17733 . 3 20643 490 491. 65 495 

I neffective Fl ow num= 
St a L Sta R El ev Permanent 
13400 17030 960 F 
20800 23000 960 F 

25287 . 2 25965 960 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

El ev St a El ev 

949.3 134 38.3 947.2 
944.2 14363 943 . 5 
942 . 7 15425.2 942.8 
941.9 16467.4 941.6 
941.7 17523.7 941.6 

942 18197 940.9 
936.2 18327 . 6 941. 8 
940.3 19044 . 3 938 . 9 
944 . 8 19524.2 93 7.7 
934.5 20329 . 5 935 . 2 
946. 5 21112 . 6 946 . 5 
947.4 2169 2 . 7 947 . 4 
947.7 226 20 .5 948 
950 . 1 23671. 5 950 . 7 
950. 1 23949. 5 948.5 
946.9 24561. 3 948.7 
946 . 2 25028 . 8 948.4 
954 . 4 25301 949. 1 
955.4 25735 . 3 957.8 

n val Sta n Val 

. 15 19524 . 2 .032 

coeff contr. Expan . 
. 1 . 3 

*********************************************************************************************** : e~r · H~!dv (~g) 95U~ : ~~~m~~0al. L6:i 58
8 

* C8~os61 
* Rit658

8 
* 

• w.s. El ev (ft ) 950. 19 • Reac h Len . (ft) 490.00 491.65 495.00 
* Cri t w.s. ( ft ) 945 . 22 * Fl ow Area (sq ft ) * 5946.08 *28462.42 * 3251. 01 
*E.G . s l ope ( ft / f t) *0.001730 *Area (sq ft ) *30238.28 *28462.42 • 9247.00 
* Q Tot a l (c f s) *1 79750.00 • Fl ow (cfs) *10167 . 66 *163284.20 • 6298 .19 
• Top wid th ( ft ) *11254. 10 • Top wi dth (ft ) • 4300 . 50 * 2909.70 * 4043.90 

ve l Total (ft/s) 4.77 * Avg . vel . (ft/s) 1.71 5 . 74 1. 94 
*Max Chl Dpth ( ft ) 15 . 69 * Hydr . Dept h ( ft ) 8 . 45 9 . 78 1. 79 
* Conv. Tot a l (cf s) *432 1296.0 * Conv . (cfs) *244436.5 *3925447.0 *151412.3 
* Length wt d . (ft ) 491. 84 *Wetted Per . ( f t) 703.37 • 2913.88 * 1823 . 03 
*Min c h El (ft ) 934 . 50 * s hear (lb/sq f t) 0.91 * 1. 06 0 . 19 
*Al pha 1. 33 *St ream Power ( l b/ f t s) * 1.56 6.05 0 . 37 
* Frct n Loss ( ft ) 0.58 *Cum volume (acre - ft ) 652 . 79 • 1304 . 60 392 . 73 
* C & E LOSS ( ft ) 0. 06 * Cum SA (acres) * 101. 23 135.65 * 13 7.58 
*********************************************************************************************** 
warning : Divi ded flow computed for t hi s cross-section . 
Not e: Multipl e cri ti cal depths were f ound at this locat ion. The criti cal dept h with the lowest, vali d, 

water s u r f ace was used. 
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Dup 1 i cateEffecti ve 

CROSS SECTION OUTPUT Profil e #Pr=#2 
***************************************1<******************************************************* 
*E . G. El ev (ft) 951.53 * Element Left OB * Channe l *Right OB 

vel Head ( ft ) 0.42 Wt. n-val . 0.150 0 . 051 0.043 
w.s . El ev (ft) 951.11 • Reach Le n . ( ft ) 490.00 491.65 495.00 

• crit w.s. (ft) 945.22 * Flow Area (sq ft) * 6594.26 *3 1144 . 08 653.90 
E.G. Sl ope (ft/ft) *0. 001392 *Area (sq ft) * 6594.26 *31144.08 653.90 

* Q Total (cf s) *179750.00 * Flow (cfs) *10748.50 *166859.30 * 2142.24 
Top width (ft ) * 3770 . 00 * Top width (ft) * 703 . 30 * 2909.70 157.00 
ve l Total (ft/s) 4.68 * Avg. vel . (ft/s) 1.63 5 . 36 3.28 

*Max chl Dpth ( ft ) 16 . 61 * Hydr. Depth (ft) 9.38 10.70 4 .16 
• conv . Total (cfs) *4818061 . 0 * co nv . (cfs) "288105 . 3 *4472535. 0 • 57421.1 
*Length Wtd . ( ft ) 491. 67 *wetted Per . (ft) 711. 94 * 2913.88 161. 42 
* Min Ch El ( f t) 934 . 50 * Shear ( lb/sq ft) 0.80 0.93 0.35 

Alpha 1.23 Stream Power ( lb/ft s) • 1.31 4.98 1.15 
Frctn Lo ss ( ft ) 0.51 *cum volume (acre-ft) 48.03 1437.43 26.99 
C & E LOSS (ft) 0.04 Cum SA (acres) 5.33 135 . 65 4.95 

*********************************************************************************************** 

Note: Mu l t ipl e critical dept hs were found at this location. The critical depth wit h the l owest, va lid, 
wate r surface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description : 200 

RS : 200 

Station El evation Data num= 96 
sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

**** * ** ******* ** * * * * * * * * * * * * * * * *******"~<***** * * * * * * * * * ** * * * * * * **************** * ** 
13751.9 
14390.2 
15032.5 
15958.7 
16843 . 9 
17738 . 6 

18601 
18768.9 
19566.9 
20276.6 
21172.7 
21713.7 
22206 . 3 
23234.2 
23712.7 
24020.6 
24513.5 
25075.8 

252 11 
25622.7 

957.5 13774.9 
944.1 14410.8 
944.4 15300.2 
943.4 16114 
942. 3 17008. 1 
942.2 17904 
942.2 18626 
944.3 18874 . 7 
941.6 19720 . 1 
934 . 2 20626 . 2 
942 . 8 21329.4 

947 21747.4 
945 . 8 2245 1. 9 
950.1 23323 . 5 
946.9 23720 . 9 
947. 1 24029 . 2 
945.6 24672 . 5 
943.9 25087 . 5 
947.8 25384 . 8 
961. 4 

950 . 4 13899.2 
941.9 14489. 5 
944 .1 15460.8 
943 . 3 16279 
943 . 8 17197 . 2 
942 .1 18074.8 
940 . 2 18638.8 
940 . 2 19043 . 7 
93 5 . 8 19796. 8 
936 . 3 20790.5 
945 . 1 21406.2 

947 21906.5 
946 . 8 22701.3 
948.7 23510 . 9 
949.2 23769 . 1 
945.6 24038 
946.4 24863. 2 
947. 1 25163 . 5 
952. 1 25573 . 3 

945.3 14075.2 
944. 7 14 707 . 6 
944.8 15628 
942.4 16452 
943.5 17388.9 
942.9 18250.5 

934 18658 . 5 
940 . 6 19233.3 
938 . 8 19975 
935 . 3 20829 
952 . 7 21433.8 
946.8 21920 . 3 
947.9 22901.9 
949.9 23672.1 
950.4 23820.8 
947.6 24198.6 
946.6 25018.9 
947.5 25 181. 3 

956 25602.8 

943 . 6 14247.4 
944 . 7 14871.6 
944 . 3 15784.9 
942.3 16652.4 
942.5 17552.5 
943.4 18433.6 
933.4 18693.5 
94 1. 2 19416. 4 
934.4 20272.3 
944.5 21085.6 
946.6 21513.2 
946.8 22 147 . 8 
948.3 23151.7 
949.6 23707 . 3 
947.8 23989. 1 

947 24361 
946.3 25064. 3 
953.2 25200 . 7 
956.1 25616 .3 

943 . 4 
945 

944 . 2 
942.7 
94 1. 8 
942 . 2 
940.2 
942.6 
934. 1 

944 
947. 1 

946 
949.3 
949 . 9 
947 . 8 
947 . 2 

946 
953 . 7 
960 . 7 

Manning 1 s n values num= 9 
~ n~ ~ n~ ~ n~ ~ n ~ ~ n ~ 

******************************************************************************** 
13751.9 .15 15628 .043 17008 . 1 . 15 18601 . 15 19566 . 9 . 032 

20829 .032 21329 . 4 .043 21713 . 7 .025 23769.1 .0 53 

Bank Sta : Left Rig ht Lengths: Left Channel Ri ght 
17008.1 20829 520 521.67 525 

coeff Cont r. Ex pan. 
. 1 . 3 

Ineffect i ve Flow num= 
Sta L Sta R Elev Permanent 
13751 16950 960 F 
21350 23200 960 F 

25200.7 25625 960 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*********************************************************************************************** 
* E.G. Elev (ft) 950 .01 El ement Left OB * Channel • Ri ght OB 
*vel Head (ft) 0.27 lvt . n-val . 0.043 0 . 049 0.039 
* w.s. Elev (ft) 949.74 * Reach Len . (ft) 520 .00 521. 67 525 . 00 
• Crit w. s. (ft) 944 .16 • Flow Area (sq ft ) 360.81 *37062 . 06 • 7114.48 

E. G. Slope (ft /ft) *0 . 000864 *Area (sq ft ) *18898.55 *37062 . 06 *11612.06 
* Q Total (cfs) *179750 .00 * Flow (c f s) • 1238.45 *158884.00 *19627.52 
• Top wi dth (ft) *11193 .60 • Top width ( ft ) * 32 17 . 23 * 3820 . 90 * 4155.47 

vel Total (ft/s) 4 .04 * Avg. vel . (ft/s) 3.43 4 . 29 2.76 
*Max chl Dpth (ft) 16.34 * Hydr. Depth (ft) 6 . 21 9 . 70 3. 14 
* conv. Tota l (c f s) *6113840.0 * Conv. (cfs) * 42 123.5 *5404126.0 *667591.3 
* Le ngth wtd. (ft ) 521. 96 *wetted Per. (ft) 58.10 * 3824.60 • 2271.73 

Min ch El (ft) 933.40 Shear ( 1 b/sq ft) 0. 34 0. 52 0 . 17 
• Al pha 1.05 • stream Power ( lb/ ft s) 1.15 2.24 0 . 47 
• Frctn Loss ( ft ) 0 . 40 *cum volume (acre-ft ) 376 . 42 934.82 274.21 

c & E Loss (ft) 0.02 * cum SA (acres) 58.95 97 .67 90.99 
*********************************************************************************************** 

war ning : Di vided flow compu t ed for this cross-section . 
Note: Multiple critical depth s were found at thi s location. The criti cal depth with the l owest, vali d, 

water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #P F#2 
*********************************************************************************************** 
* E.G. Elev ( ft) 

ve 1 Head ( ft) 
* w.s. El ev (ft ) 
• c r i t w. s . ( ft) 
* E.G. Slope (ft/ft) 
* Q Tot a l (c fs ) 

Top width ( ft ) 
ve l Total ( ft /s) 

* Max Chl Dpth (ft ) 
* conv. Total (c f s) 
* Length Wtd. ( ft ) 
* Min ch El ( ft ) 

950.98 
0 . 28 

950 . 70 
944 . 16 

*0 . 000792 
*1797 50 .00 
* 4100.00 

4.22 
17 .30 

*6388853.0 
521.71 
933.40 

* Element 
* wt . n-val . 
* Reach Len. ( ft ) 
• Flow Area (sq ft) 
* Area (sq ft ) 
* Flow (c f s) 

* Top Width ( ft ) 
• Avg . vel . ( ft /s) 
* Hydr . Depth ( ft ) 

* Conv. (cf s) 
• wetted Per . (ft) 
• s hear ( l b/sq ft ) 

Left OB * Cha nn e 1 * Ri ght OB * 
0.043 

520. 00 
416 .36 
416.36 

• 1388.62 
58.10 

3 . 34 
7.17 

0.050 0 . 032 
521.67 525.00 

*407 15.75 * 1418.00 
*40715.75 * 1418.00 

*172089.50 * 6271 . 86 
* 3820.90 • 221.00 

4.23 4.42 
10 . 66 6.42 

*6116576 . 0 *222920.5 
* 3824 . 60 * 227 . 63 

• 49355 . 8 
65. 53 
0.31 
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• 

• 

• 

DuplicateEffective 
• Alpha 1.00 • stream Power (lb/ft s) • 1.05 • 2.22 1.36 
• Frctn Loss ( ft) 0.35 • cum volume (acre-ft) 8 . 60 • 1031.90 15.22 
* C & E LO SS (ft) 0.02 *Cum SA (acres) 1.05 97 . 67 2.80 
tdfR******'"****************************************************RR******************************* 

Note: Multiple critical depths were found at this l ocation . The critical depth with the l owest, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 199.91 

RS: 199 .91 

Station Elevation Data num= 96 
Sta sta El ev sta El ev 

14357 
14919 

15584.5 
16186 

16862.4 
17583.3 
18189.1 
18757.1 
19274.4 

20122 
20817.6 
21181.1 
21673.9 

22462 
13195 .8 
23685.3 
23890.2 
24602.1 
25046.9 
25559 . 1 

Manning's 
Sta 

14357 
21013 

952 14390.5 
943.3 15064.9 
943.3 15 701.7 
942.4 16318.5 
941.9 16985.5 
941.1 17747.3 
942.2 18396.1 
941.1 18776. 4 
940.6 19412.9 
935 . 3 20357 
934.9 20841.2 
941. 5 21315 . 9 
946.5 21886.3 
946 . 4 22675.7 
947 .1 23332 . 1 
950 . 9 23692 .1 
946.9 24000 
944.4 24749 .8 
947.2 25137.9 
953.2 

n values 
n val Sta 

.15 16318 .5 
. 043 21315 . 9 

944.3 14519.8 
943 . 3 15201.6 
943.3 15826.7 
941.2 16444 . 9 
941.6 17123.4 
940 .1 17924.2 
942.1 18544.2 
938.5 18875.1 
940.1 19433.2 
935 . 3 20396.2 
934.9 21013 

945 21377.5 
946.2 22065.2 
948.1 22731 
947.2 23499 
948.2 23702.9 
946.9 24127.8 
944.2 24887.7 
947.1 25214.4 

num= 10 
n val Sta 

.043 17747.3 

.043 21377.5 

Elev sta 

944.3 14639 .2 
943.3 15338.6 

943 15946.8 
941.2 16595 
941.2 17256.1 
940.7 18048.2 
943.4 18752.1 
932. 1 19009.5 
938 . 2 19665 
935.2 20513.6 
935.1 21078.3 
952.3 21405.6 
946.2 22 189 .8 
948.3 22992 .2 
947.4 23628 . 6 
950.2 23747 . 7 
946.1 24323.2 
943.5 25018.7 
951.6 25285 .5 

n val Sta 

.15 18544.2 
.025 23702.9 

Bank Sta: Left Right 
16862.4 21315 . 9 

Le ngths: Left Chann el 
465 466 . 41 

Rig ht 
465 

Ineffective Flow num= 
St a L Sta R Elev 
14357 16800 960 
21330 23050 960 
25200 25559.1 960 

Permanent 
F 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Elev s ta 

944 14799.9 
943.4 15454.7 
942.7 16066.9 
941.2 16734. 2 
940.2 17418.5 
942.2 18185 

941 18756.5 
940.1 19154.1 
944.1 19683.4 
938 . 9 20603 . 3 
93 5 .1 21141. 2 
945 . 7 21555.3 
945.7 22354.3 
947.3 23079.5 
947 .3 23678.5 
949 . 7 23766 . 7 
945.3 24446.3 
945.8 25033.6 
947.1 25444.7 

n val sta 

.15 1943 3 .2 
.053 25018.7 

coeff contr. 
.1 

Elev 

943.3 
943.3 
942.8 
941.2 
940.8 
942.2 
940.1 
941.2 
944 . 3 
938.2 
941. 5 
946.7 
945.2 
947.2 
948. 1 
947.4 
945.3 
942.4 
950.8 

n val 

. 032 

.025 

Expan. 
. 3 

* E.G. El ev (ft ) 949.60 * Element Left OB * Channel * Ri ght DB * 
• vel Head (ft) 0.21 • Wt . n-val. 0.043 0.046 0.044 
• w.s. El ev (ft) 949.39 • Reach Len. (ft) 465.00 466.41 465.00 
• Crit w.s. (ft) 943.36 • Flow Area (sq f t ) 477.76 *43007.52 • 6769.67 
• E.G. slope (ft/f t) *0. 000668 • Area (sq ft) *16319. 12 *43007. 52 *115 26.39 
• Q Total (cfs) *179750.00 • Fl ow (cfs) • 1657 . 71 *164523 . 10 *13569 . 20 
• Top width (ft) *10846.61 • Top width (ft) • 2494.03 • 4453.50 • 3899.08 

ve l Total (ft/s) 3.58 • Avg . vel. (ft/s) 3.47 3.83 2 . 00 
• Max chl Dpth (ft) 17.29 • Hydr. Depth (ft) 7.66 9 . 66 3 . 25 
• Conv. Total (cfs) *6954198 . 0 • conv . (cfs) • 64133.8 *6365097 . 0 *524967.6 
• Length Wtd. (ft) 466.19 • wetted Per. (ft) 62 . 40 • 4455.54 • 2083.72 
• Mi n ch El (ft) 932.10 • shear ( lb/sq ft) 0.32 0 . 40 0.14 
• Al pha 1.08 • Stream Power ( lb/ft s) • 1.11 1. 54 0.27 
• Frctn Loss (ft) 0 .50 • Cum volume (acre-ft) 166 . 22 455.37 134 . 77 
* C & E LO SS (ft) 0.01 * Cum SA (acres) 24 . 86 * 48. 12 * 42 . 45 * 
*******************************************-lr**********************1t""*************************** 
warnin g: 
warning : 

Note: 

Divided flow computed for this cross-sect i on. 
The conveyance ratio ( up s tream conveyance di vi ded by downstream conveyance) is less than 
0 . 7 or greater than 1 .4. This may indicate the need fo r addit ional cross sections. 
Multiple critical depths were found at this location. The critical depth wi th the lowest, 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 

* E.G. El ev (ft) 950.61 * Element Left DB * Channel * Right OB * 
• vel Head (ft) 0.22 • Wt . n-val. 0.043 0.046 0.043 
• w.s. Elev (ft) 950.39 • Reach Len. (ft) 465.00 466.41 465.00 
• crit w.s. (ft) 943.36 • Fl ow Area (sq ft) 540.67 *47497. 17 64.28 
• E.G. s lope ( f t/ft) *0.000573 • Area (sq ft ) 540.67 *47497. 17 64.28 
• Q Total (cfs) *179750 .00 • Fl ow (cfs) • 1727.02 *177898.40 124.56 
• Top width (ft ) • 4530.00 • Top width ( f t) 62.40 • 4453.50 14.10 

Ve l Total (ft/s) 3.74 • Avg . vel. ( ft /s) 3 .19 3.75 1. 94 
* Max Chl Dpth (ft) 18.29 * Hydr. Depth (ft ) 8. 66 10 . 67 4. 56 
• conv. Total (cf s) *7510252.0 • Conv. (cfs) • 72157.5 *7432890.0 5204.4 
• Lengt h Wt d . ( ft ) 466.37 • wetted Per. (ft ) 71 .24 • 4455.54 17 .92 
• Minch El ( ft ) 932.10 • s hear ( lb/sq ft ) 0.27 0.38 0.13 
• Alp ha 1.00 • stream Power (lb/ft s) • 0.87 1. 43 0.25 
• Frctn Loss (ft) 0.47 • cum volume (acre-ft) 2.89 503.68 6.28 
* C & E LOSS (ft) 0.00 *Cum SA (acres) 0.33 48.12 1.38 
******************1<**************************************************************************** 
warning: 

Note: 

The conveyance ratio (upstream conveyance di vi ded by downstream conveyance) is less than 
0.7 or greater than 1 . 4. This may indi cate the need fo r additional cross sections. 
Multiple critical depths were found at th is location. The critical depth with the lowest, 
water s urface was used . 

CROSS SECTION 
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RIVER: 1 
REACH: 1 

INPUT 
Description: 199 . 82 

RS: 199.82 

Left Chann e l Bank Station Interpol at ed 
Station El evation Dat a num= 97 

Dup 1 i cateEffecti ve 

Sta El ev Sta El ev Sta El ev St a El ev Sta El ev 
******************************************************************************** 

14626.5 
15038.4 
15710 .4 
16337.7 
16937 . 5 
17635.5 
18376.6 
18818 . 1 
1923 6 . 6 
20533 . 6 
21146.9 
21937.2 
22790 . 5 
23514.8 
23724.8 
242 10. 3 
24928.6 
25304.8 
25810.1 
2624 1. 6 

Manning's 
Sta 

14626.5 
25002.7 

957 . 7 14665 
942. 1 15177.1 
942. 1 15843.3 
941.1 16490 
940.1 17070.8 
940 .1 17774.7 
941.1 18554.9 
931 . 2 18845 . 4 
938. 1 193 54 .5 
938 . 6 20766 . 2 
939.7 21241. 8 
945 . 7 2212 1.7 
945.6 22925.1 
945.8 23642 
949.5 23780.9 
943.6 242 14.2 

944 25002 .7 
946.9 25434 . 7 
9 57.9 25834 . 3 
962 . 1 26277 

n values 
n val sta 

.15 18554.9 
.025 

Bank St a : Left Right 
16870 21405.4 

Ineffecti ve Flow num= 
Sta L Sta R El ev 

14626 . 5 16870 960 
21650 22900 960 
25350 26127 960 

955.3 14714 . 8 947 . 7 147 31 . 9 
942.1 15312 942.9 15442. 8 
942.2 15981. 6 942 16111.7 
941.8 16647.8 941.2 16807. 1 
940. 1 17202. 5 940.1 17339.2 
939.1 17955.5 939.8 18107 
941. 8 18684.9 940.6 18768.3 
938.1 18894 . 5 940 19032 .4 
941.6 19458 . 6 938.6 20124. 2 
939 . 3 20910 . 7 936 . 7 20926 
942.2 21405 . 4 944 . 5 21551. 8 
945 .7 22347 . 1 945 . 6 22491.6 
946.5 23055.8 946 . 4 23218.3 
948.2 23655.7 947.2 23663.6 
946.5 23947 945 24077. 1 
944.9 24354.9 943.6 24545.8 
943.7 25010.2 942.2 25023.6 
948. 1 25588 . 5 950.5 25663.5 
954.9 25859 . 3 957 .7 25991.9 
964.4 

num= 6 
n val Sta n va l sta 

.15 19165.1 . 065 21405.4 

Lengt hs: Le f t Channe 1 Right 
0 

Permanent 
F 
F 
F 

0 0 

CROSS SECTION OUTPUT Profil e #PF#1 

943.6 14878.2 
943.5 15572. 5 
941.9 16269.4 
940 . 1 16870 
940 . 1 17503.8 
939.8 18236.3 

940 18787.7 
940.6 19165 . 1 
939.3 20322.3 
937.9 21009.9 
945.7 2175 6 .1 
945.9 22657.2 
946.1 23364.5 
949.2 23669.7 
944.4 24 199.5 

943 24742 . 9 
945.4 25 153.6 
951.7 25 798.3 
960.7 26149.5 

n val Sta 

.025 23724.8 

Coeff contr. 
.1 

942 . 2 
942.6 
94 1. 3 
940. 1 
940. 1 
940.2 
931.4 
939.3 
939.2 
936 . 6 
945 . 8 
946 . 2 
946 .1 

947 
945.5 
943.3 
945.8 
956.3 
962 . 1 

n val 

.0 53 

Expan . 
. 3 

******************************************************************il**************************** 
• E.G . Elev (ft) 949.09 * Element 
• vel Head ( ft ) 0.19 • lvt. n-val. 
• w.s. Elev (ft) 948.90 • Reac h Len . ( ft ) 

Cri t w. s. (ft ) 943.28 * Flow Area (sq ft) 
E.G . s l ope ( ft / ft ) *0 . 002007 • Area (sq ft) 

* Q Tot a l (cfs ) *179750 . 00 • Flow (c f s) 
• Top width (ft) *10752.57 *Top width (ft ) 

vel Total ( ft /s) 3 . 47 • AVg. ve l . ( ft / s) 
* Max Ch l Dpth ( ft ) 17 . 70 * Hydr. Depth ( ft ) 

conv. Total (cfs ) *4012368.0 • conv . (cfs) 
Length wtd. ( ft ) • \vetted Per. ( ft) 

• Min ch El ( ft ) 931 . 20 s hear ( lb/sq ft) 

Left OB * channel * Right OB • 

*14822 .50 

• 2163.06 

0 .089 0 . 039 

*42049.83 * 9729. 14 
*42049.83 *13 723.95 

*138919. 60 *40830 . 43 
• 4535.40 * 4054.11 

3.30 4.20 
9 . 27 3.65 

*3100954.0 *911414.0 
* 4538 .4 2 * 2669.79 

1.16 0.46 
• Alpha 1 . 03 *stream Power (lb/ ft s) • 
• Frctn Loss ( ft) * Cum Volume (acre- ft) 

3.84 1.92 

* C & E LO SS ( ft ) * Cum SA (acres) 
********************************************1<********************************************1:1<1<1:1:1:: 

warnin g: Di vi ded flow computed fo r thi s cross-section. 
Note : Multipl e critical depths were found at this l ocation . The critical depth with the lowes t, vali d, 

wat er s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
* E.G . El ev (ft) 950.14 El eme nt 
* ve l Head ( ft) 0.24 lvt . n-val. 
* w. s. El ev ( ft ) 949.90 * Reac h Len. ( ft) 
* Crit w.s. ( ft ) 943.25 • Flow Area (sq ft ) 
* E.G. s l ope (ft / f t ) *0.002185 *Area (sq ft) 

Q Total (c f s) *179750.00 * Fl ow (cf s) 
• Top width (ft) * 4780 . 00 • Top width ( ft) 

ve l Tota l ( ft /s) 3.77 * Avg. vel. ( ft /s) 
• Max ch 1 Dpth (ft) 18 . 70 * Hyd r. Depth (ft) 
* conv . Total (cfs) *3 845833.0 * conv . (cfs) 
* Length Wtd. ( ft) * \vetted Per. (ft) 
* MinCh El (ft) 931 . 20 *Shear ( lb/sq ft ) 

Left OB * c ha nn e l • Rig ht OB • 
0 . 089 0.025 

*4 6585. 23 • 1112. 80 
*46585 . 23 • 1112.80 

*171357.00 * 8392.96 
• 4535 . 40 244.60 

3 . 68 7.54 
10 . 27 4.55 

*3666262 . 0 *179571.2 
• 4548.22 248.76 

1. 40 0.61 
Alpha 1.10 * Stream Power ( lb/ ft s) * 
Frctn Los s ( ft) * cum Vo lume (acre-ft) 

5.14 4.60 

* c & E Loss ( ft) * cum SA (ac res ) 
*********************************************************************************************** 

Note: Multiple criti cal depth s were found a t this l ocation. The critical depth with the lowest, vali d, 
wate r surface was used. 

**""' * * * ****** *** * * * * ** * ** * * * * * ** *********** * * * ** *** *********** * * * * ************ * * * 
SUMMARY OF MANNING'S N VALUES 

River:1 
*********************************************************************************11:11:**************************************************** 

Reach River St a. n1 n2 n3 n4 n5 n6 n7 n8 n9 n10 
*************************************************************************************************************************************** 
*1 214.14 . 04* . 035* .04* 
*1 214.04 .04* . 035* .04* 
*1 213.95 .04* . 035* .04* 
*1 213.85 .04 * . 035* . 04* 
*1 213.75 .037* . 032* .037* 
*1 213.745 *Br idge 
*1 213 . 74 * .037* .032* .037* 
*1 213.66 .037* .032* .037* 
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• 

• 

• 

*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
• 1 
*1 
• 1 
*1 
*1 
*1 
•1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
• 1 
*1 
*1 
*1 
*1 
*1 
*1 
•! 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 

213.57 
213.47 
213. 38 
213.33 
213.26 
213.255 
213.25 
213.21 
213 . 11 
213.03 
212.93 
212.84 
212.74 
212 . 68 
212 . 675 
212.67 
212.56 
212.46 
212.37 
212.27 
212.18 
212.08 
211.99 
211 . 89 
211.79 
211.71 
211 . 64 
211 . 54 
211 . 525 
211.51 
211.41 
211.31 
211 . 21 
211 . 12 
211.02 
210.93 
210.83 
210.74 
210.64 
210.55 
210.46 
210.36 
210.26 
210.17 
210.07 
209.98 
209 . 88 
209.79 
209 . 69 
209.6 
209. 54 
209.535 
209. 53 
209.42 
209.33 
209.24 
209.14 
209.04 
208.95 
208. 8 5 
208. 7 5 
208.67 
208.57 
208.48 
208.39 
208.29 
208.19 
208.1 
207.99 
207.9 
207.8 
207.71 
207 . 62 
207 . 53 
207.49 
207 . 485 
207.48 
207.4 3 
207.34 
207.27 
207.16 
207.07 
206.97 
206.88 
206.79 
206.7 
206.6 
206. 51 
206 . 41 
206.32 
206.22 
206.13 
206.03 
205.94 
205.84 
205.75 
205.62 
205.52 
205.43 
205.4 
205.34 
205.25 
205.15 
205 . 06 
204.97 
204.87 

.037* 

.037* 

.037' 

.037* 

.037• 
*Bridge 
* . 037• 

.037• 

. 037• 

. 037• 

. 037* 

.037* 

.037* 

.037* 
*Bridge 
* . 037* 

.037* 

. 037* 

. 037* 

. 045• 

.045* 

.045* 

.045* 

.045* 

.045* 

.045 * 

.045 * 

.037* 
*Bridge 
* . 037* 

.037* 

.037* 

. 037* 

.037* 

.037* 

.037* 

.037* 

.037* 

. 037* 

. 037* 

.037* 

.032* 

.037* 

.037* 

.032* 

.037* 

.037* 

.037* 

.037* 

.037* 

.025 * 
*Bri dge 
* . 025* 

. 037* 

.037* 

.037* 

.037* 

.037* 

.037* 

.037* 

.037* 

.037* 

.037* 

.043* 

.043* 

.025* 

.025* 

. 025 * 

.043• 

.043* 

. 025 * 

.025* 

. 025* 

. 025* 

.032* 
*Bri dg e 
• . 032• 

. 025* 

.025 * 

.025* 

.025* 

. 043 * 

.025* 

. 025* 

.025* 

.02 5* 

.025* 

.025* 

. 025* 

. 043 * 

.043* 

.043* 

.043* 

. 043 * 

. 043* 

. 043* 

. 025* 

.043* 

.043• 

.043* 

.043 * 

.o2s• 

. 025 * 

. 037* 

. 025* 

.025* 

.032* 

.032* 

. 032* 

.032* 

. 032* 

.032* 

.032• 

. 032* 

.032• 

.032* 

.032* 

.032* 

. 032* 

. 032* 

. 032* 

.032* 

.032* 

.033* 

.033* 

.033* 

.033* 

.033* 

. 033* 

.033* 

.033• 

.032* 

.032* 

.032* 

.032 * 

.032* 

.032• 

.032* 

.032* 

.032* 

.032• 

.032• 

. 032* 

. 032 * 

. 037* 

.032* 

.032* 

.037* 

. 032 * 

.032• 

.032 * 

.032* 

.032* 

.037• 

.037* 

.032 * 

.032 * 

.032• 

.032 * 

.037* 

.037* 

.032* 

.032* 

. 037* 

. 037* 

. 043 * 

. 043* 

. 043 * 

. 043 * 

. 043 * 

.043 * 

.032* 

.043* 

.043* 

.043 * 

.043 * 

.032 * 

.032* 

.043* 

.043 * 

.043 * 

.043* 

. 032 * 

. 043* 

. 043* 

.043* 

.043* 

.043* 

.043* 

.043* 

.032* 

.043* 

.033* 

.033* 

.033* 

.043• 

.043* 

.043* 

.043* 

.043* 

.043• 

.043* 

.037* 

.037* 

.037* 

.037* 

.037* 

oupli cateEffecti ve 
. 037* • 
.037* 
.037* 
.037* 
.037• . 
. 037* 
.037* 
. 037* 
. 037* 
.037* 
.037* 
.037* 
.037* 

. 037* 

.037* 

. 037* 

.037• 
.04 • 
.04* 
. 04* 
. 04* 
.04* 
. 04* 
. 04* 
.04* 

.037* 

.037* 

. 037* 

.037* 

.037* 

. 037* 

.037* 

.037* 

.037* 

. 037• 

. 037' 

.037* 

.037* 

.025 * 

.037* 

.037* 

. 03 7* 

.037* 

.037* 

.035* 

.035 * 

.035* 

.032• 

.032* 
.03* 

.o2s• 

.032* 

.037* 

.032* 

.032 * 

.037* 

. 037* 

.032* 

.032* 

.032* 

.032* 

.043* 

.043* 

.043* 

.032* 

.032* 

. 032* 

.032* 

.032* 

.032 * 

.032* 

.032 * 

. 032 • 

.032• 

.032 * 

.032 * 

.032* 

.0 32* 

.032• 

. 032 * 

.032* 

. 032 * 

.032* 

. 032* 

.032 * 

.032 * 

.032 * 

. 032 * 

. 032 * 

. 043* 

. 043* 

.032* 

.03 2• 

.032 * 

. 025 * 

.037* 

.037* 

. 037* 

.037* 

. 037* 

.037* 

. 025 * 

. 037* 

.o2s • 

. 025 * 

.025 * 

.025 * 

.025 * 

. 025 * 

. 037* 

.037* 

.025 * 

. 037* 

. 025 * 

. 03 7" 

. 037* 

.037* 

. 025 * 

. 03 7* 

.032 * 

. 037* 

.037• 

.032 * 

.032 * 

.032 * 

.032 * 

.032 * 

.032 * 

.032 * 

.032* 

.032 * 

.032* 

.032* 

.032* 

.032* 

. 032* 

. 03 2* 

.032* 

.032* 

. 032* 

.032* 

.032* 

.032* 

.032• 

. o2s• 

. 037• 

.032• 

.o2s• 

. 032• 

.032• 

.032 • 

.032• 

.o2 s• 

.o2s• 

.o2s• 

.ozs• 

.025 * 
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. 025* 

.o2s• 

.o2s • 

. 025* 

.037' 

.o2s• 

.037• 

. 037* 

. 037' 

.037' 

.037* 

.0 32* 

.032 * 

.032* 

.032 * 

. 032 * 

.032* 

.032* 

. 032 * 

.032* 

.032* 

.032* 

.032• 

.032* 

.032* 

.032• 

.032• 

. 032* 

.025* 

.037* 

.032* 

.025* 

.025* 

.025* 

. 025 * 

.025 * 

. 037* 

.025* 

.025* 

.025 * 



oupl i cateEffective 
• 1 204.78 . 025* . 037• .037• .025 • 
*1 204.68 . 0 2 5* . 037* .037* . 037 * .025: 
*1 204.61 .025 * . 037* .037• .025* 
*1 204.53 .ozs• . 037• .037* .037* .ozs• 
*1 204.42 .025* . 037* . 037* .037* .025* 
*1 204.34 . 025 • . 037* .037* .025 * . 
• 1 204 . 25 .035• . 032* . o2s • 
*1 204.15 .035• .032• .o2s • .o2s • 
*1 204 .05 .05 * .035• .032 * .o2s • 
*1 203.96 .025 * .043* . 043 * .032 * . 037* 
*1 203 . 86 .043 * . 043* . 032 * .037 * 
• 1 203 . 77 .025 * .043* .043 • .032 * . 025 * 
*1 203.67 .025 * . 037* . 037* .032* . 032 * . 025• 
• t 203.58 .o2s • .037* . 037• .032 • . 025 • 
• t 203.48 .025 * . 037* .037* .032* . 025 • 
• t 203.39 .025 * .037* .037* .032• .025 • 
• t 203. 29 .025 * . 037* . 037* .032* .025 * 
*1 203.19 .025 * .043* .043 • .037* .025 * . 025 * 
*1 203.09 .025* .043* . 043* .037* .025 * 
*1 202.99 .025* .043* . 043* .037* .043 * 
*1 202.9 .025 * . 043* . 043* .037• . 043 * 
*1 202.8 .025* . 043* . 04 3* .037* .043 * 
*1 202.69 .025* .043* . 043* .037* .043 * 
*1 202.59 .025* .043* . 043* .037* .043* 
*1 202.4 8 .043* . 043* .037* .043* 
*1 202.37 .025* .043* . 043* .037* .043 * 
*1 202.29 .025* .043* . 043* . 037* .043 * .043 * 
*1 202 . 18 .025* . 043* .043* .037* .043 * 
*1 202 . 09 .025* .043* . 043* . 037* .043 * 
*1 201.99 .025* . 043* . 043* .032 • .037* .037* . 025 * 
*1 201.9 .025* . 043* .043* .032 * .037* .037* .025* 
*1 201.81 .025* . 065* .065 * .032 * .037* . 025 * .025* 
*1 201.71 .025* .065* .065 * .032 * .037* .025 * . 025 * 
*1 201.62 .025* .15* .025 * . 065 * .065* .032 * .037* .025 * .025 * 
*1 201. 52 .025* .15* . 025 * .15 * .032* .037* .025 * 
*1 201. 4 3 .043* . 065* .025 * .15 * . 032* .037* .025 * 
*1 201.33 .043* .065* .025 * .15 * .032* .037* .025 * 
*1 201. 24 .043* . 065* .025 * .15* .15* .037* .032 * .037* .025 * 
*1 201.14 .043* . 065* .025 * .15 * .037* .032 * .037* .025 * 
• t 201. 05 . 04 3* .15* .025 * .15* .037* .032* .037* .025 * 
*1 200 . 95 .043* .15* .037* .032 * .037* .035* 
*1 200.86 . 043* .15* .032 * .03 7* .035* .035* . 
*1 200.77 .043* . 15* . 032 * .03 7* .025* .035* 
*1 200.67 . 043* .15* .032 * .15 * .032* .043* .025 * .025 * 
*1 200 . 58 .15* . 043* .15 * .032 * .043* .025* .025 * 
*1 200 . 49 .15* . 043* .043* .15 * .032* .043* .025 * 
*1 200 . 39 .15* .043* .043* . 15* .032* .043* .025 * 
*1 200.3 . 15* . 15* .065 * .032 * .043* .043* .0 53* 
*1 200.2 . 15* .15* .065 * .032 * .043* .043* .025 * .053* 
*1 200. 1 .15* . 043* .15 * .15 * .032* .043 * .025 * .053 * 
*1 200 .15* .043* . 15* .15 * .032* .032* .043 * .025* .053 * 
*1 199 . 91 .15 * .043* .15 * . 15* .032* .043 * .043* . 025 * .053* .025 * 
*1 199 . 82 . 15* .15* . 065 * .025 * .053* .025* . 
******** ****** ************************************ *************************************** ************************* ** *** *** *** ********** 

*1l********** ********** **'k******************************************************* 

SUMMARY OF REACH LENGTHS 

River: 1 
*** *** ** *** * ** * ****** ** * * * * ******************** ** **** ***** * * * **** 

Reach Ri ver sta . Left * Channel * Right 
* * * * * 'k ****** ** * * ***** * * * * ** * ********************* **** ****** ** **** 
*1 214 . 14 475* 510 . 51* 570* 
*1 214 . 04 495* 493.12* 480* 
*1 213 . 95 500* 504.25* 500* 
*1 213 . 85 521* 520 . 04* 541* 
*1 213.75 125* 116. 36* 120* 
*1 213 . 745 *Bridge 
*1 213.74 • 391* 373.47* 361* 
*1 213 . 66 490* 491. 08* 495* 
*1 213.57 650* 500. 37* 390* 
*1 213.4 7 500* 493. 66* 485* 
*1 213.38 210* 290 . 06* 395* 
*1 213.33 266* 316 . 4F 426* 
*1 213 . 26 155* 152. 22* 155* 
*1 213.255 *Bridge 
*1 213.2 5 * 121* 123 . 36* 121* 
*1 213.21 450* 531. 57* 745* 
*1 213.11 425 * 459 . 38* 565* 
*1 213.03 475* 495* 525* 
*1 212.93 495* 501. 9* 535* 
*1 212.84 565 * 538.19* 480* 
*1 212.74 296* 242 . 17* 66* 
*1 212.68 155* 154. 01* 155* 
*1 212 . 675 *Bridge 
*1 212.67 . 481* 557.08* 901• 
*1 212 . 56 495• 502.71* 525 * 
*1 212.46 495* 497 . 81* s1o• 
*1 212.3 7 500* 495.84* 485• 
• 1 212.27 510* 495* 475 • 
*1 212. 18 soo• 502 . 53* 485 • 
• 1 212 . 08 510• 519 . as• 475 • 
• 1 211 . 99 740• 489 . 19• 710• 
• 1 211.89 507* 527. 46* 640• 
• 1 211.79 680• 450. 74• 29o• 
• 1 211.71 780• 392 . 06• 500* 
• 1 211.64 481* 521.13* 221• 
• 1 211.54 125* 125. 49* 120* 
•1 211.525 • Bri dge 
*1 211.51 * 541 * 562.88* 606• 
•1 211 .41 soo• 501. 53* 505* 
*1 211 . 31 540* 523 . 28* 460• 
*1 211 .21 495 • 493 . 11• 475 • 
*1 211.12 soo• 505. 73* 500* 
• 1 211.02 485 • 493 .19* 495 * 
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ouplicateEffective 

• *1 210.93 505* 505 .14* 505 * 
*1 210.83 505* 505. 61* 500* 
*1 210.74 495* 503 . 39* 500* 
*1 210.64 520* 515. 29* 495 * 
*1 210.55 475* 473 .19* 495 * 
*1 210 . 46 520* 522.28* 505* 
*1 210.36 480* 487. 62* 480* 
*1 210.26 505* 512 . 65* 520* 
*1 210.17 505* 497 . 78* 495* 
*1 210 . 07 495* 490. 15* 505 * 
*1 209.98 549.53* 500. 89* 495.04 * 
*1 209.88 504. 67* 500 . 86* 499.29* 
*1 209.79 492.06* 500 . 22* 508. 91* 
*1 209.69 500 . 2* 544 . 5* 694 . 57* 
*1 209 . 6 256* 290* 340 . 7* 
*1 209. 54 116* 116* 116* 
*1 209.535 : s ri dge 
*1 209.53 566* 647* 655* 
*1 209.42 522 . 18* 501.19* 560.6* 
*1 209.33 505.94* 495.23* 518 . 99* 
*1 209.24 510* 515* 525* 
*1 209.14 500* 504 . 56* 485* 
*1 209.04 495 * 493.26* 500* 
*1 208.95 505 * 506.69* 505* 
*1 208.85 510* 519.42* 530* 
*1 208.75 440* 443.83* 450* 
*1 208.67 495 * 511.45* 47"5* 
*1 208 . 57 560* 514. 75* 370* 
*1 208.48 500* 476.54* 525* 
*1 208.39 505 * 512 . 19* 480* 
*1 208.29 490* 501. 01* 510* 
*1 208.19 550* 514- 57* 505 * 
*1 208. 1 640* 558.37* 480* 
*1 207 . 99 475 * 482. 29* 500* 
*1 207 . 9 505 * 509 . 52* 585 * 
*1 207.8 495* 494 . 8* 505 * 
*1 207.71 485* 487.91 * 485* 
*1 207 . 62 460* 465 * 515 * 
*1 207.53 231* 227* 201* 
*1 207.49 50* 54* 35 * 
*1 207 . 485 *Bridge 
*1 207.48 * 251* 245.54* 316* 
*1 207.43 450* 471* 575 * 
*1 207.34 370* 393. 75 * 530* 
*1 207.27 575* 572.72* 585* 
*1 207.16 475* 463 .31* 475 * 
*1 207.07 510* 514 .11* 520* 
*1 206.97 480* 491. 78* 480* 
*1 206 . 88 480* 487.71* 505 * 
*1 206 . 79 495* 489. 96* 520* 
*1 206.7 500* 500.23* 500* 
*1 206.6 515* 504 . 63* 520* • *1 206.51 495* 496.45* 500* 
*1 206 . 41 495* 494.64* 490* 
*1 206.32 515* 513 . 83* 520* 
*1 206.22 500* 502 . 44* 460* 
*1 206.13 490* 483.44* 540* 
*1 206 . 03 590* 513 . 6* 510* 
*1 205 . 94 505* 506. 69* 510* 
*1 205.84 495* 496* 480* 
*1 205 . 75 825* 642 • 490* 
*1 205 . 62 560* 523* 510* 
*1 205.52 430* 470* 400* 
*1 205.43 175• 171. 89* 125* 
*1 205 . 4 305* 315* 370* 
*1 205.34 485* 492* 450* 
*1 205.25 505* 506• 485 * 
*1 205.15 495* 495.39• 495 * 
*1 205 .06 505* 505* 530* 
*1 204 . 97 510* 503* 550* 
*1 204.87 495* 499* 505 * 
*1 204 . 78 505* 515* 550* 
*1 204.68 325* 407* 570* 
*1 204.61 395* 449* 545 * 
*1 204.53 570* 552 * 525 * 
*1 204 . 42 430* 453* 500* 
*1 204 . 34 495* 488* 480* 
*1 204 . 25 510* 508* 500* 
*1 204 . 15 510* 509* 510* 
*1 204.05 510* 5o5• 520* 
*1 203 . 96 495* 502 * 505* 
*1 203 . 86 505* 498* 480* 
*1 203 . 77 490* 498* 480* 
*1 203 . 67 470* 490* 505* 
*1 203 . 58 560* 513* 495* 
*1 203.48 500* 505.82 * 515 * 
*1 203 . 39 500* 505 • 500* 
*1 203 . 29 620* 535* 420* 
*1 203 .19 535* 520* 485* 
*1 203.09 520* 518* 500* 
*1 202.99 480* 456* 424* 
*1 202 . 9 575* 538* 460* 
*1 202.8 600* 555.5 * 450* 
*1 202 . 69 585* 566.1 * 510* 
*1 202.59 400* 561. 2* 640* 
*1 202 . 48 700* 576.2* 385 * 
*1 202 . 37 430* 400.7* 360* 
*1 202.29 590* 583.1 * 600* 
*1 202 . 18 525* 511.84* 500* 
*1 202 . 09 510* 509 . 32* 500* 
*1 201. 99 470* 477.46* 490* 
*1 201. 9 500* 495 . 8* 500* 
*1 201.81 535* 511.61 * 515 * • *1 201.71 505* 489.63* 495* 
*1 201. 62 485* 486.48* 510* 
*1 201.52 495* 492.06* 495 * 
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Dup 1 i cateEf f ecti ve 
*1 201.43 555* 519.88* 505* 
*1 201.33 515* 514.62* 515* 
*1 201 .24 485 * 488.56* 490* 
*1 201 . 14 480* 481.53* 485 * 
*1 201.05 520* 512.89* 510* 
*1 200.95 475* 474 . 38* 480* 
*1 200.86 525 * 523 . 32* 525 * 
*1 200.77 500* 495.64* 520* 
*1 200.67 500* 503 . 34* 510* 
*1 200.58 475* 479.55* 530* 
*1 200.49 510* 497 . 59* 510* 
*1 200.39 550* 506.5* 480* 
*1 200 . 3 520* 515.72* 560* 
*1 200 . 2 535* 525.73* 515* 
*1 200 .1 490* 491.65* 495* 
*1 200 520* 521.67* 525* 
*1 199 . 91 465* 466.41* 465* 
*1 199.82 0* 0* 0* 
*********** ********** ******************* ** *********************** 

**** * * **** * * * * * * **** * ** ** ** * * ** ********* ** ****** *** * * ** * * * * * * ********* ********** 

SUMMARY OF CONT RACTION AND EXPANSION COEFFICIENTS 
River: 1 

******************* ************************************ 
Reach River sta . * Contr . * Ex pan. 

******************************************************* 
*1 214 .14 . 1* .3 * 
*1 214 . 04 . 1* .3 * 
*1 213 . 95 . 1* .3 * 
*1 213.85 . 1* .3* 
*1 213.75 . 1* .3 * 
*1 213 . 745 : sridge 
*1 213 . 74 . 1* .3 * 
*1 213.66 . 1* .3* 
*1 213.57 . 1* .3 * 
*1 213.47 . 1* . 3* 
*1 213. 38 .1* .3* 
*1 213.33 .1* . 3* 
*1 213.26 .1* . 3* 
*1 213 .2 55 : sridge 
*1 213 . 2 5 . 1* .3 * 
*1 213.21 . 1* . 3* 
*1 213.11 . 1* . 3* 
*1 213.03 .1* . 3* 
*1 212.93 .1* . 3* 
*1 212.84 . 1* .3 * 
*1 212.74 . 1* . 3* 
*1 212.68 . 1* .3 * 
*1 212.675 :sri dge 
*1 212.67 . 1* .3 * 
*1 212.56 . 1* .3* 
*1 212 . 46 .1* .3* 
*1 212.37 .1* .3* 
*1 212.27 .1* .3 * 
*1 212.18 .1* . 3* 
*1 212 . 08 .1* . 3* 
*1 211.99 .1* . 3* 
*1 211.89 . 1* . 3* 
*1 211.79 .1* . 3* 
*1 211.71 . 1* .3 * 
*1 211.64 . 1* . 3* 
*1 211.54 . 1* . 3* 
*1 211 . 525 : sridge 
*1 211 . 51 . 1* .3 * 
*1 211.41 . 1* .3 * 
*1 211 . 31 . 1* .3 * 
*1 211 . 21 . 1* .3 * 
*1 211.12 . 1* .3 * 
*1 211.02 . 1* .3 * 
*1 210 . 93 . 1* .3 * 
*1 210 . 83 .1* . 3* 
*1 210.74 .1* . 3* 
*1 210.64 .1* .3 * 
*1 210 . 55 .1* . 3* 
*1 210.46 .1* .3 * 
*1 210.36 .1* .3 * 
*1 210.26 . 1* .3* 
*1 210.17 . 1* .3 * 
*1 210 . 07 . 1* . 3* 
*1 209 . 98 . 1* . 3* 
*1 209 . 88 . 1* . 3* 
*1 209.79 .1* . 3* 
*1 209.69 .1* . 3* 
*1 209.6 . 1* . 3* 
*1 209 . 54 .3 * .5 * 
*1 209 . 535 : sri dge 
*1 209 . 53 .3 * . 5* 
*1 209.42 .1* . 3* 
*1 209.33 .F .3* 
*1 209.24 .1* .3* 
*1 209.14 .1* .3* 
*1 209 . 04 .1* . 3* 
*1 208. 9 5 .1* .3* 
*1 208. 8 5 . 1* .3* 
*1 208.75 . 1 * .3* 
*1 208.67 .1* .3* 
*1 208.57 .1* .3* 
*1 208.48 .1* .3* 
*1 208.39 .1* . 3* 
*1 208.29 .1* . 3* 
*1 208 . 19 . 1* . 3* 
*1 208.1 .1* . 3* 
*1 207.99 .1* .3* 
*1 207 . 9 .1* . 3* 
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• 

• 

• 

DuplicateEffective 
*1 207 . 8 . 1* . 3* 
*1 207.71 . 1* .3* 
*1 207.62 . 1* .3* 
*1 207 . 53 .1* .3* 
*1 207 . 49 . 1* .3* 
*1 207.485 : sridge 
*1 207 . 48 .1* .3* 
*1 207 . 43 .1* .3* 
*1 207 . 34 .1* .3* 
*1 207 . 27 .1* .3* 
*1 207 .16 .1* .3* 
*1 207 . 07 .1* .3* 
*1 206.97 .1* . 3* 
*1 206.88 .1* . 3* 
*1 206.79 .1* .3* 
*1 206.7 . 1* . 3* 
*1 206.6 .1* .3* 
*1 206. 51 .1* .3* 
*1 206.41 .1* .3* 
*1 206.32 .1* .3* 
*1 206.22 .1* . 3* 
*1 206.13 .1* .3 * 
*1 206.03 .1* .3* 
*1 205.94 .1* .3 * 
*1 205.84 .1* .3* 
*1 205.75 . 1* . 3* 
*1 205 . 62 . 1* .3* 
*1 205 . 52 . 1* .3* 
*1 205.43 . 1* . 3* 
*1 205.4 .1* . 3* 
*1 205 . 34 .1* . 3* 
*1 205.25 .1* . 3* 
*1 205. 15 .1* . 3* 
*1 205.06 .1* . 3* 
*1 204. 97 .1* . 3* 
*1 204.87 .1* . 3* 
*1 204.78 .1* .3* 
*1 204.68 .1* .3* 
*1 204.61 .1* . 3* 
*1 204 .53 .1* . 3* 
*1 204.42 .1* . 3* 
*1 204 .34 .1* .3* 
*1 204 . 25 .1* . 3* 
*1 204. 15 .1* .3* 
*1 204 .0 5 .1* .3* 
*1 203.96 .1* .3* 
*1 203 . 86 .1* .3* 
*1 203 . 77 .1* .3* 
*1 203 . 67 .1* . 3* 
*1 203 . 58 .1* .3* 
*1 203 . 48 .1* .3* 
*1 203.39 .1* .3* 
*1 203 . 2 9 .1* .3* 
*1 203 . 19 .1* .3* 
*1 203 . 09 .1* .3* 
*1 202 . 99 .1* .3* 
*1 202.9 .1* . 3* 
*1 202.8 .1* .3 * 
*1 202.69 .1* .3* 
*1 202.59 .1* .3* 
*1 202 . 48 .1* . 3* 
*1 202 . 37 .1* .3 * 
*1 202 . 29 .1* . 3* 
*1 202.18 .1* . 3* 
*1 202.09 .1* .3* 
*1 201.99 .1* . 3* 
*1 201.9 .1* . 3* 
*1 201.81 .1* . 3* 
*1 201.71 .1* . 3* 
*1 201.62 .1* . 3* 
*1 201. 52 .1* .3 * 
*1 201.43 .1* . 3* 
*1 201. 33 .1* . 3* 
*1 201.24 . 1* .3 * 
*1 201.14 .1* .3* 
*1 201.05 .1* .3* 
*1 200 .9 5 .1* .3 * 
*1 200.86 .1* . 3* 
*1 200.77 .1* .3* 
*1 200 . 67 .1* .3* 
*1 200. 58 . 1* .3* 
*1 200.49 . 1* .3* 
*1 200.39 .1* .3* 
*1 200.3 .1* .3* 
*1 200 . 2 . 1* . 3* 
*1 200 . 1 .1* .3* 
*1 200 . 1* . 3* 
*1 199.91 . 1* .3 * 
*1 199.82 . .1* .3* 
* * * * * * * ***************** * * * * * * * * * ****** ** ** * ******** * ** 

Profil e Out put Table - CHECKRAS 
*************************************** ************************R****************************************************** * ************ *** ****** 
* * * * 1t1dll **** ********** * ** * * * * * * ** * ****** ** ****** ****** 1<* * * * * * 
• Reach • River sta • Froude # ch l • Top wdth Act • Conv. Total • Prof Del ta ws • Left Sta Eff • En c Sta L • center station • Enc 
Sta R * Rg ht Sta Eff * Min Ch El * Left Stagn * Rig ht Stagn * 
• • • • (ft) • (cfs) • ( ft) • ( ft) • ( ft ) • (ft) • 
(ft ) • ( ft ) • (ft) • (ft) • (ft) • 
******************************************* ********************* ******************* ********************************************************* 
**** ***************** *** ** * *** ** * * ******************* ** * * *** 
• 1 

• 1 
20381.83 • . 

• 214.14 
21089.67 • 1048. 70 • 

• 214.14 
20381.83 • 1048. 70 • . . 

0. 36 • 

0. 36 • 

726.91 • 

726.86 • 

5961484 . 0 • 

5963943 . 0 • . 
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0.01 • 

19654 .95 • 

19654 .97 • 19654 . 97 • 

20020 . 10 • 

20020 . 10 • 



* 1 

* 1 
20371.77 * 
* 
* 1 

1 
20331.73 * 

1 

* 1 
20320.92 
* 

* 1 

* 1 
20297.35 
* 

* 214.04 
20922.39 * 1048.80 

* 214.04 
20371.77 * 

* 213.95 

* 
1048.80 

20814. 54 * 1049. 30 
* 213.95 

20331.73 * 1049.30 * 

* 213.85 
20320.97 * 1048.10 * 

* 213 . 85 
20320 . 92 1048 . 10 

* 

213.75 
20297.39 * 1044.60 * 

* 213.75 
20297 . 35 1044 . 60 * 

* 

0. 36 * 

0. 36 * 

0.43 * 

0.43 * 

0. 58 * 

0. 58 * 

0.41 

0.41 

1 * 213 . 745 BR U * 0.44 * 
20296.71 * 1044.60 * 

1 * 213 . 745 BR U * 0.44 * 
20297 . 35 20296 . 73 * 1044 . 60 

* 1 213 . 745 BR D 0.44 
20296 . 16 * 1044.60 * 

* 1 * 213 . 745 BR D * 0.44 * 
20296.60 20296 . 18 1044 . 60 * 

1 

* 1 
20296.60 * 
* 

* 1 

* 1 
20253 . 56 
* 

1 

* 1 
20336.66 * 

* 213.74 
20296.61 * 

* 213 . 74 
20296.60 

* 

213 . 66 
20253.57 * 

* 213.66 
20253 . 56 

* 

* 213.57 
20336.67 * 

* 213.57 
20336 . 66 

1044 .60 

1044 . 60 * 

1047.60 * 

1047 . 60 * 

1046.70 

1046 . 70 * 

0.42 * 

0.42 * 

0.62 * 

0.62 

0.55 

0. 55 * 

1 213.47 0.52 * 
20266.44 * 1045.80 * 

* 1 
20266.42 

* 213.47 0.52 * 
20266.42 * 1045.80 * 

* 

* 1 213.38 0.37 * 
20447.88 * 1045.40 * 

1 * 213 . 38 0.37 * 
20447.85 20447.85 1045.40 

1 213.33 0 . 33 * 
20514.54 * 1045 . 40 

1 * 213.33 0 . 33 
20514.52 205 14.52 1045.40 * 

1 

1 
20378.39 
* 

1 

* 1 
20378.39 

1 
20377 . 79 * 

* 1 

* 1 
20377.79 * 
* 

* 1 

* 1 
20418.50 * 

* 1 

* 1 
20544 . 67 * 

* 213.26 
20378.41 * 1040. 40 * 

* 213.26 
203 78. 39 * 1040.40 * 

* 213.255 BR U 
20378 .10 * 1040 . 40 * 

* 213.255 BR U * 
20378 . 14 * 1040.40 * 

213.255 BR D 
20377.60 * 1040 . 40 

* 213 . 255 BR D * 
20377.64 * 1040.40 * 

* 213 . 25 
20377.79 * 1040.40 * 

* 213.25 
20377.79 * 1040.40 

213 . 21 
20418.50 * 1044 . 90 

* 213.2 1 
20418 . 50 * 1044 . 90 * 

* 213 .11 
20544.67 * 1047.60 * 

* 213. 11 
20544 . 67 * 1047.60 * 

0 . 32 * 

0. 32 * 

0. 34 

0. 34 * 

0 . 34 * 

0. 34 * 

0.33 * 

0.33 * 

0. 31 * 

0. 31 • 

0 . 40 * 

0.40 * 

733.94 * 

733.89 * 

745.37 * 

745.19 * 

702.64 * 

702. 59 * 

656.45 * 

656.35 * 

63 4 .96 * 

635.01 * 

633.79 * 

633.84 * 

65 4 .76 * 

654.73 * 

566.02 * 

565.99 * 

852.17 * 

852. 16 * 

1023.14 * 

1023 .12 * 

1101.78 * 

1101.75 * 

1185.64 * 

1185.62 * 

881.25 * 

881.21 * 

860.74 * 

860.81 * 

859 . 92 * 

859 . 99 * 

880 . 24 * 

880.24 * 

1010.19 * 

928 . 20 * 

927.80 * 

927.79 * 

oupl i cateEffecti ve 
5809707 . 0 * 

5812338 . 0 • 

4843418.0 * 

4846870 . 0 
* 

3578540 . 0 

3579632 . 0 * 
* 

55 75129 . 0 

55 78780 . 0 * 

4375788.0 * 

4378146.0 

4316097 . 0 * 

4318510 . 0 * 

5459470.0 

5462967.0 * 

3604114.0 

3608339 . 0 * 

3949740 . 0 * 

3953934 . 0 * 
* 

4106424.0 

4110138 . 0 

5943323.0 

5937578.0 * 

6865352.0 * 

6854778 . 0 * 

7091407 . 0 * 

7098897.0 

5381226 . 0 * 

5 38614 3 . 0 

5322311.0 * 

5327335 . 0 * 

6986536 . 0 * 

6994050.0 * 

7351368.0 * 

7227547.0 

5493675.0 * 

5496745.0 * 
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0.01 • 

0.01 

0.01 * 

0.01 

0.01 * 

0.01 

0 . 01 * 

0.01 * 

0.02 

0.02 

0.02 

0.01 

0 . 01 * 

0.01 * 

0.01 * 

0.01 * 

0.01 

0.01 * 

19637.86 

19637.88 . 

19586.39 

19586.54 

19618.33 * 

19618.33 * 

19640 . 95 * 
19641.00 

19641. 74 * 

19637.88 • 

19586 . 54 * 

19618.33 * 

19641.00 * 

19641.72 * 19641.00 

19642 . 37 * 

19642.35 * 19641.87 

19641.8 5 

19641. 87 * 

19599.41 

19687 . 57 * 

19095.13 * 

19484 . 50 * 

18842.44 * 

19243.30 * 

19196.18 * 

19641.87 

19687. 57 * 

19484. 50 * 

19243.30 * 

19346.10 * 19346.10 * 

19328.90 * 

19328.90 * 19328 . 90 * 

19497.16 

19497 . 18 * 

19497.36 * 

19497.33 * 

19497.68 

19497 . 65 

19497.55 * 

19497.55 * 

19408.31 * 

19490.30 * 

19616 . 88 * 

19616 . 88 * 

19497.18 * 

19497.18 * 

19497.55 * 

19497 . 55 * 

19490.30 * 

19616 . 88 * 

20006.70 

20006.70 • 

19935.90 * 

19935.90 * 

20057.05 

20057 . 05 * 

19969 . 30 * 

19969 . 30 * 

19969.30 

19969.30 

19969 . 30 

19969 . 30 * 

19969 . 30 * 

19969 . 30 * 

19986.45 * 

19986 . 45 * 

19929 .15 * 

19929.15 * 

19758.75 

19758 . 75 * 

19909.55 * 

19909.55 * 

19921.90 

19921.90 

19938 . 05 

19938 . 05 * 

19938.05 * 

19938.05 • 

19938 . 05 * 

19938.05 * 

19938.05 * 

19938.05 * 

19954.40 * 

19954 . 40 * 

20102 . 60 * 

20102.60 * 



• 

• 

• 

• 1 

• 1 
20591.83 • . 
• 1 

• 1 
20489.75 • 

* 1 

* 1 
20347 . 25 . . 
• 1 

• 1 
20367 . 20. 

• 1 

• 1 
20130.10 • . 
• 1 

* 1 
20130.10 • 

• 1 

• 1 
20128.84 • . 
• 1 

• 1 
20128 . 84 • . 
• 1 

• 1 
20252.14 • . 
• 1 

• 1 
20301.00 • 
* 
• 1 

* 1 
20320.69 • . 
* 1 

• 1 
20330 . 35 • . 
• 1 

• 1 
20334.57. . 
• 1 

• 1 
20270.90. 

• 1 

• 1 
20249.64 • . 
• 1 

• 1 
20250 . 74 • . 
• 1 

• 1 
20217.70 * . 
• 1 

* 213.03 
20591 . 83 • 1046.70 • 

• 213.03 • 
20591.83 • 1046.70 • . 

• 212.93 
20754.14 * 1045 . 40 • 

* 212.93 
20489.75 . 1045.40 . 

• 212.84 
20347 . 25. 1043.10 . 

• 212.84 
20347 . 25. 1043 . 10 . 

* 
• 212.74 

20367.19 • 1041.60 • 
* 212.74 
20367.20 • 1041 . 60 • 

* 212.68 
20130.09 • 1036.90 • 

* 212.68 
20130.10 • 1036.90 • . 

* 212 . 675 BR U * 
20129 . 38 • 1036.90 • 

* 212.675 BR U * 
20129.17 . 1036 . 90 . 

* 212 . 675 BR D * 
20128 . 41 * 1036.90 • 

* 212 . 675 BR D * 
20128 . 20 • 1036. 90 • 

* 

* 212 . 67 
20128.83 • 1036 . 90 • 

* 212 . 67 • 
20128.84 • 1036.90 • 

* 212.56 
20452.05 * 1039.30 • 

* 212 . 56 * 
20252.14 • 1039 . 30 • . 

* 212.46 
20301 . 00 * 1037.20 . 

* 212.46 • 
20301 . 00 . 1037 . 20 . . 

• 212.37 
20319 . 25 • 1036.60 • 

• 212.37 
20319.27 • 1036.60 • 

• 212.27 
20325.71 * 1035.10 • 

* 212.27 
20325 . 78. 1035.10 . . 

• 212 . 18 
20334 . 51 * 1030.80 • 

• 212 . 18 
20334.56. 1030.80. 

* 
• 212.08 

20270.83 . 1025 . 90 . 
• 212.08 

20270.88 • 1025 . 90 • 

* 211.99 
20249.15. 1025.39 . 

* 211 . 99 
20249.53. 1025.39. 

• 211 . 89 
20250 . 63 • 1024 . 19 • 

* 211.89 • 
202 50. 72 • 1024.19 • 

* 211.79 
20217 . 57 * 1023 . 84 * 

• 211.79 
20217.67 * 1023.84 • 

• 211.71 
20197 .68. 1023.19. 

0 . 42 • 

0 . 42 • 

0 . 48 • 

0.48 • 

0. 58 • 

0 . 58 • 

0 . 51 • 

0. 51 * 

0 . 44 * 

0 . 44 • 

0 . 46 • 

0.47 

0.48 • 

0.48 • 

0.45 • 

0 . 45 • 

0.90 • 

0 . 89 * 

0. 72 • 

0. 72 

0.87 • 

0 . 87 • 

0.89 • 

0.89 • 

0.66 • 

0 . 65 • 

0.49 • 

0. 49 • 

0. 55 • 

0. 55 • 

0.52 • 

0.52 * 

0.52 * 

0.52 • 

0.52 • 

965 . 60 • 

919 . 76 • 

798 . 99 • 

798.99 * 

635.75 * 

635.75 • 

676 . 59 • 

676 . 59 • 

629 . 02 • 

629 . 03 • 

603.60 • 

603 . 16 * 

601.64 * . 
601.23 • 

626 . 50 • 

626.51 • 

520.87 • 

521.09 * 

557.52 * 

557.66 . 

573.58 * 

573.63 • 

605.55 * 

605.70 • 

627.55 • 

627.68 . 

589.65 • 

589.77 • 

549.29 • 

549.74. 

564.78 • 

564 . 94 • 

567. 58 • 

567 . 77. 

569.11 • 

DuplicateEff;ctive 

5167811.0 • 

5170676 . 0 • . 
4575514 . 0 • 

4579008.0 • 

3778154 . 0 • 

3782263 . 0 * 

4336312.0 • 

4341428.0 • 

5173112.0 • 

5178275.0 • 

3867106.0 • 

3846322 . 0 

3774164 . 0 * 

3754689.0 • 

4999902.0 • 

5002046.0 * . 
2374592 . 0 • 

2400832.0 • . 
3013623.0 • 

2974752.0 • . 
2432248.0 • 

2435146.0 • 

2297156.0 • 

2303734.0 • 

3203782.0 • 

3213324.0 • 

4417610 . 0 • 

4428936.0 • 

3893922.0 • 

3905949 . 0 • 

4156215.0 • 

4171896.0 • . 
4132806 . 0 • 

4151454.0 • 

4130222.0 • 
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0.01 • 

0 . 01 • 

0 . 01 • 

0.01 • 

0.01 • 

-0 . 09 • 

- 0.08 * 

0.01 • 

0.11 

0.06 • 

0.01 * 

0.03 * 

0.03 • 

0 . 04 • 

0 . 05 • 

0 . 05 • 

0 . 06 • 

19602. 70 • 

19672.07 • 

19690.76 • 

19690.76 . 

19711.50 . 

19711 . 50 • 

19690. 61 • 

19690. 61 • 

19501.07 • 

19501.07 • 

19501. 78 • 

19502 . 00 

19502.77 

19502. 97 • 

19502.34 • 

19502.33 • 

19731.19 • 

19731.05 • 

19743 . 48 • 

19743. 34 • 

19745.66 . 

19745.64 • 

19720.16 * 

19720.08 • 

19706.96 • 

19706.88 • 

19681.17 • 

19681.11 • 

18069.24 • 

19699.79 • 

19685 . 85 • 

19685.78 • 

18953.78 • 

19649.90 • 

19628.57 • 

19672 . 00 • 

19690.76 • 

19711. 50 • 

19690.61 . 

19501.07 • 

19501.07 * 

19502.33 • 

19502.33 • 

19731.05 * 

19743.34 * 

19744 . 06 • 

19715.25 • 

19706.85 * 

19681.09 • 

19699.77 • 

19685.75 • 

19649 . 87 • 

20131.96 • 

20131. 96 • 

20090 .2 5 • 

20090. 25 • 

20029 . 38 • 

20029.38 • 

20028.90 • 

20028 . 90 * 

19815.59 • 

19815 .59 • 

19815.59 • 

19815. 59 * 

19815 . 59. 

19815. 59 • 

19815. 59 • 

19815. 59 • 

19991.60 • 

19991.60 • 

20022 . 17 • 

20022 . 17 * 

20032.38 • 

20032.38 * 

20022.80 • 

20022 . 80 • 

20020.71 • 

20020.71 • 

19975 . 99 • 

19975 . 99 • 

19974 . 71 • 

19974 . 71 • 

19968 . 25 • 

19968 . 25 • 

19933 . 79 • 

19933.79 • 

19913 . 13 • 



* 1 
20197.84 
* 

* 1 

* 1 
20219.80 * 
* 
* 1 

* 1 
20129 . 64 * 
* 

1 

1 
20129 . 64 * 

* 1 

* 1 
20137 . 39 

* 211 . 71 
20197.80 

* 

211 . 64 

1023 . 19 * 
* 

20599.27 * 1022.58 
* 211 . 64 
20219.76 * 1022. 58 * 

* 
211 . 54 

20129.39 * 1021.90 
* 211 . 54 
20129.57 * 1021 . 90 * 

* 211 . 525 BR U * 
20127 . 96 * 1021 . 90 * 

* 211.525 BR U * 
20128.19 * 1021.90 * 

* 211 . 525 BR D 
2013 6 . 17 * 1021 . 80 

* 211 . 525 BR D * 
20136 . 54 * 1021 . 80 * 

* 1 * 211 .51 
2013 6 .94 * 1021.80 

1 * 211 . 51 
20137. 39 20137.28 1021. 80 

* 

0. 52 * 

0. 55 * 

0. 54 * 

0.63 * 

0.63 

0. 72 * 

0 . 71 

0. 78 * 

0. 76 

0. 71 * 

0. 70 * 

1 * 211.41 0.59 * 
20204 .51 * 1018 . 30 * 

1 * 211.41 0.57 * 
20206 . 06 * 20205.67 * 1018 . 30 * 

1 

1 
20356.09 
* 

* 1 

* 1 
20521.25 
* 

* 1 
20610.00 * 
* 

* 1 

* 1 
20550 . 00 * 
* 

* 1 

* 1 
20700. 00 
* 

* 1 

* 1 
20800 . 00 

1 

1 
20830 . 00 * 

* 1 

1 
20900 . 00 * 

* 1 

* 1 
21110 . 00 * 

* 1 

* 1 
21284.00 * 
* 

211.31 
20353 . 41 * 1020 . 80 

* 211 . 31 
20355.44 1020. 80 

* 211 . 21 
20519 . 74 * 1021 . 10 * 

* 211 . 21 
20520.91 1021 . 10 

* 

* 211.12 
20560.09 * 1015.70 

* 211 . 12 
20610 . 00 1015.70 * 

* 211.02 
21302. 72 * 1019. 40 

* 211.02 
20550 . 00 1019.40 

0. 70 

0.67 * 

0. 60 

0. 57 * 

0. 34 * 

0.32 * 

0 . 49 

0.47 * 

210 . 93 0 . 47 * 
21576 . 00 * 1018 . 70 

* 210.93 0.53 
20700.00 * 1018. 70 * 

* 210.83 
21722.11 * 

* 210 . 83 
20800 . 00 

* 210.74 
21790.52 * 

* 210.74 
20830.00 

210.64 
21800.00 * 

* 210 . 64 
20900.00 

* 210 .55 
21300.00 * 

1019 .10 
* 

1019.10 * 

1018.20 * 

1018 . 20 * 

1017.70 

1017.70 * 

1018.00 * 
* 210 . 55 

21110 . 00 * 
* 

1018 . 00 

210 . 46 
21281 .98 * 1016 . 30 

* 210.46 
21282 . 27 * 1016 . 30 * 

0.46 

0 . 51 

0 . 41 

0 . 42 

0.37 

0.40 * 

0. 41 * 

0.40 * 

0 . 21 

0. 21 * 

* 1 * 210.36 0 . 29 * 
21286 . 29 * 1017.40 

1 * 210.36 0.28 
21291.16 21286.99 1017 . 40 * 

ouplicateEffec tive 
569 . 33 * 4151491.0 * 

561.75 * 

562.02 * 

525 . 50 * 

52 5 . 86 * 

493.62 * 

494 . 09 * 

495 .01 * 

495 . 38 * 

521.31 * 

521.98 * 

565.86 * 
* 

567.44 * 

821.06 * 

823.96 * 

989.51 * 
* 

991. 82 * 

1060.56 * 

1081.14 * 

1310.75 * 

1005 . 42 * 

2048.87 * 

1173.11 * 

222 5 . 61 * 
* 

1303.30 * 

232 5 . 61 * 

1365 .70 * 

2379.09 * 

1479.19 * 

1930.65 * 

1743.43 * 

1904.94 * 

1905.27 * 

1908.19 * 

1909.31 * 

* 

3941953.0 

3966851.0 
* 

3482746.0 * 

3518758 . 0 * 

251168 7. 0 

25 42505.0 

234190 5.0 * 

239215 7 .0 * 

3070642.0 * 

3132976.0 

3761447.0 * 

384022 4 .0 * 

29636 73.0 

3112242.0 * 
* 

3429417 . 0 * 

3677597 . 0 

65 43288 . 0 * 

6851806.0 * 
* 

4385797.0 * 

4606872.0 * 

4499064 .0 

4002269.0 * 
* 

4572343.0 * 

4129675 . 0 * 

5244781.0 

5083538.0 
* 

5743728.0 

5368837.0 * 

5210137 . 0 * 

5330421.0 
* 

9356502.0 * 

9515830 .0 * 

7131869 . 0 * 

7359590 . 0 * 
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0 . 07 

0 . 08 

0 . 13 

0 .16 * 

0 . 26 

0 . 24 * 

0. 27 

0 . 43 * 

0 . 59 

0 . 54 

0.61 

0.05 * 

- 0 . 04 

0.11 

0.01 * 

0. 26 

0. 25 

0 . 27 * 

19628.47 * 19628.43 

19657.87 

19657.74 * 

19603 . 89 * 

19603 . 71 * 

19605 . 33 * 

1960 5. 09 

19617.96 * 

19617.96 * 

19615.6 3 

19657 . 70 * 

19603.65 * 

19603.65 * 

19615 .19 * 

19615 . 30 * 19615 .19 * 

19638.65 * 

19638.23 * 19638 . 10 * 

19532.3 5 * 

19 531. 48 

19530.23 * 

19529 . 09 * 

19499.53 * 

19498.71 * 

19488.55 * 

19487.61 * 

19481.01 * 

19480.93 * 

19452.65 * 

194 52.71 * 

19428.40 * 

19428.24 * 

193 89.05 * 

19388.98 * 

19327 . 73 * 

19326.98 * 

19377 . 00 * 

19377.00 * 

19378.10 • 

19531.21 * 

19528. 75 

19498 . 47 * 

19487.12 * 

194 79.13 * 

194 50 . 42 * 

19426.13 * 

19388 . 60 * 

19322.17 * 

19377 . 00 * 

19377.68 * 19375.17 * 

19913.13 * 

19938 . 75 * 

19938.75 

19830.70 * 

19830 . 70 * 

19830 . 70 * 

19830.70 * 

19876.38 

19876.38 * 

19876.38 * 

19876.38 * 

19922.07 * 

19922.07 * 

19943.65 * 

19943.65 

20025.00 * 

20025 . 00 * 

20035 . 33 

20035.33 * 

19940 . 71 * 

19940 . 71 * 

19946 . 96 

19946.96 * 

19930.41 * 

19930.41 

19929.91 * 

19929.91 

19924.60 * 

19924 . 60 * 

19902.68 * 

19902.68 

20330. 50 * 

20330.50 * 

20333.16 * 

20333. 16 * 



• 

• 

• 

* 1 * 210.26 0.26 * 
21324.59 * 1016.90 * 

* 1 * 210.26 0.25 * 
21331 . 80 * 21325.63 * 1016 . 90 • 

* 1 * 210.17 0.30 * 
21329. 19 * 1014 .70. 

* 1 * 210.17 0 . 29 * 
21334.72 * 21330.00 * 1014.70 * 

* 1 • 210.07 0.26 • 
21320.05 * 1018 . 70 * 

1 * 210.07 0.26 * 
21225.00 * 21225.00 • 1018 . 70 • 

* 1 • 209.98 0.17 • 
2948.12 * 998 . 62 • 

* 1 * 209.98 0.18 * 
2792.67 • 2792.67 • 998 . 62 * 

• 1 • 209.88 0.20 • 
2960.2 1 • 997.42 * 

* 1 • 209.88 0.20 * 
2789.02 . 2789.02 * 997 . 42 * 

* 1 * 209.79 0 . 19 * 
2978.48 * 1003.93 * 

* 1 • 209 . 79 * 0.20 * 
2823.47 * 2823 . 47 * 1003.93 • 

* 1 * 209.69 0.28 * 
2848.81 * 1004 .96 * 

1 * 209.69 0 . 30 * 
2711.24 * 2711 .24 * 1004.96 

* 
* 1 * 209 . 6 0 . 25 • 

2700.00 * 1003 .48 * 
* 1 * 209.6 0 . 28 * 
2400.00 * 2400.00 * 1003.48 * 

• 1 

• 1 
620.00 • 

• 1 

* 1 
620.00 • 

* 1 

* 1 
620.00 * 

* 1 

* 1 
620.00 • 

* 209. 54 
640.28 * 1005.00 • 

* 209.54 
620.00 * 1005 . 00 * 

* 209.535 BR U * 
640.28 • 1005.00 • 

* 209.535 BR U * 
620.00 * 1005.00 * 

* 209.535 BR D * 
640.28 • 1005.00 • 

* 209.535 BR D * 
620. 00 * 100 5 . 00 * 

* 209.53 
640.28 * 100 5.00 * 

• 209.53 
620.00 * 1005 .00 • 

1 * 209.42 
2207 . 23 * 1003.87 * 

• 1 • 209 . 42 
2210 . 07 * 2207.69 * 1003.87 . 

* 1 * 209 . 33 
2407 . 64 * 996 . 31 * 

* 1 * 209.33 
2201 .13 * 2201.13 • 996 . 31 . 

• 1 

* 1 
20850.00 * 

* 1 

• 1 
21100.00 * 
* 
* 1 

* 1 
21200.00 • 

• 209.24 
20850.00 • 1008.90 * 

* 209 . 24 
20850 . 00 * 1008.90 * 

• 209.14 
21100 . 00 * 1010 . 60 * 

• 209 .14 
21100 .00 * 1010.60 • 

* 209.04 
21200.00 * 1012 . 20 • 

* 209.04 
21200 .00 * 1012 .20 * 

• 1 * 208.95 
21200 . 00 • 1013.80 * 

* 1 * 208.95 
21200.00 • 21200.00 * 1013.80 

0.41 * 
0 . 40 • 

0.42 * 

0.42 * 

0 .43 * 

0.43 * 

0 . 42 • 

0.41 * 

0.35 * 

0 . 34 • 

0. 27 * 

0. 27 * 

0 .44 * 

0.47 * 

0.45 • 

0.48 * 

0. 37 • 

0 . 38 • 

0. 77 * 

0. 77 • 

Dupl icateEffective 
1943 . 97 * 7711693 . 0 • 

1945.53 * 7955870 . 0 * 

1974.59 * 

1975.40 * 

2110.06 • 

2015 . 00 * 

6728709.0 * 

6982102.0 * 

7123192 . 0 * 

7236885.0 * 

2344.97 * 12960820.0 * 

1842 .97 • 12481800.0 * 

1821.60 * 11715260 . 0 * 

1650.94 * 11288030.0 * 

1840.66 * 11536480.0 . 

1686. 12 • 10862060 .0 * 

1773.41 • 7393035.0 * 

1666.72 * 6712772.0 * 

1627.99 * 8951574.0 * 

1328.11 * 8007438.0 * 

1093.87 * 
1050 . 00 • 

1013 . 87 * 

970.00 * 

1013 .87. 

970.00 * 

1093 . 87. 

1050.00 * 

1664 . 70 • 

1636.60 * 

1805 .66 * 

158 5.47 * 

1984.37 * 

163 7.72 * 

2147.65 • 

1899.79 * 

2170 . 30 . 

1980 .00 • 

2059. 3 3 * 

2058.96 • 

. 
5840043.0 * 

5882311.0 * 

4357145 . 0 * 

4403094 . 0 * 

4297493.0 * 

4346859. 0 * 

5676541.0 • 

5726011.0 • 

6035340 . 0 * 

6218621.0 * 

7866844.0 * 

79855 17.0 * 

4716374.0 • 

4431403 . 0 * 

4648719.0 * 

4347684. 0 • 

5812813.0 * 

5581269 . 0 * 

2702037 . 0 • 

2706599.0 • 
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0 . 29 * 

0.31 * 

0 . 31 * 

0. 28 * 

0. 26 * 

0. 25 * 

0.17 * 

0.05 • 

0.22 * 

0.22 * 

0 .23 * 

0.23 * 

0.26 • 

0.26 • 

-0.01 • 

-0. 09 • 

-0 .06 * 

0 . 01 • 

19380.62 * 

19380 .11 * 19377 . 08 . 

19354.60 * 

19354.60 * 19354.60. 

19210 . 00 * 

19210 . 00 * 19210.00 * 

584.16 * 

949 . 70 * 

1138.61 

1138.08 

1137.82. 

1137.35 * 

982 . 56 

979 . 67 * 

1072.01 * 

1071.89 

-453.58 * 

-430.00 * 

-4 53.58 

-430.00 * 

-453.58 * 

-430.00 

-453.58 • 

- 430.00 * 

542.53 • 

571.09 • 

601.98 * 

615.66 

18865.63 

19212.28 

18952.35 * 

19200.2 1 * 

19029.70 * 

19220 .00 * 

19140 .67 * 

949.70 * 

1130 . 44 • 

1105.89 • 

965 . 68 * 

937.97 * 

-430 . 00 * 

-430 . 00 • 

-430.00 * 

-430.00 • 

571.09 * 

615.66 • 

19212.28 • 

19200.21 • 

19220 .00 • 

19141.04 • 19141.04 • 

20354.4 5 * 

20354.4 5 * 

20344 . 66 * 

20344.66 * 

20077.75 * 

20077.75 * 

1871.19 * 

1871.19 * 

1959.73. 

1959.73 * 

1964 .68 • 

1964 .68 * 

1838 .46 • 

1838.46 * 

1556 .79 * 

1556.79. 

364 . 07 • 

364.07 * 

364.07 • 

364.07 • 

364 . 07 • 

364 . 07 * 

364.07 • 

364 .07 * 

1390.58 * 

1390 . 58 * 

1408.40 * 

1408 .40 * 

19828.90 * 

19828.90 * 

19878.60 * 

19878.60 * 

19888.35 * 

19888 .35 * 

19630 . 65 * 

19630.65 * 



• 1 • 208.85 0.54 • 
21150.00 * 1013 .40 * 

• 1 * 208 . 85 0.54 * 
21150.00. 21150.00 * 1013.40 * 

* 1 * 208.75 0.44 * 
20799 . 20 * 1005 . 20. 

* 1 • 208.75 0 . 44 • 
20799 . 20 * 20799.20 • 1005.20 • 

• 1 * 208.67 0 . 48 * 
21150.00 * 1007.60 * 

• 1 • 208.67 0.48 * 
20908 .11 . 20908.11. 1007.60 * 

• 1 * 208.57 1.00 
20986. 72 * 1007. 60 • 

* 1 * 208.57 1.00 * 
20640.00 . 20640.00 . 1007.60 * 

• 1 208.48 0.49 
20680.86 * 1007.60 * 

• 1 • 208 . 48 0.49 
20680.86 * 20680 . 86 * 1007.60 . 

• 1 • 208.39 0 . 51 * 
20748 . 79 * 1005.60 * 

• 1 * 208.39 0 . 51 . 
20748 . 79 20748. 79 * 1005. 60 • 

• 1 * 208.29 0.49 * 
20944 . 08 * 1004 . 70 • 

• 1 • 208.29 0 . 49 • 
20944 . 07 • 20944. 07 * 1004. 70 • 

• 1 • 208.19 0 . 46 • 
21343.21 * 1004.70 

* 1 * 208.19 0.45 . 
21343 .20 • 21343.20 • 1004.70 • 

* 

• 1 * 208.1 0 . 46 • 
21767. 19. 1001 . 40 * 

• 1 • 208 .1 0 . 45 • 
21767.18 • 21767.18 • 1001.40 • . 
• 1 207.99 0 . 49. 

21934.50 • 999 . 90 • 
• 1 • 207.99 0 . 48 . 
21934.42 • 21934.42 999.90 • . 
• 1 * 207.9 0.41 * 

22137.56 * 1000.80 . 
• 1 • 207 . 9 0.40 . 
22137.55. 22137 . 55. 1000.80 . 

• 1 * 207 . 8 0.47 * 
21871 . 23 * 999.10 • 

• 1 * 207 . 8 0.46. 
21871.22 21871.22. 999.10. 

• 1 * 207. 71 0. 50 • 
21704. 14 * 1000. 30 

• 1 * 207.71 0. 51 
21704. 11 * 21704.11 • 1000. 30 • 

• 1 • 207.62 0.61 . 
21472.38 * 1000.20 • 

• 1 * 207.62 0.61 * 
21472.33. 21472.33. 1000.20 • . 
• 1 * 207.53 0.47 . 

21175.00 * 999.10 • 
• 1 • 207.53 0.48. 
21175.00 21175.00 * 999. 10 • . 
• 1 • 207 .49 0.35. 

21053 . 15 • 992 . 20 • 
• 1 * 207 . 49 0.34. 
21053.15 * 210 53.15 * 992.20 • 

* 1 • 207 . 485 BR U • 0.36 * 
21053.03 * 992.20 . 

* 1 * 207.485 BR U * 0 . 35 * 
21053. 15 • 21053. 15 • 992.20 • 

• 1 * 207.485 BR D * 0. 37 • 
21052.95 • 992.20 • 

Dupl icateEff;cti ve 

1951.08 • 3676905.0 • 

1945 .66. 3678330.0. 

1548.90 • 4623178.0 • 

1548 .90 • 4613830 . 0 • 

1822.25 * 4132509 . 0 • 

1585.22 • 4131094.0 • 

1241.44 • 1929565.0 * 

1241.44 • 1924 572.0 * 

2170.30 * 3977183.0 . 

2170.30. 3989798 .0. 

2285.86 * 3703180 . 0 . 

2285.85 * 3723944 . 0 • 

2381.48 • 3897028.0 • 

2381.47 • 3931101 . 0 • 

2664.04 * 4197702 . 0 . 

2664.02 • 4252565.0 
* 

2944.82 • 4190911.0 • 

2944.81. 4276917.0 . 

2720.96. 

2749 . 34. 

3048 . 05 • 

3016 . 31 * 

29 17. 79. 

2617. 43. 

2746.35 . 

2344.11 * 

2471.21 • 

1962. 2 3 • 

2131.14 * 

1672.10 . 

1579.37 • 

1579.37. 

1518.95 • 

1519.37 • 

1518.64 * 

3863648 . 0 • 

3969111.0 • 

4698084.0 * 

4877759.0 • 

4065865.0 • 

4224476.0 • 

3823945.0 . 

3804678.0 • 

3148584. 0 • 

3196970 . 0 • 

4305239.0 • 

4211741.0 • 

6081966.0 • 

6264807.0 * 

4905047.0. 

5025672 . 0 * 

4870028.0 • 
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0.01 • 

0.01 • 

0.00 

0.00 * 

0.02 

0.03 * 

0.05 

0 . 07 

0 . 10 * 

0 . 16 • 

0. 20 • 

0.25 * 

0.18 

0 . 21 • 

0.16 • 

0.26 

0 . 23 * 

19135. 36 • 

19204 . 34 * 19199.70 

19250 . 30 • 

192 50.29 • 19192. 90 * 

19322.90 • 

19322.89 • 19118.22 * 

19398 . 56 • 

19398 . 56 • 19087.13 • 

18510.56 • 

18510.56 . 18510.56 . 

18462.94 • 

18462.94 • 18462 . 94 • 

18562.60. 

18562.60 • 18562.60 

18679.18 . 

18679 . 18 • 18679 . 18 * 

18822 .37 • 

18822 .37 • 18822 . 37 • 

19093 . 03 • 

19093.03 • 19093.03 • 

19062 . 58 • 

19104.70 • 19104. 70 • 

18941.44 • 

19249 . 50 • 19249. 50 • 

18957.79. 

19360.00 * 19360 .00 • 

19001.18 • 

19510.10 • 19510.10 • 

19043.86. 

19502.90 • 19502.90 • 

19473.78 . 

19473. 78 * 19473.78 • 

19474.08 • 

19473 .78. 19473 . 78 . 

19474.31 • 

19973.14 • 

19973.14 * 

20024.25 . 

20024 . 25. 

20112. 59 • 

20112. 59 • 

20014.15 • 

20014.15 * 

19595.71 . 

19595.71 * 

19605.86 • 

19605.86. 

19753.34 • 

19753.34 • 

20011.19 • 

20011.19 • 

20294.77 • 

20294.77 • 

20513.72 • 

20513.72 . 

20621.13 • 

20621.13 • 

20560.36. 

20560.36 • 

20532.05 • 

20532. OS • 

20495.21 . 

20495 . 21 . 

20338.95. 

20338.95 . 

20262 . 35 • 

20262.35 • 

20262.35 • 

20262.35 • 

20262 . 35 • 



• 

• 

• 

* 1 
21053.01 * 

* 1 

* 1 
21053.01 * 
* 
* 1 

* 1 
20940 . 00 * 

* 1 

* 1 
20798 . 77 * 
* 
* 1 

* 1 
20597.90 * 
* 

* 1 

* 1 
20734.50 * 
* 

* 1 

* 1 
20748.18 * 

* 1 

• 1 
20800.00 
* 

* 207.485 BR D * 
21053.01 * 992.20 * 

* 207.48 
21053.01 * 992 . 20 * 

* 207.48 
21053.01 * 992.20 * 

* 207 . 43 
20940 . 00 * 999.00 * 

* 207 . 43 
20940.00 * 999.00 * 

* 207.34 
20798.77 * 995.90 

* 207.34 
20798 . 77 * 995.90 

* 207.27 
20608.70 * 993 . 30 * 

* 207.27 
20597.90 * 993. 30 

* 
* 207. 16 

20734.50 * 992.70 * 
* 207. 16 

20734.50 * 992.70 * 
* * 

* 207.07 
20748.27 * 992 . 80 * 

* 207.07 
20748. 18 * 992.80 * 

• 206.97 
20800.00. 981 .70 * 

* 206.97 
20800.00 * 981 .70 * 

* 

0.36 * 

0.35 * 

0.34 * 

0. 54 * 

0.52 

0.61 

0. 56 * 

0 . 62 * 

0. 54 * 

0 . 50 * 

0.52 * 

0.86 * 
0 . 88 * 

0.36 * 

0.36 * 

• 1 * 206.88 0.31 * 
20800.00 * 981 .80 

* 1 * 206.88 0.31 
20800.00 * 20800.00 * 981 . 80 * 

* 1 

* 1 
20895. 15 * 
* 

* 1 

1 
21138 . 80 • 
* 

* 1 

* 1 
21066.25 * 
* 
* 1 

1 
20622. 10 * 
* 

* 1 

* 1 
20685 . 21 * 
* 

* 1 

* 1 
20854.87 * 
* 

* 1 

* 1 
20977.29 • 
* 

* 1 

* 1 
20914 . 89 
* 
* 1 

* 1 
20772.60 * 
* 

* 206.79 
20895. 15 * 981.80 * 

* 206 . 79 
20895 . 15 * 981 .80 * 

* 
* 206.7 

21165 . 35 * 981 .80 
• 206 . 7 

21138 . 11 * 981 . 80 * 
* 

* 206.6 
21066 . 25 * 981 . 80 * 

* 206.6 
21066.25 * 981.80 * 

* 206.5 1 
20615 . 00 * 981 .80 * 

* 206.5 1 
20615.00 * 981 .80 * 

* 206 . 41 
20685.21 • 982.50 

* 206 . 41 
20685 . 21 * 982.50 * 

* 206 . 32 
20854 . 87 * 982.80 * 

* 206 . 32 
20854.87 * 

* 

* 206.22 

* 
982.80 * 

20977.29 * 983 . 00 * 
* 206.22 

20977.29 * 983.00 * 

* 206.13 
20914.89 * 984.60 * 

* 206 . 13 
20914 . 89 * 984.60 * . 

* 206.03 
21127 . 08 * 984.50 * 

* 206.03 
20772. 60 * 984. so * 

0.29 * 

0 . 29 * 

0.27 * 

0.27 * 

0. 33 

0 . 33 * 

0 . 45 * 

0 . 46 * 

0 .46 * 

0. 47 * 

0.46 * 

0.47 • 

0 . 52 * 

0 . 51 * 

0.52 • 

0.57 * 

0.61 * 

0 . 67 * 

1518 . 87 * 

1578.88 * 
* 

1578 . 87 * 

1686.77 * 

1686.77 * 

1568.77 • 

1568.77 * 

1628.70 * 

1617 . 90 * 

2127 . 45 * 

1734.50 * 

2121.27 * 

1710.74 * 

1872.81 * 

1567.64 * 

2078.38 * 
* 

1800.86 * 

2279.32 * 

1934.31 * 

2572 . 12 * 

2093.13 * 

2786.93 * 
* 

2185.35 * 

2915.00 * 

2053 . 65 * 

3564 . 70 * 

2190 . 50 * 

3656 . 33 * 

2377.93 * 

3772.23 * 

2441.77 * 

3610.69 * 

2386.31 * 

3627.33 • 

2131.13 * 

oup 1 i cat eEff ecti ve 
4992637.0 * 

60082 09.0 

6188367 . 0 * 

3661078 . 0 

3861824.0 • 

3226315.0. 

3575019.0 • 

31352 19 . 0 * 

3683406.0 * 
* 

4023740 . 0 * 

3885416.0 * 

2286164.0 * 
2254410.0 * 

5970014 . 0 * 

6019868 . 0 * 
* 

7226234.0 * 

7191503 . 0 

7514464.0 • 

7590998.0 * 

7908733.0 * 

8015485.0 * 
* 

6230824.0 * 

6298256 . 0 

452 1128.0 

4533739.0 * 

4380634.0 * 

4381569 . 0 * 

4293590.0 

4288577 . 0 * 
* 

3853835.0 * 

3986076 . 0 * 

3625268.0 * 

3294110.0 * 

3071777.0 * 

2786996.0 
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0.23 * 

0 . 25 * 

0 .35 * 

0.64 * 

1.00 * 

0. 70 

0. 43 * 

0.90 * 

0.89 • 

0 . 91 * 

0 . 93 

0.89 * 

0.82 * 

0.80 * 

0.79 * 

0. 87 * 

0 . 58 * 

0. 18 

19474.14 * 

16831.47 * 

19474.14 * 

19253.23 * 
19253.23 * 

19230.00 * 

19230.00 * 

18980.00 * 

18980 . 00 * 

18607 . 05 * 

19000.00 * 

18413.03 

18857 . 57 * 

18394 . 10 * 

18850.00 * 

18332.23 * 

19474.14 • 

19474.14. 

19253.23 * 

19230 . 00 * 

18980.00 * 

19000.00 * 

18857.57 * 

18850.00 * 

18838.93 * 18838.93 * 

18343.49 * 

18806 . 01 * 

18250.64 * 

18784.84 

17938.02 * 
18675.58 * 

17700.00 * 

18561. 35 * 

17111.00 * 

18494 . 71 * 

17150 . 00 * 

18476 . 94 * 

16969. 39 * 

18435.00 * 

17049.27 * 

18370.00 * 

16967.78 * 

18320 . 00 * 

18806 . 01 * 

18784 . 84 * 

18675.58 * 

18561.35 * 

18494 . 71 * 

18476 . 94 * 

18435.00 * 

18370.00 * 

18320.00 * 

20262.35 * 

20262.35 * 

20262.35 * 

20096.65 * 

20096.65 * 

20014.38 * 

20014 . 38 * 

20013.35 * 

20013.35 * 

20127.95 * 

20127.95 * 

20268.81 * 
20268.81 * 

20268. 2 5 * 

20268. 2 5 * 

20264.40 

20264.40 * 

20279.13 * 

20279 . 13 * 

20324.45 * 

20324.45 * 

20306. 18 * 
20306. 18 

20084.15 * 

20084.15 * 

20154 . 06 * 

20154 . 06 * 

20171. 80 * 

20171 . 80 * 

20127.88 * 

20127.88 * 

20059 . 00 

20059.00 * 

19987 . 25 * 

19987.2 5 * 



* 1 * 205 . 94 0.48 
21215 .00 * 981.00 

* 1 * 205.94 0.45 * 
20767.00 * 20767.00 981.00 * 

* 1 * 205 . 84 0.38 * 
21450 . 00 * 979 . 50 

* 1 * 205 . 84 0 . 36 * 
20535 . 70 20535.70 * 979.50 * 

* 
1 * 205.75 0.37 

21400 .00 * 973.90 
1 * 205 . 75 * 0 . 35 * 

20450.30 * 20450.30 973 . 90 * 

* 1 * 205.62 0.31 
21480 . 00 * 976.00 

1 * 205 . 62 0.31 
20450. 10 20450.10 976.00 * 

* 

* 1 205.52 0.28 
21400.00 * 975.90 * 

* 1 * 205.52 0.29 
20611 .50 20611 .50 975.90 

* 1 * 205 . 43 0.29 
21400.00 * 976. 10 * 

* 1 * 205 . 43 0.33 
20770.40 * 20764.4 4 976.10 

* 1 205.4 0.24 
21450.00 * 975.50 

* 1 * 205.4 0.26 
20767.80 * 20767.80 * 975.50 

* 
* 1 205.34 0. 30 

21400.00 * 975 . 57 
1 * 205 . 34 0.35 * 

20742.96 * 20742.96 * 975.57 * 

1 * 205.25 0.28 * 
21340.62 * 973.40 * 

* 1 * 205.25 0.32 * 
20782.30 20782.30 973.40 * 

* 1 * 205.15 0.49 
21134 . 21 * 973 . 10 

1 * 205.15 0.47 
20830.00 * 20830.00 * 973.10 * 

1 * 205.06 
20907 . 77 * 

* 1 * 205 . 06 
20905.30 20905 . 30 

* 1 * 204 . 97 
21034 .16 * 

* 1 * 204.97 
20961.30 * 20961 .30 

* 1 * 204 . 87 
20952.20 * 

* 1 * 204 . 87 
20952 . 20 * 20952 . 20 

1 * 204 . 78 
20830.43 * 

1 * 204 . 78 
20830.43 * 20830 . 43 

* 

* 1 * 204 . 68 
20546.37 * 

* 1 * 204 . 68 
20546.37 * 20546.28 

* 
1 * 204 . 61 

20482 . 90 * 
1 * 204.61 

20482 . 90 * 20482.90 

970. 50 

970.50 

973.30 * 

973.30 

968.10 
* 
968 . 10 

967.60 * 

967.60 

971.40 * 
* 
971. 40 

972.60 * 

972 . 60 * 

0.47 

0. 46 * 

0.36 * 

0.42 * 

0. 31 * 

0.34 * 

0.25 * 

0 . 28 * 

0 .3 3 * 

0 . 38 * 

0 . 41 * 

0.42 

* 1 * 204.53 0.46 * 
20495.90 * 972.70 * 

* 1 * 204 . 53 0 . 47 * 
20495 . 90 * 20495.90 * 972.70 * 

* 1 • 204.42 
20679 .03 * 971. 40 * 

1 * 204.42 . 
20679 . 03 * 20678 . 97 971.40 * 

0. 51 * 

0 . 52 * 

Dup l i cateEffecti ve 
3651.58 * 3932557.0 * 

2567.00 * 

3746.65 * 

2435 . 70 * 

3257.26 * 

2402 . 30 * 

3845.50 * 

2234. 10 * 

3732.69 * 

2019.90 * 

3335.92 * 

1842. 3 7 * 

3650 . 00 * 

1747.80 * 

3427 . 47 * 

1562 . 96 * 

3390.62 * 

1482 . 30 * 

3035.78 * 

1445.00 * 

2103 . 93 * 

1435.30 * 

2834. 16 * 

1516.30 * 

2652.20 * 

1542.20 * 

2430.43 • 

1620.43 * 

2091.37 * 

1586.28 . 

1891. 94 * 

1602.90 * 

1765 . 90 * 

1610 . 90 * 

1804 . 93 * 

1653 . 57 • 

4259277 . 0 * 

5233237.0 * 

5449105 . 0 * 

3950065.0 * 

4290733 . 0 * 

6366636 . 0 * 

6407340 . 0 * 

7454148.0 * 

712623 3 .0 * 

71162 73.0 

6524281.0 * 

8621961.0 

8073093 .0 

5172262.0 * 

4487226.0 * 

6571525.0 * 

5737392 . 0 

3632205 . 0 

3844879.0 * 

3787357 . 0 . 

3871248.0 * 

4869981.0 

4255498 .0 * 

5920537.0 

5343764.0 * 

75 12086.0 * 

6634912 . 0 * 

5457597.0 * 

4834418 . 0 * 

4447568 . 0 * 

4289077.0 

38505 14. 0 * 

3743779.0 * 

3325542.0 * 

3259710.0 • 
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0. 58 * 

0 . 61 * 

0. 74 

0. 71 

0. 6 5 * 

0. 53 

0. 57 * 

0. 34 * 

0.23 

0.49 

0. 51 * 

0.20 * 

0. 18 * 

0.13 * 

-0 . 04 * 

0 . 03 * 

0 . 00 * 

-0 .02 

17284.78 * 

18200.00 • 18200 . 00 • 

17620.55 

18100.00 * 18100.00 

18027.86 * 

18048.00 18048.00 * 

17560.75 

182 16 . 00 18216.00 * 

17650.00 

18591.60 * 18591. 60 * 

17800.00 * 

18922 . 07 18917 . 50 * 

17800 . 00 * 

19020. 00 * 19020.00 

17906 . 05 

19180 . 00 * 19180.00 

17950 . 00 

19300 . 00 

18072.60 * 

19300 . 00 * 

19385 . 00 19385 . 00 * 

18080 . 00 

19470 . 00 

18200.00 

19445 . 00 * 

18300.00 * 

194 10 . 00 

18400.00 

19210 . 00 * 

18455.00 * 

18960.00 

18570.00 * 

18880.00 * 

18730.00 

19470 . 00 * 

19445.00 * 

19410 . 00 

19210 . 00 

18960 . 00 * 

18880 . 00 * 

18885.00. 18885.00 

18874.10 * 

19025.40 19025 . 40 

19792.05 * 

19792.05 • 

19511. 65 

19511.65 

19249.15 * 

19249 . 15 * 

19333.05 * 

19333.05 * 

19601. 55 * 

19601. 55 * 

19843.95 * 

19843.95 * 

19893.90 * 

19893.90 * 

20013 . 65 * 

20013.65 * 

20227.10 * 

20227. 10 

20266 . 70 * 

20266.70 

20287.35 * 

20287.35 * 

20253.15 

20253. 15 

20208.57 * 

20208.57 * 

20115 . 46 * 

20115.46 * 

19935.21 * 

19935 . 21. 

19977 .10 * 

19977.10 

19840 . 65 • 

19840.65 * 

19853.75 * 

1985 3. 75 • 



• 

• 

• 

• 1 • 204. 34 0. 52 • 
20814 . 38 * 969.30 • 

• 1 • 204.34 0.52 • 
20814.38. 20814.38 . 969 . 30 . 

• 1 • 204 . 25 1 .00 • 
20817 . 18 * 969.22 • 

• 1 • 204.25 1 . 00 * 
20817 . 18 • 20816.99 • 969.22 • 

• 1 • 204.15 0.40 * 
21031.89 • 966.00 • 

• 1 • 204.15 0.40 • 
21031.89 • 21031 . 89 • 966.00 • 

• 1 * 204.05 0.50 * 
21080 . 54 * 965.00 . 

• 1 * 204 . 05 0.49 • 
21080.54. 21080.54 . 965.00 . 

• 1 • 203 . 96 0.80 * 
20787.30 * 964 . 10 • 

• 1 * 203.96 0.75 * 
20787.30 * 20787. 30 • 964. 10 • 

• 1 * 203.86 0.36 • 
20734 . 27 • 962.30 • 

* 1 • 203 .86 0.35 • 
20734.27 • 20734 . 27 • 962 . 30 • 

* 1 

* 1 
20743.68 • . 
• 1 

• 1 
20697 . 43 • 

203 . 77 
20743.68 * 963 . 30 • 

* 203.77 
20743.68 * 963.30 • 

• 203.67 
20697.43 * 962.30 • 

• 203.67 
20697.43. 962 . 30 . 

0. 35 * 

0 . 34 • 

0 . 37 • 

0. 36 

• 1 • 203.58 0 . 37 * 
20701 . 39 • 962.10 • 

• 1 • 203 . 58 0.36 • 
20701 . 39 • 20701 . 39 • 962.10 • 

• 1 • 203 . 48 0.41 • 
20844.31 . 962.20 • 

• 1 • 203 . 48 0 . 40 • 
20844.31 . 20844.31. 962.20 . 

• 1 • 203.39 0.42 • 
21036.48 • 959 . 90 • 

• 1 • 203.39 0 . 41. 
21036 . 47 • 21036 . 47. 959.90 • 

* 1 • 203 . 29 0 .45. 
21074.86 * 960 . 70 • 

• 1 • 203.29 0.44 • 
21074.86. 21074 . 86 . 960.70 . 

• 1 * 203. 19 0.42 • 
2095 1 .24 • 956 . 70 * 

• 1 • 203.19 0.43 • 
20951.24 • 20951.24 • 956 . 70 • 

• 1 • 203.09 0.46 • 
20905 . 85 • 958.70 • 

• 1 * 203.09 0 . 46 • 
20905 . 85 • 20905 . 85 • 958.70 • 

• 1 • 202.99 0 . 42 • 
20933 . 96 • 959 . 20 • 

• 1 • 202 . 99 0 . 41 . 
20926.90. 20926.90 . 959.20. 

• 1 

• 1 
20967 . 31 • 

• 1 

• 1 
21011. 58 • . 
• 1 

• 202.9 
20967.30. 956.50 • 

• 202.9 
20967 . 31 . 956.50. 

• 202.8 
21011 .58. 956.40. 

• 202.8 
21011.58. 956.40. 

• 202.69 
21080.23 * 953.70 * 

0 . 36 • 

0 . 37 • 

0. 34 • 

0 . 35 • 

o. 37 • 

1701.95 • 

1701.99 • 

DuplicateEffecti ve . 
3299565.0 • 

3300310.0 • 

1517 . 18. 1863855.0 • 

1516 . 99 * 1855915.0 • 

1831.90 • 5042939.0 • 

1831. 89 • 5038994.0 • 

2116.76. 3910438.0 • 

2116 . 76 • 3927263 . 0 • 

2050.76. 2269861.0 • 

2050.76 • 2417852. 0 • 

2191 . 78 • 5460451.0 • 

2191 .78. 5666380. 0 . 

2511.27 • 

25 11. 27 • 

2860.23 • 

2567 .43. 

2993 . 59 • 

2676.39 • 

5549798 . 0 • 

5803637.0 . 

5348655.0 • 

5512272.0 • . 
5333542.0 • 

5 599491.0 • 

3454.84 • 4642347.0 • 

2911.71 • 4742364.0 * 

3309 . 00 • 4495896 . 0 • 

2930.05 • 4631119.0 • 

3441.31. 4136567 .0 . 

3009. 26 * 4265774.0 • 

3364 . 24 . 3879641.0. 

2689.14 • 3814345 . 0 • 

3213 .89. 3568365.0 • 

2475 .85 • 3526911.0 • 

3260.60 • 3947903 . 0 • 

2457.50 • 4009597.0 • 

3412.11 . 

2511.71 • 

3540.65 • 

2620.78 • 

3701.48 • 

4574160.0 • 

4523109.0 • 

4820928 . 0 • 

4688712.0 • 

4357701.0 • 
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0.01 * 

-0 . 02 • 

0.02 * 

0.02 • 

0.26 * 

0. 25 • 

0.29 * 

0.29 • 

0 . 35 • 

0.33 * 

0.40 • 

0.41 

0.36 • 

0.32 * 

0.37 • 

0. 36 • 

0.33 • 

19100.00 • 

19100.00 • 19100 . 00 • 

19300.00 • 

19300.00 • 19300.00 • 

18882.41 • 

19200 . 00 • 19200.00 • 

18963 . 78 • 

18963 . 78 • 18963. 78 • 

18736.54 • 

18736.54 • 18736.54 • 

18542.49 • 

18542 . 49 • 18542.49 • 

18232.41 • 

18232.41. 

17837.20 • 

18130.00 • 

17707.80 • 

18232.41 . 

18130.00 • 

18025.00 . 18025.00 . 

17389.48 • 

17932.60 • 17932.60 * 

17519.20 • 

17970 . 80 • 17970 . 80 • 

17590 . 00 • 

18065.60 • 18065.60 * 

17587.00 • 

18262 . 10 • 18262.10 • 

17691.96 • 

18430.00 • 18430.00 • 

17673 . 37 • 

18469.40 • 18469.40 • 

17518.03 • 

18455.60 • 

17429 . 80 * 

18390.80 • 

17191.27 • 

18455.60. 

18390.80 • 

19958. 12 • 

19958.12 • 

20059.27. 

20059 .27 • 

20116.69 • 

20116 . 69 • 

20022.18. 

20022 . 18 • 

19760. 59 • 

19760 .59 • 

19612 .00 • 

19612.00 • 

19484 .11 • 

19484 .11 • 

19524 .10 * 

19524. 10 • 

19454.49 • 

19454.49 • 

19394 . 68 • 

19394.68 • 

19504.80 • 

19504 . 80 • 

19574.09 • 

19574.09 . 

19623.75 . 

19623 . 75. 

19710.91 • 

19710.91 • 

19698.15 • 

19698 . 15 • 

19724.55 • 

19724.55. 

19702 . 88 • 

19702.88 • 

19729.80 • 



• 1 
21080.23 • 
* 

• 202.69 
21080.23 * 

* 

0 . 38 • 
95 3. 70 . 

* 1 202.59 0.40 
21190 . 40 * 953 . 70 * 

* 1 * 202.59 0 . 42 * 
21190 . 40. 21190.40 * 953.70 

* 
* 1 * 202.48 0.40 * 

21302 . 69 * 952 . 50 * 
* 1 • 202.48 0 . 42 * 
21302.70 * 21302 . 70 * 952.50 . 

1 * 202 . 37 0.39 • 
2157 7 .77 . 954.60 * 

• 1 • 202 . 37 0.41 * 
21577.77 • 21577.77 • 954.60 • 

* 1 • 202 . 29 0. 29 • 
21803 . 00 * 955.50 • 

• 1 • 202 . 29 0.29 • 
21803.00 • 21803 . 00 955 . 50 * 

* 1 202 . 18 0. 38 • 
21936.53 * 950 . 00 . 

* 1 * 202 . 18 0 . 38 • 
21936 . 54 • 21936 . 54 * 950 . 00 . 

* 

• 1 * 202 . 09 0.57 
21936 . 96 • 950 . 00 • 

* 1 * 202.09 0.57 • 
21936 . 96 . 21936 . 96 950.00 . 

• 1 • 201.99 0.38 • 
21861 .56 * 948.70 . 

• 1 * 201.99 0.37 • 
21861. 56 • 21861. 56 • 948.70 • 

• 1 • 201 .9 0.3 1 . 
21823 . 60 * 947.20 • 

• 1 * 201. 9 0. 31 • 
21823.60 • 21823.60 947.20 • 

• 1 • 201. 81 0 . 28 • 
21801 .08. 946.00 • 

• 1 * 201. 81 0.27 • 
21801 . 08 • 21801 . 08 • 946 . 00 • . 
• 1 201.71 0 . 40 • 

21957.39 • 946.00 • 
• 1 • 201 . 71 0 . 40 * 
21528 . 50. 21528.50. 946.00 . 

• 1 • 201 .62 0.35 • 
22089 . 94. 945 . 60 . 

• 1 * 201. 62 0 . 34 * 
21477 . 50 . 21477.50 . 945.60 . 

• 1 201. 52 
22 190 . 05 • 940.90 • 

* 1 * 201 . 52 . 
21391.40 • 2139 1. 40 940 . 90 • 

• 1 • 201. 43 
22 188 . 55 . 941. 30 • 

• 1 * 201.43 . 
21342.10 • 21342 . 10 941. 30 • 

0 . 33 • 

0. 34 

0. 37 • 

0.37 • 

• 1 • 201. 33 0. 41 . 
22408.97 . 943.00 . 

• 1 * 201 .33 • 0.40 . 
21381. 80 • 21381. 80 • 943 . 00 • 

• 1 201. 24 0.40 • 
22430 .09. 943 . 00 . 

• 1 * 201. 24 0.40 • 
21570.00 • 21570. 00 • 943.00 • 

• 1 • 201.14 0 . 31 . 
22725.42 • 940.40 . 

• 1 * 201 . 14 0.30 • 
2172 1. 00 • 21721.00 * 940.40 • 

• 1 * 201. 05 0.26 . 
22866.42 • 941. 50 • 

• 1 • 201. 05 0 . 26 
21849 . 00 • 21849.00 • 941 .50 • 

* 

Dupl icateEf fect i ve 
2553.41 • 4258962.0 • 

3629.52 • 3966361 .0 • 

2606.65 * 383 1880.0 

3674.66 • 4078760.0 • 

2826.14 • 3877911 . 0 • 

3850.50. 4253 334 .0 . 

3165.40 * 4009107 . 0 • 

4060.28 • 

3605 . 60 • 

4239 . 81 • 

3692.06 • 

4052 . 05 * 

3682.20 * 

3548.70 • 

3219.77 • 

3830.97 • . 
3830 . 97 • 

3646.80 • 

3650 . 46 • 

3844.58 • 

3415 . 69 • 

3854.25 . 

3241. 81 • 

4181. 52 * 

3382.85. 

4131.77 • 

3288.24 • 

4277.40 • 

3307.45 . 

4357 . 41 . 

3500 . 08 * 

4685 . 00 • 

3680 . 58 . 

4915.94 • 

3898.52 * 

5764473 .0 • 

5756355 . 0 . 

4172957.0 . 

4154 161. 0 • 

264385 5 . 0 • 

2659472.0 . 

4634981.0 • 

465585 2 .0 • 

5852611 .0 • 

5964132 . 0 • 

6592084 . 0 • 

6711267. 0 . 

3838417.0 • 

3858296 . 0 • 

4406350 . 0 • 

4475808.0 • 

3808935.0 . 

3764 143 . 0 * 

4076199 . 0 • 

4094692.0 • 

3645795 . 0 • 

3705386 . 0 • 

3811227. 0 • 

3876386 .0 • 

4966393.0 • 

5142934 . 0 • 

5254537.0 • 

5383665.0 • 
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0.29 

0.23 • 

0. 11 

0 . 03 • 

0.08 * 

0 . 06 * 

0.07 • 

0 . 09 • 

0 . 11 • 

0 . 12 • 

0 . 11 • 

0.14 * 

0. 12 

0 . 13 • 

0. 16 • 

0. 19 * 

0 . 24 • 

0.26 • 

18526.82 • 18377 . 80 • 

17348.76 

18524.37 • 18416.70 * 

17497.88 . 

18360 . 00 • 18360 . 00 * 

17583 . 96 • 

18270 . 00 • 18270 . 00 • 

17742. 72 • 

18197.40 • 18197 . 40 • 

17589 .10 * 

18139.70 . 18139.70 . 

17755.36 • 

18253.40 . 18212.90 

17895.49 • 

18235.10 . 18235. 10 . 

17992.63 • 

17992 . 63 • 17992 . 63. 

17952 . 48 • 

17952.48 * 17952 . 48. 

18112.81 • 

18112 . 81 • 18112.81 • 

182 35 . 69 • 

18235.69 • 18235.69 • 

18008. 54 • 

18008 . 55 • 

18053.86 . 

18053.86 . 

18074 . 35 • 

18008 . 55 • 

18053.86 * 

18074.35 • 18074.35 • 

18069.92 • 

18069.92 • 18069 . 92 • 

18040.42 • 

18040.42 • 18040 . 42 • 

17950.48 • 

17950 . 48 • 17950.48 • 

19729 . 80 • 

19805 . 89 . 

19805.89 . 

1994 1. 58 . 

1994 1. 58 • 

20044 . 94 • 

20044.94 • 

20000.20 • 

20000.20 • 

20039.05 • 

20039.05 • 

20075.58 . 

20075 . 58 • 

20063.91 • 

20063 . 91 • 

19890.86 • 

19890 . 86 • 

19875 . 08 • 

19875 . 08 • 

19817.78 • 

19817 . 78 . 

19855 . 50 • 

19855 . 50 • 

19667 . 57 . 

19667 . 57 . 

19678 . 50 • 

19678.50 • 

19715.66 • 

19715 . 66 • 

19818.68 • 

19818.68 • 

19879 . 43 • 

19879 . 43 • 

19898.61 • 

19898 . 61 • 



• 

• 

• 

• 1 • 200.95 0.25 • 
23093.98 • 939 . 80 • 

• 1 • 200 . 95 0.24 • 
21954.00 • 21954 . 00 • 939 . 80 • 

• 1 • 200.86 0 . 27 • 
23228.08. 938.50. 

• 1 • 200.86 0.26 • 
22032.00. 22032.00. 938.50 . 

• 1 • 200 . 77 0.28 . 
23630 . 00 • 936 . 90 • 

• 1 • 200.77 0.27 . 
21951.00 • 21951.00 • 936.90 • 

• 1 • 200 . 67 0.30 • 
23915.00 • 939.80 • 

• 1 • 200.67 • 0.28 • 
21649 .30 • 21649.30 • 939 . 80 • 

• 1 • 200 . 58 0.30 . 
23847 .47. 937.60 . 

• 1 • 200.58 0.28 . 
21450.00 . 21450.00 . 937.60 . 

• 1 • 200 . 49 0.26 . 
24485.00. 936 . 90 . 

• 1 • 200.49 * 0.25 • 
21171 . 00 • 21171.00 • 936.90 • 

• 1 • 200 . 39 0.24 • 
24775.00. 937.00 . 

• 1 • 200 . 39 0 . 23 • 
21041.00. 21041 .00. 937 .00. 

• 1 • 200.3 0 . 34 • 
24887 .90. 937 . 70 . 

• 1 • 200 . 3 0 . 31 • 
20896.00. 20888.53. 937.70 . 

• 1 • 200.2 0 . 37 . 
25 144.80. 937.00 . 

• 1 • 200.2 0.35 • 
20744.00 . 20744 .00. 937.00 • 

• 1 • 200.1 0. 32 • 
25261.51. 934.50 . 

• 1 • 200.1 0.29 • 
20800.00. 20800.00. 934.50 • . 
• 1 • 200 0 . 24 • 

25170.51 . 933.40 • 
• 1 • 200 0.23 • 
21050.00 • 21050 . 00 • 933.40 • 

• 1 • 199.91 0.22 • 
25176 . 77. 932.10 . 

• 1 • 199 . 91 0.20 • 
21330.00 • 21330.00 • 932. 10 • 

ouplicateEffect i ve 
5141 .07 • 6344019 . 0 • . 
4001. 09 • 6536869.0 • 

5228.08 • 4470468.0 • 

4032.00 • 4591685.0 • 

5805 . 53 . 5320745.0 • 

4122.20 • 5545445 . 0 • 

4971.62 • 4 569344. 0 • 

4009.30 • 4819677.0 • 

5529 . 80 • 4526509 . 0 • 

3940.00 • 4759369 . 0 • 

6161. 28 • 5347928.0 • 

3791.00 • 5487085.0 • 

5819.36 . 6034760.0 • 

3741. 00 • 6188329.0 • 

5039 .41 • 4488975.0 • 

3683.53 • 4835241 .0 . 

5551.98 • 

3629.00 • 

5433.71. 

3770.00 • 

6148.14. 

4100.00 • 

6597.49 • 

4530 .00 • 

3992119 .0 • 

4319022.0 * 

4321296.0 • 

4818061.0 • 

6113840.0 • 

6388853.0 • 

6954198.0 • 

7510252.0 • 

0. 28 • 

0. 30 • 

0 . 35 • 

0.41 

0.47 • 

0. 50 * 

0 . 52 • 

0 . 60 • 

0. 73 • 

0. 92 • 

0. 96 • 

1. 01 • 

17952.91 • 

17952 . 91 . 17952.91 * 

18000 .00 • 

18000.00 • 18000.00 • 

17630.00 • 

17828.80 • 17828 . 80 • 

17540 .00 • 

17640 .00 • 17640. 00 • 

17460.00 • 

17510.00 • 17510 . 00 • 

17380.00 • 

17380 .00 • 17380.00 • 

17300.00 • 

17300.00 • 17300.00 

17205 . 00 • 

17205.00 • 17205.00 • 

17115 .00 • 

17115.00. 17115.00. 

17030.00 • 

17030.00 • 17030 .00 • 

16950.00 • 

16950.00 • 16950 .00 • 

16800.00 • 

16800. 00 • 16800 . 00 • 

19929.90 • 

19929.90 • 

20014.00 • 

20014 .00 • 

19889.90 • 

19889 . 90 • 

19784.30 • 

19784. 30 • 

19698 . 50 • 

19698. so • 

19445.15. 

19445 .15 • 

19361.75 • 

19361.75 • 

19338.20 • 

19338 . 20 • 

19352.25. 

19352 .25. 

19188.15 . 

19188.15 • 

18918.55 . 

18918.55 • 

19089.15 • 

19089.15 • 

• 1 • 199.82 0.19 . 7203 . 54 . 4012368 .0. 16870.00 . 19137.70 . 
25350.00 • 931 . 20 • 

• 1 • 199.82 0.20 . 4780.00. 3845833.0. 1.00 . 16870.00 . 16870 .00. 19137 . 70. 
21650 . 00 • 21650.00 • 931 . 20 • 
1t1t1t1t1t1t1t'lt1t1<1t:A-1t1<1<1<1f1t"k1t1::***1t*1t*********1t************************************************ ** ****************************************************1t 
******************************1t***************************** 

ERRORS \~ARNINGS AND NOTES 
Errors warnings and Notes for Plan : DupEff 

River: 1 Reach: 1 RS: 214.14 Profi l e: PF#1 
warni ng: Di vided f l ow computed for this cross- section. 
Note: Multipl e criti cal depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River : 1 Reach: 1 RS : 214. 14 Profile: PF#2 

Note : Multiple criti cal depths were found at thi s location. The cri ti cal depth with the l owest, vali d, water sur f ace was 
used . 

River: 1 Reach: 1 RS: 214.04 Profile: PF#1 
war ning :Di vi ded flow computed for this cross - sect i on . 
Note: Multiple criti cal depths were found at this l ocati on . The critical depth with the l owest, valid, water surface was 

used. 
Ri ve r : 1 Reach: 1 RS: 214 . 04 Profi l e : PF#2 

Note : Multipl e criti cal depths were found at this location . The critical depth with the lowest , val id , water surface was 
used. 

River: 1 Reach : 1 RS: 213.95 Profile: PF#1 
warning :Divided flow computed fo r this cross - section. 
warning:The velocity head has changed by more than 0.5 ft (0 .15 m). Thi s may indicate the need for addi tional cross sections. 
Note: Multiple critical depths were found at this l ocation. The critical depth with the lowest , valid, water surface was 

used . 
River: 1 Reach : 1 RS: 213 . 95 Profi l e: PF#2 

warning: The veloci t y head has changed by more than 0.5 ft (0. 15 m). This may 1ndicate the need for additional cross sections. 
Note: Mu ltiple critical depths were found at th1s location. The critical depth with the lowest, valid, water s urface was 

Page 173 



Dup 1 i cat eEffecti ve 
used . 

Ri ver : 1 Reach: 1 RS : 213 .8 5 Profile : PF#1 
wa rning :The velocity head has cha nged by more than 0 .5 ft (0. 15 m). Thi s may indi cat e the nee d f or additi onal cross sections. 
war ning :The conveyance rati o ( upst ream co nveyance di vi ded by downst ream conve yance) i s l ess th an 0 . 7 or great er th an 1. 4 . 

Thi s may indicat e the need f or additiona l cross section s . 
wa rn i ng :The ene r gy l oss was g reate r than 1. 0 ft (0.3 m) . between the current and previou s cross s ecti on . Thi s may indi cat e 

th e need for add itional cros s s ections. 
Note: Multi pl e c r iti cal depths we re foun d at thi s l ocati on . 

used . 
Ri ver: 1 Reach : 1 RS : 213. 85 Profil e: PF#2 

The c riti cal de pt h with the l owest , vali d, wat er s ur f ace was 

war ning:The ve l ocity head has cha nged by more than 0 . 5 f t (0.15 m). Thi s may indi cat e the need for additional cross secti ons. 
war ning :The co nveyance rati o ( upst ream conveyance di vi ded by downst ream conveyance) i s 1 ess than 0 . 7 or great e r t han 1 . 4. 

Thi s may in di cate th e need f or additional cross secti ons. 
war ning :The energy loss was great er tha n 1.0 ft (0. 3 m). bet ween the current a nd previ ous cross secti on. Thi s may indi cat e 

th e need f or additi onal cross section s. 
Note : Multipl e cri ti cal de pths were f ound at thi s l ocati on . The c r i t i cal dept h wi t h the low es t, vali d, wate r s ur f ace was 

used . 
Ri ver: 1 Reach: 1 RS : 213.75 Profil e: PF#1 

Note: Multipl e cri t i cal dept hs were foun d at thi s l ocati on . 
Ri ver: 1 Reach: 1 RS : 213 . 75 Profil e : PF#2 

The cri t ical dept h wi t h the l owes t , vali d , e nergy was used . 

Note : Multipl e criti cal depths were f oun d at thi s l ocat i on . 
Ri ver : 1 Reach : 1 RS: 213 . 745 Profil e : PF#1 ups t ream 

Note: Mult i pl e c riti cal depths were f oun d at thi s l ocati on . 
Ri ve r : 1 Reach: 1 RS: 213 . 745 Profile: PF#1 Downs t ream 

The critical depth with the l owest , val id, e nergy was used. 

The crit i cal depth wi t h t he l owes t , val id , e nergy was used. 

Not e: Mult i pl e criti cal depths were f oun d at thi s l ocat i on . 
Ri ver: 1 Reach: 1 RS: 213 .745 Profile: PF#2 Ups t ream 

Not e: Multipl e criti cal depths were foun d at thi s l ocati on. 
Ri ver: 1 Reach: 1 RS: 213.745 Profil e: PF#2 Downs t ream 

The criti cal depth with t he l owes t, val id, e nergy was used. 

The crit i cal depth wi t h the lowes t , vali d, e nergy was used . 

Not e : Mult i pl e cr i t i cal depth s were fo un d at thi s l ocati on. 
River: 1 Reach : 1 RS: 213. 74 Profil e: PF#1 

The crit i cal depth wi t h t he l owest, val id, e nergy was used . 

warnin g: Th e vel oc i ty head has changed by more than 0.5 ft (0 . 15 m) . Thi s may indi cate t he need for add i t i onal cross sect i ons . 
warnin g :Th e conveyance rati o ( upstream conveyance di vided by downstream co nveyance) is l ess than 0. 7 or great er than 1. 4 . 

Thi s may indi cat e the need f or additi onal cross secti ons . 
Note : Multipl e criti cal depth s were fo un d at thi s l ocati on. The cr i t i cal depth with the l owes t , vali d , energy was used . 

Ri ver: 1 Reac h: 1 RS : 213 .74 Profil e : PF#2 
warnin g :The veloci ty head has changed by more t han 0.5 f t (0. 15 m) . Thi s may indi cat e the need f or additi onal cross secti ons . 
warnin g :The conveyance rati o ( upst r eam conveyance di vi ded by downstream conveyance) i s l ess than 0. 7 or great er than 1. 4. 

Thi s may indicat e the need f or additi onal cross sect i ons . 
Note : Multipl e criti cal depth s were f ound at thi s l ocati on. The cr i t i cal depth with the l owest, vali d, ene rgy was used. 

Ri ver : 1 Reach : 1 RS : 213. 66 Profil e : PF#1 
warnin g: Di vi ded fl ow computed f or thi s c ross - secti on. 
warnin g: The vel ocity head has changed by more than 0 . 5 ft (0 . 15 m) . Thi s may indi cate the need f or additi onal cross secti ons . 
warnin g :The ene r gy l oss was great e r than 1. 0 ft (0 . 3 m) . betwee n the curren t and previ ous cross sect i on. Th i s may indi cat e 

the need f or additi onal cross secti ons. 
Note : Multipl e cr i t i cal depth s we re f oun d at thi s l ocati on . The cr i tical depth with the l owest, vali d , wat er s ur f ace was 

used. 
Ri ver: 1 Reach: 1 RS: 213. 66 Profil e: PF#2 

warning:The vel ocity head has changed by more than 0. 5 f t (0 .15 m) . Thi s may indi cate the need f or addi t i onal cross sections . 
warnin g: Th e energy loss was great e r than 1. 0 ft (0 .3 m). betwee n the cur r ent and pr ev i ous cross s ection. Th i s may indi cat e 

th e need for additional cross secti ons. 
Not e: Mul t ipl e criti ca l depth s we re foun d at thi s l ocati on. The cr i t i cal depth with the lowest, vali d, wat er s ur f ace was 

us ed . 
Ri ve r: 1 Reac h: 1 RS: 213 .57 Profil e: PF#1 

warnin g :Di vi ded fl ow computed f or this c ross - secti on . 
warning:The energy l oss was great er than 1.0 ft (0. 3 m) . betwee n the cur r ent and previ ous cross sec tion . Thi s may indi cate 

the need f or additi onal cross secti ons . 
Not e : Multipl e criti cal depth s we re f oun d at thi s l ocati on . 

us ed . 
The cr i t i cal depth with the lowest , vali d , wat er s ur f ace was 

Ri ve r: 1 Reach : 1 RS: 213 . 57 Profil e: PF#2 
warning:The e ne r gy l oss was greater than 1.0 ft (0 .3 m) . bet we en the curre nt and previ ous cross sec ti on. Thi s may indi cat e 

the need f or additi onal cross secti ons. 
Note: Multipl e cr i t i cal depths wer e foun d at thi s l ocati on . Th e crit i cal depth with the lowes t , vali d, wat er s ur f ace was 

us ed. 
Ri ve r: 1 Reach : 1 RS : 213.47 Profil e: PF#1 

wa rning : The ve l ocity head has cha nged by more than 0 . 5 ft (0 . 15 m) . This may indi cat e the need for add i t i onal c ross sect ions . 
warning: The co nveyance rati o ( upst ream co nveyance di vi ded by downs t ream conveyance) i s l ess than 0 . 7 or great er tha n 1.4 . 

Thi s may indi cat e t he need f or additi ona l c ross secti ons. 
Not e : Multipl e cri ti cal dept hs were f ound at thi s l ocat ion. The cri ti ca 1 de pt h wi t h the l owes t , vali d, wate r s ur f ace was 

used . 
Ri ver: 1 Reach : 1 RS : 213.47 Profil e: PF# 2 

war ning :The ve l ocity head has cha nged by more than 0 .5 ft (0 . 15 m) . Thi s may indi cat e the need for add i t i onal cross secti ons . 
war ning :The co nveyance rati o ( upst ream co nveyance di vi ded by downs t ream conveyance) i s l ess than 0. 7 or greate r than 1 .4 . 

Thi s may in di cat e th e need f or additi onal cross secti ons. 
Note : Multipl e criti cal de pt hs we re f ound at t hi s locat ion . The criti cal dept h with the l owes t, vali d, wat er s ur f ace was 

used . 
Ri ver: 1 Reach : 1 RS: 213 . 38 Profil e : PF#1 

Note: Multipl e criti cal depth s were f ound at this l ocat ion . 
used . 

Ri ver: 1 Reach : 1 RS: 213 . 38 Profil e : PF#2 
Not e: Multipl e criti cal depth s were f oun d at thi s l ocation. 

used . 
Ri ver: 1 Reac h: 1 RS: 213. 33 Pr ofil e : PF#1 

warnin g :Di vi ded f l ow computed f or thi s cross-secti on . 
Note : Multipl e criti cal depth s we re fo un d a t thi s l ocati on. 

used . 
Ri ver : 1 Reach : 1 RS: 213. 33 Profil e: PF#2 

Not e: Multipl e criti cal depths we re f oun d at thi s l ocati on . 
used. 

Ri ve r: 1 Reach : 1 
Not e : Multiple 

Ri ver: 1 Reach: 1 
Note : Multipl e 

Ri ve r : 1 Rea ch : 1 
Not e : Multiple 

Ri ver: 1 Reac h: 1 
Note : Multiple 

Ri ve r: 1 Reach: 1 
Not e: Multipl e 

Ri ve r: 1 Reach : 1 
Not e: Multipl e 

Ri ver : 1 Reach : 1 
Note: Multiple 

Ri ver : 1 Reach : 1 
Not e : Multiple 

RS : 213 . 26 
c ritical depths 

RS : 213 .26 
cri ti cal dept hs 

RS : 213 .2 55 
criti cal depths 

RS: 213. 255 
c riti cal depth s 

RS : 213. 255 
criti cal depth s 

RS: 213.2 55 
criti cal depths 

RS: 213.2 5 
critical de pths 

RS : 213.25 

Profile: PF#1 
were foun d at thi s l ocation . 
Profil e : PF#2 
were f ound at thi s l ocati on . 

Profil e : PF#1 Up s tream 
we re f ound at thi s l oca ti on . 

Profile: PF#1 Downstream 
were found at thi s l ocati on . 

Profil e: PF#2 upstream 
we re foun d at thi s locati on . 

Profi 1 e: PF#2 oownst ream 
we re foun d at thi s l oca ti on. 
Profile: PF#1 
we re foun d at thi s locati on. 
Profile : PF#2 
we re f ound at thi s l ocation. 

The c ri t ical de pt h with the lowest , vali d, water s ur f ace was 

The c ri t i cal dept h with the l owest, vali d, water s ur f ace was 

The criti cal depth wi th the l owest, vali d , wat er s ur f ace was 

The cr i t i cal depth wi t h the l owest, vali d, wat er surface was 

Th e criti cal de pth with the lowes t, valid , energy was used. 

The crit ical depth with the l owes t , vali d, e ne rgy was us ed. 

The criti cal depth with the lowest, vali d, ene r gy was used. 

The c riti cal depth with the lowest , vali d , energy was used. 

The c r i t i cal depth with the l owest, vali d , e nergy was used. 

The criti cal depth with the lowes t , vali d, e nergy wa s used. 

Th e critical depth with the lowe s t , valid, e ne rgy was used. 

The criti cal dep t h wi th the lowes t , vali d, e ne rgy was used. 
Ri ver : 1 Reach : 1 

Note: Multiple 

c r i ti cal de pths 
RS: 213 . 21 

c ri tica l depth s 
Profi 1 e : PF#1 
we re foun d at thi s 1 ocati on . The cri ti cal depth wi t h the l owest, vali d , water s ur f a ce was 
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• 

• 

DuplicateEffecti ve 
used . 

Ri ver : 1 Reach: 1 RS: 213.21 Profi le : PF#2 
Note: Multiple critical depths were f ound at this location. The critical depth with the lowest, valid, water surface was 

used. 
River : 1 Reach: 1 RS: 213.11 Profil e : PF#1 

Note: Multiple critical depths were found at this location. The critical depth wi th the lowest, valid, water surface was 
used. 

Ri ver: 1 Reach: 1 RS: 213.11 Profile: PF#2 
Note: Multiple criti cal depths were found at this locat ion. The critical depth with the lowest, valid, water s urface was 

used. 
River: 1 Reach: 1 RS: 213.03 Profile: PF#1 

war ning : Di vided flow computed for this cross-section. 
Note: Multipl e critical depths were found at thi s location . The critical depth with the lowest , valid, water surface was 

used . 
Ri ver: 1 Reach: 1 RS: 213.03 Profil e : PF#2 

Note: Multiple critical depths were found at this locat ion. The critical depth with the lowest, valid, water surface was 
used. 

River: 1 Reach: 1 RS: 212.93 Profile: PF#1 
warning:Divided flow computed for this cross-section. 
warning:The ve locity head has changed by more than 0.5 ft (0.15 m). This may indicate the need fo r additional cross sections . 
Note: Multiple critical depths were found at thi s location. The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 212.93 Profile: PF#2 

wa r ning:The vel ocity head has changed by more than 0.5 ft (0 .15 m) . Thi s may indicate the need for additional cross sections . 
Note: Multiple critical depths were found at thi s location. The criti cal depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS : 212 . 84 Profile: PF#1 

wa rning: The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m) . This may indicate the need for addition a 1 cross sections. 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current a nd previous cross section. This may indicate 

the need fo r additional cross sections . 
Note: Multiple critical depths were found at this location. The critical depth with the lowes t, val id, wat er surface was 

used. 
Ri ver: 1 Reac h: 1 RS: 212 . 84 Profile: PF#2 

warning:The vel oci ty head has changed by more than 0.5 ft (0.15 m). Thi s may indicate the need for addition~l eros~ s~ction s . 
warm ng: The energy loss was · great er than 1.0 ft (0.3 m). between the current and prev10us cross sect10n. Th1 s may 1nd1cate 

the need f or additional cross sections . 
Note: Multiple critical depths were found at this l ocation. The critical depth with the l owest, val id, water surface was 

used . 
River: 1 Reach: 1 RS: 212.74 Profile: PF#1 

war ning:Di vided flow comp uted for thi s cross-section . 
Note: Multiple critical depths were found at this locat ion. The critical depth with the l owes t, valid, water s urface was 

used. 
River : 1 Reach: 1 RS: 212.74 Profile : PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water sur f ace was 
used. 

River: 1 Reach: 1 RS: 212 .68 Profile: PF#1 
Note: Multiple critical depths were found at thi s loca tion . The critical depth with the lowest , valid, energy was used . 

River: 1 Reac h: 1 RS: 212 . 68 Profi 1 e: PF#2 
Note: Multiple critical depths were foun d at this location . The critical depth with the lowes t, valid, energy was used. 

River: 1 Reach: 1 RS: 212.675 Profile: PF#1 
Note: Momentum answer is not valid if the water surface is above the low chord or if there is weir flow. The momentum 

answer has been disregarded . 
River: 1 Reach: 1 RS: 212.675 Profile: PF#1 upstream 

Note: Multiple critical depth s were found at this loca tion. The critical depth with the lowest, valid, energy was used . 
River: 1 Reach: 1 RS: 212.675 Profile: PF#1 Downstream 

Note: Multiple critical depths were found at this location . The critical depth with the lowes t, vali d, energy was used. 
River: 1 Reach: 1 RS: 212.675 Profile: PF#2 Upstream 

Note: Multiple critical depths were found at this locat ion. The critical depth with the lowest, valid, energy was used. 
River: 1 Reach: 1 RS: 212.675 Profile: PF#2 Downstream 

Note: Multiple critical depths were found at this location . The critical depth with the lowes t, valid, energy was used . 
River: 1 Reach: 1 RS: 212.67 Profile: PF#1 

warning: The ve 1 oci t y head has changed by more than 0. 5 ft (0 .15 m) . This may indicate the need for addition a 1 cross sections . 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) i s 1 ess than 0 . 7 or greater than 1. 4. 

This may indicate the need for add ition a 1 cross sections. 
warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previou s cross secti on . This may indicate 

the need for additional cross secti ons. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, energy was used. 

River: 1 Reach: 1 RS : 212.67 Profil e : PF#2 
warning:The velocity head has changed by more than 0.5 ft (0. 15 m). This may indicate the need fo r add itional cross sections. 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) i s 1 ess than 0 . 7 or greater than 1. 4 . 

This may indicate the need for addit ional cross sections. 
warning:The energy loss was greater tha n 1.0 ft (0.3 m). between the current and previous cross section. This may indi cate 

the need for addit ional cross sect ions. 
Note: Multiple critical depths were found at thi s loca tion. The critical depth wi th the lowes t, valid, energy was used . 

River: 1 Reach: 1 RS: 212.56 Profile: PF#1 
warning :Di vided flow computed for thi s cross-section. 
warning: The velocity head has changed by more than 0.5 ft (0. 15 m). Thi s may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. Thi s may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at thi s location. The critical depth with the lowes t, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 212. 56 Profi 1 e: PF#2 

warning:The ve locity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for add itional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section . This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this locat ion. The critical depth with the lowest, valid, water s ur face was 

used . 
River: 1 Reach: 1 RS: 212.46 Profile: PF#1 

warning:Divided flow computed for this cross -section . 
warning:The velocity head has changed by more than 0.5 ft (0. 15 m). This may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). betwe en the current a nd previous cross section . This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water s urface was 

used. 
River: 1 Reach: 1 RS: 212.46 Profile: PF#2 

warning:The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section . This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at thi s l ocation. The critical depth with the lowes t , valid, water surface was 

used. 
River: 1 Reach: 1 RS: 212 . 37 Profile: PF#1 

warning:The energy loss was greater than 1.0 ft (0.3 m). betwe en the current and previous cross section . This may indicate 
the need for additional cross sections . 

Note: Multiple critical depths were foun d at this locat ion. The critical depth with the lowest, valid, water surface was 
used . 

River: 1 Reach: 1 RS: 212.37 Profile: PF#2 
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warn ing: The energy loss was greater than l. 0 ft (0. 3 m). between the current and previous cross section. This may indicate 

the need for addit ional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS : 212 .27 Profile: PF#1 

warning:oivided flow computed for this cross-section. 
warning: The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m) . Th i s may indicate the need for addition a 1 cross sections. 
war ning:The energy l oss was greater than 1.0 ft (0.3 m). between the current and previous cross section. Thi s may indi cate 

the need for addit ional cross sections . 
Note: Multiple critical depths were found at this l ocation . The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 212.27 Profile: PF#2 

warning: The ve 1 oci ty head has changed by more than 0. 5 ft (0. 15 m) . Th i s may indicate t he need for addition a 1 cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section . This may indicate 

the need for additional cross sections . 
Note: Multiple criti cal depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 212.18 Profi l e: PF#1 

warning:Divi ded flow computed for this cross-section. 
warning: The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for addition a 1 cross sections . 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indi cate 

the need for add itional cross sections. 
Note: Multipl e critical depths were found at this location. The critical depth with the l owest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 212 .18 Profi l e : PF#2 

warni ng: The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for addition a 1 cross sections . 
warni ng :The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
Note : Multipl e critical depths were found at this location. The critical depth with the l owest, valid, water surface was 

used. 
River : 1 Reach: 1 RS: 212.08 Profi le: PF#1 

warni ng:Div i ded flow computed for this cross-section. 
warning: The ve 1 oc i ty head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for additi on a 1 cross sections . 
Note: Mult ipl e critical depths were found at this l ocation. The criti.cal depth with the l owest, vali d, water surface was 

used. 
River: 1 Reach: 1 RS: 212.08 Profile : PF#2 

warn ing:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for additional cross sections . 
Note : Multiple critical depths were found at this l ocation. The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 211.99 Profile: PF#1 

warning: oi vi ded flow computed for this cross-section. 
Note: Multipl e criti cal depths were found at this location. The critical depth with the l owest, vali d, water surface was 

used. 
River: 1 Reach: 1 RS: 211.99 Profi le: PF#2 

Note: Multipl e critical depths were found at this location. The critical depth with the l owest, vali d, water s urface was 
used. 

River: 1 Reach: 1 RS: 211 .89 Profi l e : PF#1 
Note: Multiple critical depths were found at this location. The critical depth with the l owest, valid, water s urface was 

used. 
River: 1 Reach : 1 RS: 211. 89 Profi l e: PF#2 

Note: Multiple critical depths were found at this location . The critical depth with the l owest, vali d, water surface was 
used. 

River : 1 Reach: 1 RS: 211.79 Profi l e: PF#1 
warn ing :Di vided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reac h: 1 RS: 211 . 79 Profil e: PF#2 

Note: Multiple cr i t i cal depths were found at this location. The critical depth with the l owest, vali d, water surface was 
used. 

River: 1 Reach: 1 RS : 211.71 Profile: PF#1 
warning:Divided flow computed for this cross-section. 
Note: Multipl e critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS : 211.71 Profile: PF#2 

Note: Multiple critical dept hs were found at this l ocation. The critical depth with the lowest, valid, water surface was 
used. 

River: 1 Reach: 1 RS: 211.64 Profile: PF#1 
warning:Divided flow computed for this cross-section . 
warning: The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for addition a 1 cross sections. 
warning:The energy l oss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sect ions . 
Note: Mu ltipl e critical depths were found at this l ocation. The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 211.64 Profile : PF#2 

warning: The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for additional cross sections. 
warning:The energy l oss was greater than 1.0 ft (0.3 m). between the current and previous cross section . This may indicate 

the need for additional cross sections. 
Note: Multipl e critical depths were found at this l ocation. The critical depth with the l owest, vali d, water surface was 

used. 
River: 1 Reac h : 1 RS: 211. 54 Profile: PF#1 

warning :The vel ocity head has changed by more than 0.5 ft (0 . 15 m) . This may indicate the need for additi onal cross sections. 
Note : Multiple critical depths were found at this location. The critical depth with the l owest, vali d, energy was used. 

River: 1 Reach: 1 RS: 211.54 Profile : PF#2 
warning:The ve locity head has changed by more than 0.5 ft (0 . 15 m). This may indicate the need f or additional cross secti ons. 
Note: Multip l e critical depths were found at this l ocati on. The critical depth with the lowest, vali d, energy was used. 

River: 1 Reach: 1 RS: 211.525 Profi l e: PF#1 upstream 
war ning:The ve locity head has changed by more than 0.5 ft (0.15 m). Thi s may indicate the need for additional cross sections. 
Note: Multiple crit ical depths were found at this location. The critical depth with the lowest, valid , energy was used. 

River : 1 Reach: 1 RS: 211 .525 Profile: PF#1 Downstream 
warni ng: The ve l ocity head has changed by more than 0.5 f t (0.15 m). Th1s may 1nd1cate the need for additional cross sections. 
Note: Multiple criti cal depths were found at this locat i on. The cr1t1cal depth wlth the lowest, vali d, energy was used. 

River: 1 Reach: 1 RS: 211.525 Profile: PF#2 Upstream 
Note: Multiple critical depths were found at this locat ion . The cr i tical depth with the lowest, vali d, energy was used. 

Ri ver: 1 Reach: 1 RS: 211.525 Profi le : PF#2 Downstream 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additi onal cross sections. 
Note: Multipl e critical depths were found at this location. The critical depth with the lowest, vali d, energy was used. 

Ri ver: 1 Reach: 1 RS: 211.5 1 Profil e: PF#1 
war nin g:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need f or additi onal cross sections. 
warning :The energy l oss was greater than 1.0 ft (0 . 3 m). between the current and previous cross section. This may indi cate 

the need for additional cross sections. 
Note: Mu ltiple critical depths were found at this locat ion. The crit i cal depth with the lowest, vali d, energy was used. 

River: 1 Reach: 1 RS: 211.5 1 Profile: PF#2 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional cross sections . 
warn ing: The energy l oss was greater than 1.0 ft (0 .3 m) . between the current and previous cross secti on. This may indicate 

the need for additi onal cross sect ions . 
Note: Multiple critical depths were found at this location. The critical depth with the l owest, vali d, energy was used. 
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River: 1 Reach: 1 RS : 211.41 Profile: PF#1 

warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross section. Thi s may indicate 
the need for additional cross sections. 

River: 1 Reach : 1 RS: 211.41 Profil e: PF#2 
warning:The energy l oss was greater t ha n 1.0 ft (0.3 m) . between the current a nd previ ous cross secti on . This may indicate 

the need fo r additiona l cross sections. 
River: 1 Reach: 1 RS: 211.31 Profil e: PF#1 

warning: The ve 1 oci t y head has changed by more than 0 . 5 ft (0 .15 m). Thi s may indicate the need f or addi ti a na 1 cross secti ons. 
warnin g:The energy l oss was greater than 1.0 ft (0.3 m). betwee n the current and previ ous cross sect ion . Thi s may ind i cate 

the need fo r additi onal cross secti ons. 
Note: Multiple critical depths were found a t this l ocati on . 

used. 
River : 1 Reach: 1 RS: 211.31 Profile : PF#2 

The criti cal depth wi th the l owest , vali d , water s urface was 

warning : The ve 1 oci t y head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for addi ti a na 1 cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the c urrent and previous cross section. This may indicate 

the need for additional cross sections. 
Note: Multiple critical depths were found at thi s l ocation. The criti cal depth with the lowest, vali d, water surface was 

used. 
River: 1 Reach: 1 RS : 211 .21 Profil e: PF#1 

warning: The ve 1 oci t y head has changed by more than 0. 5 ft (0 .15 m) . This may ind i cate the need for addi ti a na 1 cross sections. 
warning:The conveyance ratio (upstream conveyance divi ded by downstream conveyance) is less than 0. 7 or greater than 1.4 . 

Thi s may indicate the need for addition a 1 cross sections . 
Note : Multi pl e critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used . 
River: 1 Reach: 1 RS : 211 .21 Profil e: PF#2 

warni ng :The velocity head has changed by more than 0 . 5 ft (0 . 15 m) . Thi s may indi cate the need for additi onal cross sections. 
War ning :The co nveyance ratio ( upstream conveyance di vided by downstream conveyance) i s 1 ess than 0. 7 or greater than 1. 4. 

Thi s may indi cat e the need for add i t ional cross section s. 
Note: Multipl e critical depths were found at this l ocation . The criti cal depth wit h the l owes t , valid, water surface was 

used. 
Ri ver: 1 Reach : 1 RS: 211 . 12 Profile: PF#1 

warnin g :The vel ocity head has changed by more than 0.5 ft (0.15 m) . Thi s may indi cate the need for additi onal cross sections . 
warning:The conveyance ratio ( upstream conveyance di vi de d by downs tream conveyance) i s less than 0.7 or greater t han 1.4. 

Thi s may indi cate the need for add i t ional cross section s. 
Mul ti ple criti cal depths were f ound a t this location . The criti cal depth with the lowes t, val i d, water s ur f ace was 
used. 

Note: 

Ri ver: 1 Reach: 1 RS: 211.12 Profil e : PF#2 
warning:Di vided fl ow computed for th i s cross-section . 
warn ing:The vel ocity head has changed by more than 0.5 ft (0. 15 m). Thi s may indi cate the need f or additi onal cross sections . 
warning:The conveyance ratio ( upstream conveyance di vided by downstream conveyance) i s less than 0.7 or great er than 1 . 4. 

Thi s may indicate the need for addition a 1 c ross secti ens. 
Note: Multiple criti cal depths were found a t this l ocati on . The criti cal depth with the lowes t, vali d, water s urface was 

used. 
Ri ver: 1 Reach: 1 RS: 211 .02 Profile: PF#1 

warning:Divided flow computed for this cross-sect i on. 
warning :The velocity head has changed by more than 0 .5 ft (0. 15 m). Th i s may indicate the need f or addi tional cross sections. 
Note: Multipl e criti cal depths we re found at this l ocation. Th e critical depth with t he lowest, valid, water s ur f ace was 

used. 
Ri ver: 1 Reach : 1 RS: 211.02 Profil e: PF#2 

warning : Di vided flow computed for thi s cross-section . 
Note: Multipl e critical dept hs were f ound at thi s locati on . 

used . 
Ri ver: 1 Reach: 1 RS: 210. 93 Prof i l e: PF#1 

warning: Di vided fl ow computed for t hi s cross -section . 
Note: Multiple critical depths were found at this location. 

used. 
River: 1 Reach : 1 RS: 210 .93 Profil e: PF#2 

warning:Di vided flow computed for thi s cross-section. 
Note: Multiple c riti cal depths were fou nd at thi s location. 

used . 
River: 1 Reach : 1 RS: 210.83 Profile: PF#1 

war ning: Di vi ded f l ow computed fo r thi s cross-secti on. 
Note: Multiple cri t i cal depths were f ound at thi s l ocation . 

used. 
Ri ver: 1 Reach : 1 RS: 210.83 Profile: PF#2 

warning:Di vi ded flow computed for thi s cross -section. 
Note: Multipl e critical depth s were found at thi s l ocation. 

used . 
River: 1 Reach : 1 RS: 210.74 Profile : PF#1 

warning : Di vided flow computed for thi s cross-section . 
Note: Multi p 1 e cri ti ca 1 dept hs were found at this 1 ocati on . 

used. 
River: 1 Reach: 1 RS: 210.74 Profile : PF#2 

warni ng :Di vided flow computed for this cross- sect i on. 
Note : Multiple critical depths were found at thi s l ocation. 

used. 
River: 1 Reach: 1 RS: 210. 64 Profile : PF#1 

warning : Di vided f low computed for thi s c ross -section . 
Note: Multiple criti cal depths were found at this location. 

used. 
River : 1 Reach: 1 RS: 210.64 Profile: PF#2 

warning: Di vided flow computed for this cross-sect i on. 
Note: Multiple critical depths were f ound at thi s l ocation . 

used . 
Ri ver: 1 Reach : 1 RS: 210 .55 Profile : PF#1 

The criti cal depth with the l owes t , vali d , water s urface was 

The criti cal depth wit h the l owest, valid, water surface was 

The c riti cal depth with the l owes t , valid , wate r s urface was 

The criti cal depth with the l owes t , valid , water s urface was 

The cr itical depth with the lowes t , valid , water s ur f ace was 

The criti cal de pth with the l owest, vali d, wat e r s ur f ace was 

The critical depth with the lowes t, valid , water surface was 

The critical depth with the l owes t, valid, wate r s urface was 

The critical depth wit h the l owest, valid, water surface was 

warning:Di vi ded fl ow computed for thi s cross - section. 
warning :The velocity head has changed by more than 0 . 5 ft (0 .15 m) . This may indi cate the need for additional cross secti ons. 
warning :The conveyance ratio ( ups tream conveyance di vided by downstream conveyance) i s 1 ess than 0. 7 or greater than 1. 4. 

This may indicate the need for add itional cross sections. 
Note : Multiple critical depth s were found at thi s locati on . The criti cal de pth with the l owest, val i d, water s ur f ace was 

used. 
Ri ver: 1 Reach: 1 RS: 210.55 Profile: PF#2 

warn ing: Divided flow computed for thi s cross - sect ion . 
warning:The vel ocity head has changed by more than 0.5 ft (0.15 m). Thi s may indicate the need for additional cross secti ons. 
warnin g :The conveyance ratio (up s tream conveyance di vided by downstream conveyance) is less than 0.7 or greater than 1 .4. 

This may indicate the need for additional cross sections . 
Note: Mu ltiple critical depth s were foun d at th is l ocati on. The critical depth with the lowes t, vali d, water surface was 

us ed. 
River: 1 Reach: 1 RS : 210 . 46 Profil e: PF#1 

warni ng: Divided flow computed for this cross-secti on . 
Note : Multiple critical depths were found a t this l ocation . 

used. 
River: 1 Reach: 1 RS: 210.46 Profile : PF#2 

Note: Multiple critical depths were found at this l ocation. 
used. 

River: 1 Reach : 1 RS: 210 .36 Profi 1 e : PF#1 

The critical depth with the lowes t , valid, water s urface was 

The critical depth with the l owest, valid, water surface was 
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Note: Multiple cr i t i cal depths were found at this location . The criti cal depth with the l owest, vali d, water s ur face was 

used. 
Ri ver : 1 Reac h : 1 RS : 210 . 36 Profile : PF#2 

Note: Multiple critical depth s were found at thi s l ocati on. The criti cal depth with the l owest, va li d, water s urface was 
us ed. 

River: 1 Reach: 1 RS: 210.26 Profi l e: PF#1 
Note : Multiple criti cal depth s were found at this l ocati on . The criti cal depth wi th the l owest , vali d, water surface was 

used. 
River: 1 Reach : 1 RS: 210 .26 Profil e: PF#2 

Note: Multiple crit i cal depths were found at this location. The cri ti cal depth with the lowest, vali d, water surface was 
used. 

River: 1 Reach: 1 RS: 210 .17 Profi l e: PF#1 
Note : Mult ipl e criti cal dept hs were fo un d at this l ocation . The criti cal depth with the l owest, vali d, water s urface was 

used. 
Ri ver: 1 Reach: 1 RS : 210.17 Profil e: PF#2 

Note: Mul t ipl e criti cal depths were found at this locat i on . The crit i cal depth with the lowest, vali d, water s urface was 
used. 

River: 1 Reach: 1 RS : 210.07 Profi l e: PF#1 
warning:The conveyance ratio (upstream co nveyance di vi ded by downstream conveyance) is l ess than 0. 7 or greater than 1. 4. 

This may indicate the need for additi onal cross sections. 
Note: Multip l e critical depths were fou nd at this location. The crit i cal depth with the l owest, vali d, water surface was 

used. 
Ri ver : 1 Reach: 1 RS : 210 .07 Profi l e: PF#2 

warn ing : The conveyance ratio (upstream co nveyance divi ded by downstream conveyance) is l ess than 0. 7 or greater t han l. 4. 
Thi s may i ndicate t he need for additi onal cross sect i ons. 

Note: Mult ipl e critical depths were found at this l ocat i on. The critical depth with t he l owest, valid , water s ur f ace was 
used . 

River: 1 Reac h: 1 RS: 209.98 Profi l e : PF#1 
warn ing :Di vi ded f low computed for this cross-secti on. 
warning :The cross-sect i on end point s had to be extended verti call y for the compu ted water surface. 
Note: Multipl e cr i tical depths were found at this location. The crit i cal depth with the l owest , vali d, water sur f ace was 

used. 
River: 1 Reac h: 1 RS : 209.98 Profi l e: PF#2 

Note : Multipl e criti cal depths were found at this l ocati on . The criti cal depth with the l owest, vali d, water surface was 
used. 

River: 1 Reach: 1 RS: 209 . 88 Profil e: PF#1 
warni ng :Di vi ded flow com\'uted for t hi s cross-section. 
Note : Mu ltipl e criti ca dept hs were found at this l ocati on. The critical depth wit h the lowest, vali d, water sur f ace was 

used. 
River: 1 Reach : 1 RS : 209 . 88 Profi l e: PF#2 

Note: Mu ltipl e cr i tical dept hs were found at this location . The cri tical depth with the l owest, vali d, water sur f ace was 
used. 

River: 1 Reach : 1 RS: 209 .79 Profi l e: PF#1 
warn ing :Di vi ded flow computed for this cross-section. 
warni ng:The cross-sect i on end poi nt s had to be extended verticall y for the computed water surface. 
warn ing :The conveyance ratio ( upstream conveyance di vided by downstream conveyance) is less than 0. 7 or greater than 1. 4. 

This may indi cate the need for additi ona l cross sections. 
Note : Mu ltipl e critical dept hs were fo un d at this l ocation. The crit i cal depth wit h t he l owest, valid, water surface was 

used. 
River: 1 Reach: 1 RS : 209. 79 Profi l e: PF#2 

warn ing:The conveyance ratio ( upstream conveyance di vided by downstream conveyance) is l ess than 0 . 7 or greater than 1. 4. 
Thi s may i ndi cate the need f or additi ona l c ross secti ons. 

Note: Mult ipl e cr i ti cal depths were fou nd at this l ocation. The c ri tical depth with the l owest, valid, water s urface was 
used. 

River : 1 Reach : 1 RS: 209.69 Profil e: PF#1 
war ning : Divided flow computed fo r this cross-section. 
war ning:The cross-section end points had to be extended verticall y for the computed water s urface. 
Note: Mu ltipl e cri tical dept hs were found at this location. The cri tical depth with the lowest, vali d, water s urface was 

used. 
River: 1 Reach : 1 RS: 209 .69 Profil e: PF#2 

warni ng:D i vi ded flow com\'u ted for this cross-section . 
Note : Multipl e crit i ca depths were fo un d at this location. The criti cal depth wit h the lowest, val i d, water surface was 

used. 
Ri ver : 1 Reach : 1 RS: 209 . 6 Profi l e : PF#1 

warni ng :Di vided flow computed for this cross-section . 
warni ng :The cross-sect i on end points had to be extended verti call y for t he computed water s urface. 
warni ng :The velocity head has changed by more than 0.5 ft (0.15 m). Thi s may indicate t he need for additional cross sections. 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is l ess than 0. 7 or greater than l. 4. 

This may indi cate the need f or additional cross secti ons. 
Note : Multipl e criti cal depths were found at this locati on. The criti cal depth wit h the lowest, vali d, water surface was 

used. 
River : 1 Reach : 1 RS: 209 . 6 Profile: PF#2 

warning:The ve l ocity head has changed by more than 0.5 ft (0.15 m). Thi s may indicate the need for additi onal cross sect i ons. 
Note: Multipl e criti cal depths were found at this location. The criti cal depth with the l owest, val id, water s urface was 

used . 
River : 1 Reac h: 1 RS: 209 . 54 Profil e: PF#1 

Note: Multiple critical depths were f ou nd at this l ocati on . The criti cal depth wit h the lowest, vali d, e nergy was used. 
Ri ver: 1 Reac h: 1 RS: 209 . 54 Profil e : PF#2 

Note: Mul t ipl e critical depth s were f ound at thi s location. The criti cal depth with the lowest, vali d, e nergy was used. 
Ri ver: 1 Reac h : 1 RS: 209.535 Profi l e : PF#1 upstream 

Note: Multiple criti cal depth s were found at this l ocati on . The criti cal depth with the l owest , vali d, e nergy was used. 
Ri ver : 1 Reach: 1 RS: 209.535 Profi l e : PF#1 Downstream 

Note: Mu lti pl e criti cal depths were found at thi s locati on . The criti cal dept h wit h the lowest, vali d , e nergy was used. 
Ri ver: 1 Reac h : 1 RS: 209.535 Profil e : PF#2 upstream 

Note: Mu ltiple criti cal depths were found at thi s locat ion. The critical depth with the lowest, valid, e nergy was used. 
Ri ver: 1 Reac h: 1 RS: 209.535 Profi le: PF#2 Downstream 

Note: Multiple crit i cal depths were found at thi s l ocation . The criti cal depth with the lowest, vali d, e nergy was used. 
Ri ver : 1 Reach: 1 RS: 209.53 Profil e : PF#1 

war nin g:The ve l oci t y head has changed by more than 0.5 ft (0. 15 m). Thi s may indi cat e the need for add itional cross secti ons. 
Note: Mu ltiple criti cal depths were found at this location . The cri t i cal depth with the lowest, vali d, e nergy was used. 

Ri ver : 1 Reach : 1 RS : 209.53 Profile : PF#2 
war nin g:The ve locity head has changed by more than 0.5 ft (0 .15 m). Th i s may indi cate the need f or add itional cross secti ons. 
Note: Multiple critical dept hs were fo und at thi s l ocat ion. The critical depth with the l owest, valid , energy was used. 

River: 1 Reach: 1 RS: 209.42 Profil e: PF#1 
warning:Di vided flow com\'ut ed f or thi s cross-section. 
Note: Mu ltiple criti ca dept hs were found at thi s location . The criti cal depth with the l owest, valid , wat er sur f ace was 

used. 
Ri ver: 1 Reach: 1 RS : 209.42 Profile: PF#2 

Note: Multiple criti cal depth s were foun d at this l ocation . The crit ical depth wit h the lowes t , vali d, water s ur f ace was 
used. 

Ri ver: 1 Reac h: 1 RS: 209.33 Profil e: PF#1 
warning :Di vi ded f low compu t ed for this cross-section . . . . 
warning :The vel ocity head has changed by more than 0 .5 ft (0.15 m). Th1 s may 1nd1cate the need for additi onal cross sections. 
war ning :The conveyance ratio (ups t ream conveyance divided by downstream conveyance) is less tha n 0. 7 or great er than l. 4 . 

Th i s may i ndicate the need for addit ional cross secti ons. 
Note: Mu ltiple critical depths were found at thi s l ocation . The cri ti cal depth with the l owest, va lid, water surface was 
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used . 

River: 1 Reach: 1 RS: 209.33 Profil e: PF#2 
warning :The veloci t y head has changed by more than 0.5 ft (0. 15 m). This may indicate the need for additional cross sections. 
warni ng:The conveyance ratio (upstream conveyance di vided by downstream conveyance) i s l ess than 0.7 or greater than 1. 4. 

Thi s may i ndicate the need for additional cross secti ons. 
Note: Multipl e critical dept hs were found at this l ocation. The critical depth with the l owest, vali d, water surface was 

used . 
Ri ve r: 1 Reach : 1 RS: 209 . 24 Profile: PF#1 

warning: Di vided f low computed for this cross-section. 
Note: Multiple cri t i cal depth s we re f ound at thi s l ocation. 

used. 
River : 1 Reach: 1 RS: 209.24 Profil e: PF#2 

Note: Multipl e criti cal depths were found a t thi s location . 
used. 

Ri ver: 1 Reach: 1 RS: 209 . 14 Profile: PF#1 

Th e criti cal depth with the l owest, valid , water s urface was 

The critical depth with the l owest, valid, water s urface was 

warning : Di vided fl ow computed for this c ros s-section. 
warning: The cross-section end points had to be extended verticall y fo r the computed water s urface . 
Note : Mu ltipl e criti cal depths were found a t this l ocation. The critical depth with the l owest, val i d, water s urface was 

used. 
River: 1 Reach: 1 RS: 209.14 Profile: PF#2 

warning: The velocity head has changed by more than 0.5 ft (0 .15 m) . This may indi cate the need for additional cross sections. 
Note: Multipl e crit i cal depths were found at this loca tion . The criti cal depth with the l owest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 209.04 Profil e: PF#1 

warnin g:Di vided flow computed fo r thi s cross-section. 
warning:The cross-secti on end points had to be extended verti call y for t he computed water s ur f ace. 
warning: The ve locity head has chang ed by more than 0. 5 ft (0 . 15 m). Thi s may indi cate the need for add itiona l cross sections. 
warning:The conveyance rat i o (upstream conveyance di vided by downstream conveyance) i s less than 0. 7 or greater than 1.4. 

Thi s may indi cate the need for add i t iona l cross secti ons . 
Multipl e crit i cal depths were found at thi s location. The critical depth with the l owest, valid , water surface was 
used . 

Note: 

Ri ver: 1 Reach : 1 RS: 209.04 Profi l e: PF#2 
warning: The velocity head has cha nged by more than 0. 5 ft (0 .15 m) . Thi s may indica te the need for additional cross sections. 
warni ng: The conveyance ratio (upstream conveyance divided by downs tream conveyance) is l ess than 0. 7 or greater than 1. 4. 

This may indicate the need for add itional cross secti ons. 
Multiple critical depths were found at this locat ion . The critical depth wi th the l owest, vali d , water surface was 
used . 

Note : 

River : 1 Reach: 1 RS: 208.95 Profile: PF#1 
warning : Di vi ded f low computed fo r thi s cross-secti on . 
warning:The cross-section end po in ts had to be extended vertically for the computed wate r surface. 
warning: The ve locity head has chang ed by more than 0. 5 ft (0 .15 m) . This may indicate the need for add itional cross sections. 
warning:The energy l oss was greater than 1.0 ft (0 . 3 m). between the current and previous cross section. This may indi cate 

Note: 
the need f or additi onal cross sections . 
Multipl e critical depths were found a t thi s l ocat ion . 
used. 

River: 1 Reach: 1 RS: 208.95 Profi l e : PF#2 

The critica l depth with the l owest , valid, water surface was 

warnin g : The vel ocity head has changed by more than 0. 5 ft (0 .15 m). Thi s may indicat e the need for additi onal cross sections . 
warning :The energy l oss was greater than 1.0 ft (0.3 m). between the current and previ ous cross section . Thi s may indi cat e 

the need f or add itional cross sect ions. 
Note: Multiple critical depths we re found at thi s location. The critical depth with the lowest, valid , water s ur face was 

used. 
River: 1 Reach : 1 RS: 208 .85 Profile: PF#1 

warnin g: Divided flow computed for this cross -section. 
Note: Multiple cri tical depths were found at thi s locat ion. 

used. 
Ri ver: 1 Reach: 1 RS: 208.8 5 Profile: PF#2 

Note: Multipl e critica l depth s were found at thi s location . 
used. 

River: 1 Reach: 1 RS : 208.75 Profil e : PF#1 

The criti cal depth with the lowes t, vali d, water s ur f ace was 

The critical depth with the lowes t, valid, wat er surface was 

warning:Di vided fl ow computed for thi s cross -section . 
warn ing :The c ross-section end points had to be extended vert1 call y fo r the comput ed wate r s ur f ace . 
Note: Multiple criti cal depth s were found at thi s l ocation . The criti cal depth with the lowes t, vali d, water s urface was 

used. 
Ri ver: 1 Reac h: 1 RS: 208.75 Profile: PF#2 

Note : Multiple criti cal depths wer e found at thi s l ocati on. 
used. 

The criti cal depth with the l owest, valid, water surface was 

Ri ve r: 1 Reach: 1 RS: 208.67 Profil e: PF#1 
warning:Di vided flow c omputed for this cross-section. 
warnin g :The cross-section end points had t o be extended verticall y f or the computed water s urface. 
wa r ning :The velocity head has cha nged by more than 0 .5 ft (0.15 m) . Thi s may indi ca te the need for add itiona l cross sections . 
warning:The conveyance ratio ( upstream conveyance divided by downstream conveyance) is l ess than 0 . 7 or greater than 1. 4. 

Thi s may indicate the need for add itiona l cross section s . 
warning:The energy l oss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

Note : 
Note : 

the need for additi onal cross secti ons. 
Manning ' s n values were composited to a s ingle value i n the mai n channel . 
Multiple criti cal depths were found at this l ocation. The critical depth with the lowes t, vali d , wat er surface was 
used. 

River : 1 Reach : 1 RS: 208.67 Profile : PF#2 
warni ng: The velocity head has changed by more than 0. 5 ft (0 . 15 m). Thi s may indicate the need for addi tiona l cross sections. 
warning :The conveyance ratio (upstream conveyance divided by downs t ream conveyance) is less than 0 . 7 or great er t han 1.4 . 

Thi s may indicate the need for additi onal cross sections. 
wa rning:The energy loss was greater than 1.0 ft (0. 3 m). between the current and previous cross section. This may indi cate 

the need fo r additi onal cross secti ons. 
Note: Manning's n values were composi t ed t o a sing l e value in the mai n channel . 
Note: Multiple critical depths were foun d at thi s l ocation. The cr i tical depth with the lowest, vali d, water s ur f ace was 

used . 
Ri ver: 1 Reach: 1 RS : 208.57 Profi l e: PF#1 

warning: The energy eq uation cou ld not be ba l anced within the s pecified number of iterat i ons. The program used critical depth 
for the water surface and continued on with the calculations . 

wa rning:The velocity head has changed by more than 0.5 ft (0 .15 m) . Thi s may indicate the need for additional cross secti ons . 
wa rning :The conv~yance ratio ( up stream conveyance divided by downstream conveyance) is less than 0 . 7 or greater than 1. 4. 

This may indicate the need for additional cross sect i ons. 
Warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross sec ti on . This may indicate 

the need for additional cross sections. 
warning : Du r ing the s t a nd ard step iterations, when the assumed wat er surface was set equal to critical depth, the calculated 

water s u r f ace came back below criti cal depth. This indicates that the re i s not a vali d s ubcri ti cal answer. The 

Note: 
Note: 

program defaulted to crit i cal depth. 
Manning's n va lues were composited to a si ngle value in the main channel. 
Multiple critical depth s were found at this l ocation . The cri ti cal depth with the lowest, valid, wat er surface was 
used . 

River: 1 Reach: 1 RS: 208. 57 Profi le : PF#2 
warning:The energy equation coul d not be balanced within the specified number of iterations. The program used cri tical depth 

f or the water surface a nd continued on with the calcul ati ons. 
warning : The ve 1 oci ty head has changed by more than 0. 5 ft ( 0 . 15 m) . Thi s may indicate the need for additional cross sections . 
warning :The conveyance ratio (up s tream conveyance divided by downstream conveyance) is 1 ess tha n 0. 7 or greater than 1. 4. 

This may indi cat e the need for addi tional cross sections . 
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warnin g: The e nergy l oss was great er than 1.0 ft (0 . 3 m). between the current and pr evious cross secti on . Thi s may indi cat e 

th e need fo r add i t i onal cross secti ons . 
warning: Du ring th e s t andard s t ep i terati ons , when th e ass umed wat er s urface was set equal to cr iti cal dept h , t he cal cul at ed 

water surface came bac k bel ow criti cal depth . Thi s indi cat es that there i s not a vali d s ubcriti cal answer . The 

Not e: 
program defaulted t o c r itical depth . 
Manning ' s n val ues were composited t o a s in gl e value in th e main chann el . 
Multi pl e criti cal de pths we r e fo und at thi s l ocat i on . The c riti cal de pt h with t he l owest , vali d , wat er s ur f ace was 
used . 

Not e : 

Ri ver : 1 Reac h : 1 RS: 208 . 48 Profil e: PF#1 
Not e : Mul t ipl e criti cal depths were fo und at thi s l ocat ion . 

used . 
River: 1 Reac h: 1 RS: 208.48 Prof i l e: PF#2 

Note: Multipl e criti cal depths were fo und at thi s l ocat i on . 
used. 

Ri ver : 1 Reac h: 1 RS: 208.39 Profil e: PF#1 

The criti cal dept h wi th the l owes t , val i d , wat e r s ur f ace was 

The c riti cal dept h wi th the l owes t, val i d, wat er s ur f ace was 

war ning :Di vi ded f low comp uted for t hi s cross - secti on. 
war ning:The energy l oss was great er tha n 1. 0 ft (0 .3 m) . bet ween t he curre nt a nd previous cross sect i on . Thi s may indi cate 

t he need for additi onal c ross secti ons . 
Note : Manning ' s n va lues were composited t o a si ngle value in the ma in chann el . 

Mu l t ipl e cr i t i cal depth s were f ou nd at t his l ocati on. The cri tical depth wi t h t he l owes t , val id, wat er s ur f ace was 
used . 

Note : 

Ri ver: 1 Reach : 1 RS: 208.39 Profil e : PF#2 
Note : Manning ' s n va lues were composited t o a single valu e in th e main chann el . 
Note : Mu l t i pl e cr i t i cal depths we re fo un d at t his l ocation. The cri t i cal depth wi t h t he l owest, val id, wat er s urface was 

used . 
Ri ver: 1 Reach : 1 RS: 208.29 Profil e : PF#1 

warn ing:Di vi ded f low computed for thi s c ross - secti on . 
Note : Man ning ' s n va lues were compos i ted t o a singl e valu e i n t he main c hannel . 
Note: Mult i pl e cr i t i cal dept hs were f ou nd at t his l ocati on . The critical depth with t he l owest, vali d , wat e r s ur f ace was 

used. 
Ri ver : 1 Reach: 1 RS: 208 . 29 Profil e: PF#2 

Not e: Manning's n values were composi t ed t o a s ing l e valu e in th e main chann e l. 
Note : Mult i p 1 e cri ti ca 1 depths were fo un d at t his 1 ocat i on . The c r i t i ca 1 depth wi th the 1 owest, va 1 i d , water sur f ace was 

used. 
Ri ver: 1 Reac h: 1 RS : 208. 19 Profil e: PF#1 

warning:Divi ded fl ow computed f or t hi s cross - section. 
Note : Manning ' s n va lues were compos i ted to a s ingl e value in t he mai n chann el . 
Not e : Mu l t i p 1 e cri ti ca 1 dept hs were fo und at t his 1 ocati on. The c ri ti ca 1 dept h with the 1 ow est , va 1 i d, water s ur f ace was 

used. 
Ri ver : 1 Reac h: 1 RS : 208 . 19 Profil e: PF#2 

Note : Manning ' s n va lues were composited to a s ingl e value i n t he main chann el . 
Note: Multi p 1 e cri ti ca 1 dept hs we re fo un d at t hi s 1 ocat i on . The c ri t i ca 1 dept h wi t h the 1 owest, va 1 i d, water s ur f ace was 

used. 
Ri ver : 1 Reach: 1 RS : 208 . 1 Profil e : PF#1 

warnin g:Di vi ded flow compu ted f or thi s cross-secti on . 
Note : Multiple criti cal depths were f ound a t t hi s l ocation . 

used. 
Ri ver : 1 Reac h: 1 RS : 208 . 1 Profil e : PF#2 

Not e: Multi pl e criti cal dept hs were fo un d at t hi s l ocation . 
used . 

River : 1 Reach: 1 RS : 207 . 99 Profil e: PF#1 

The c ri ti ca 1 dept h with the 1 owest, va 1 i d , water s ur f ace was 

The crit i cal depth with the l owest, vali d, water s ur f ace was 

warnin g: Divi ded fl ow computed f or thi s cross-secti on. 
Note : Manning ' s n va lues were compos ited to a s ingl e value in the mai n chann el . 
Not e : Multi p 1 e cri ti ca 1 depths were fo un d at t his 1 ocati on . The c r i t i ca 1 depth with the 1 owes t , va 1 i d , water s ur f ace was 

used. 
Ri ver : 1 Reac h: 1 RS: 207 . 99 Profil e: PF#2 

warnin g:Di vi ded fl ow computed f or thi s cross - secti on . 
Not e: Manning' s n va lues were compos i ted to a si ngl e value in t he main chann el . 
Note : Multipl e critical depth s wer e fo un d at t hi s l ocati on. The c riti cal depth with the l owest, vali d, wate r s ur f ace was 

used. 
Ri ver: 1 Reach: 1 RS : 207.9 Profil e : PF#1 

warnin g: Di vi ded f low computed for thi s c ross-section . 
warning:The cross-section end poin ts had t o be extended verti call y f or t he computed water s urface . 
Note : Multip l e c riti cal depth s wer e f ound at thi s l ocati on . Th e cri t i cal depth wi th the l owest, vali d, water s ur f ace was 

used . 
Ri ver: 1 Reach : 1 RS: 207 . 9 Profil e: PF#2 

war nin g:D i vi ded f l ow compu t ed for thi s cross-secti on . 
Note : Mul t ipl e criti cal depth s were f ound at this l ocat i on . 

used . 
Ri ver: 1 Reach : 1 RS: 207.8 Profil e: PF#1 

war ning : Di vi ded fl ow computed f or t hi s cross-secti on . 
Note : Multi pl e criti cal depth s were fo und at thi s l ocat i on. 

used. 
River: 1 Reach: 1 RS : 207 . 8 Profil e: PF#2 

war ning :Di vided f low computed f or thi s cross-secti on . 
Note: Mu ltipl e crit ical depth s were fo und at thi s l ocat i on. 

used . 
Ri ver: 1 Reac h: 1 RS : 207 . 71 Profil e: PF#1 

The cri t i cal depth wi t h t he l owest, val id, water surf ace was 

The cri tical depth with t he l owes t, val id, wat er s ur f ace was 

The cri t i cal depth with the lowes t , vali d, wat er surf ace was 

wa rning: oiv i ded f low comp ut ed f o r thi s c ross-secti on . 
warning :The energy l oss was great er t han 1. 0 ft (0 . 3 m). between t he current a nd previ ous cross secti on. Thi s may i ndi cat e 

the need for additi ona l cross sect i ons . 
Not e: Multipl e criti cal depths were fo und at thi s l ocat i on . 

used . 
The criti cal depth wit h t he lowes t , val i d , wat e r surface was 

Ri ver : 1 Reac h : 1 RS: 207 .71 Profil e : PF#2 
warnin g: Th e e nergy l oss was greater t han 1. 0 ft (0.3 m). betwee n the cur r ent and previ ous cross secti on . Thi s may indi cate 

the need fo r additi onal c ross secti ons . 
Not e: Multipl e criti cal de pths we r e fo un d a t this l ocati on . The cr i t i cal dept h with the l owest, val i d, water s ur f ace was 

used . 
Ri ver: 1 Reach : 1 RS : 207.62 Profil e : PF#1 

war nin g :Di vi ded f low computed for thi s cross-secti on . 
war ni ng :The ene rgy l oss was g reater tha n 1. 0 ft (0 . 3 m). between the current and pr evi ous c ross secti on . Thi s may indi cate 

th e need fo r additi onal cross secti ons . 
Note: Mul tiple criti cal depth s were f ound at thi s location. 

used . 
The criti cal de pth with the l owest , vali d , wat er s ur f ace was 

Ri ve r: 1 Rea ch: 1 RS: 207 . 62 Profile : PF#2 
wa rnin g :The energy l oss was g reat er than 1.0 ft (0 . 3 m) . bet ween the current a nd previ ous c ross section . This may indi cat e 

t he need f or additi ona l cross sec ti ons. 
Not e: Multipl e c ritical dept hs were f ound a t thi s l ocat i on . The c riti cal depth with t he l owe st, valid , wat e r s ur f ace was 

used . 
Ri ve r : 1 Reach: 1 RS: 207.53 Profi l e: PF#1 

warnin g : Di vi ded f l ow computed f or thi s cross-secti on . 
war ning:The cross-sect ion end poi nt s had t o be extended verti cal ly f or t he compu ted wat er s ur f ace. 
Not e: Multi pl e c ri t i cal depth s were f oun d at this l ocati on . The c ri ti cal depth with the l owest , vali d , water s urface was 

used . 
Ri ver : 1 Reach: 1 RS: 207.5 3 Profil e : PF#2 

warning:The conveyance r atio ( upst r eam con veyance di vi ded by downs t ream co nveyance) i s· l ess than 0. 7 or greate r than 1. 4. 
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indicate the need for additional cross sections. 

Note: cri ti ca 1 depths were f ound at this 1 ocati on. The cri ti ca 1 depth wi th the 1 owest, va 1 i d, water surface was 

Ri ver: 1 Reach: 1 RS: 207 . 49 Profile: PF#1 
warning:Di vided fl ow comput ed for this cross-section . 
Note: Multiple critical depths were f oun d at thi s locati on . 

River: 1 Reach: 1 RS: 207.49 Profile : PF#2 
The critical depth with the lowest, vali d, energy was used. 

Note: Multiple c riti cal depths were found at this location. 
Ri ver: 1 Reach : 1 RS : 207.485 Profi l e: PF#1 

The criti cal depth with the l owest , vali d, e nergy was used. 

Note: Momentum answer i s not vali d if the water s ur f ace i s above the l ow chord or if there i s weir flow . The momentum 
answer has been disregarded. 

River: 1 Reach : 1 RS: 207. 485 Profil e: PF#1 Upstream 
Note: Multiple crit i cal depths were found at thi s location . 

River: 1 Reac h : 1 RS: 207 . 485 Profile : PF#1 Downstream 
Note: Multipl e cri t i cal depths were found at thi s location. 

Ri ver: 1 Reach: 1 RS: 207.485 Profi l e : PF#2 upstream 
Note: Multipl e criti cal depths were f ound at this l ocati on. 

River: 1 Reach : 1 RS: 207.485 Profile: PF#2 Downst re am 

The critical depth with the lowest, vali d, energy was used. 

The cr i -tical depth with the l owest, valid, energy was used. 

The criti cal depth wi th the l owest, valid, e nergy was used. 

Note: Mu lti p 1 e cri ti ca 1 depths were found at this 1 ocati on . 
River: 1 Reach : 1 RS: 207.48 Profil e: PF#1 

The critical depth with the lowest, valid , energy was used. 

warning:Divided flow computed for this cross-secti on. 
warning:The velocity head has changed by more than 0.5 ft (0 . 15 m) . Th i s may indicate the need for additional cross sections . 
warning :The conveyance ratio (upstream conveyance di vi ded by downstream conveyance) i s 1 ess than 0. 7 or greater than 1. 4. 

Thi s may in di cate the need for additional cross sections. 
Note: Multipl e criti cal depths were fou nd at this locati on . The critical depth with the l owest, valid, energy was used. 

River : 1 Reach: 1 RS : 207.48 Profile: PF#2 
warning: The ve 1 oci ty head has changed by more than 0. 5 ft CO .15 m) . This may indi cat e the need for add ition a 1 cross sections. 
warnin g :The conveyance ratio ( upstream conveyance di vided by downstream conveyance) i s 1 ess than 0 . 7 or greater than 1. 4. 

This may indicate the need for additional cross sect ions. 
Note: Multipl e c ri t i cal depths were foun d at this l ocation. The criti cal depth with the lowest, vali d, e nergy was used . 

Ri ver: 1 Reac h: 1 RS: 207.43 Profil e: PF#1 
warn ing :oi vided flow computed for th i s cross-sect i on . 
warning:The energy l oss was greater than 1.0 ft (0 . 3 m). between the current and previous cross section. This may indicate 

t he need for additional cross sect i ons. 
Note: Multipl e critical depths were found at thi s location. 

used. 
Ri ver: 1 Reach: 1 RS: 207 . 43 Profil e: PF#2 

Note: Multiple critical depths were found at th i s l ocat i on . 
used. 

Ri ver : 1 Reach: 1 RS : 207.34 Profi l e: PF#1 

The critical depth with the lowest, val i d, water surface was 

The c riti cal depth with the l owest, vali d, water surface was 

warning: Divided flow computed fo r this cross-section. 
warning: The energy l oss was greater than 1.0 ft (0.3 m). bet wee n the current and previous cross section . Thi s may indicate 

Note: 
the need for additional cross sections. 
Mu ltipl e critical depths were found at thi s location. 
used. 

Ri ve r: 1 Reac h : 1 RS: 207 . 34 Profile: PF#2 
Note: Multiple critical depths were foun d at t his l ocation. 

used . 
River: 1 Reach: 1 RS : 207.27 Profile : PF#1 

The cri tica l depth with the lowest, vali d, wate r surface was 

The c ritical depth with the lowes t, valid , wate r s urface was 

warning:Divided flow computed for this cross-section . 
warn i ng: The ve 1 oci ty head has changed by more than 0 . 5 ft CO . 15 m) . Thi s may i ndicate the need fo r addition a 1 cross sections. 
warnin g :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indi cate 

Note: 
the need fo r additional cross sect i ons . 
Multiple critical depths we re found at this location . 
used. 

Ri ver : 1 Reach: 1 RS : 207.27 Profile : PF#2 

The criti cal depth with the lowes t, valid, water surface was 

warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current a nd previ ous cross secti on . This may indicate 
the need for additional cross sections. 

Note: Multiple critical depths were foun d at this location. The cri tical depth wi th the lowest, valid, wat er s urface was 
used. 

River: 1 Reach: 1 RS: 207. 16 Profile: PF#1 
warning :Di vided flow computed for this cross-section. 
warnin g :The velocity head has changed by more than 0 . 5 ft (0 . 15 m) . This may indicate the need for additional cross sections. 
warning :The conveyance ratio (ups tream conveyance divided by downstream conveyance) i s 1 ess than 0. 7 or greater than 1. 4 . 

Thi s may indi cate the need for additi onal cross sect ions. 
warning:The energy loss was great er than 1.0 ft (0 . 3 m). between the current a nd previous cross section . This may indicate 

th e need for additi onal cross sections. 
Note: Multiple critical depths were foun d at this locati on. 

used. 
River: 1 Reach: 1 RS: 207.16 Profile: PF#2 

The criti cal depth with the l owest, valid, water s ur f ace was 

warning: Th e ve 1 oci t y head has changed by more than 0. 5 ft (0 .15 m). This may i ndi cate the ne ed for addition a 1 cross sections. 
warnin g :The conveyance ratio (upstream conveyance di vi ded by downstream conveyance) is 1 ess than 0. 7 or greater than 1. 4. 

This may indi cate the need for additional c ross sections. 
warning:The energy loss was great er than 1.0 ft (0.3 m). between the current a nd previous cross sect i on. This may indicate 

Note: 
the need for additional cross secti ons. 
Multiple c riti cal depths were found at thi s l ocat i on. 
used. 

The critical depth with the l owest, valid , water s ur f ace was 

Ri ver: 1 Reach: 1 RS: 207.07 Profile: PF#1 
warn i ng :The energy eq uation coul d not be bal anced with i n the specified number of iterati ons. The program used critical depth 

for the water surface and continued on wi th the calcul ations. 
warning:Di vided flow computed for this cross-section . 
Warning :The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for add itional cross sections. 
warnin g :The conveyance ratio (ups t ream conveyance di vi ded by downstream conveyance) i s 1 ess than 0. 7 or greater than 1. 4. 

This may indi cate the need for addi ti onal cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indica te 

the need for additional cross sections. 
wa rning : During the s t a ndard step iterations, when the assumed wat er surface was set equal to crit i cal depth, the calculated 

water surface came back below critical depth. Thi s indi cates that there is not a valid subcritical answe r. The 

Note: 
program defaulted to criti cal depth. 
Mul tipl e critical depths we re foun d at thi s location . 
used . 

River: 1 Reach: 1 RS: 207.07 Profile: PF#2 

The critical depth with the l owest , vali d, water surface was 

warning :The energy equation coul d not be balanced within the specified number of ite rations. The program used critical depth 
for the water surface and continued on with the ca 1 cul ati ons. 

warning: Di vi ded fl ow computed for this cross-section. 
warning:The ve locity head has changed by more than 0.5 ft (0. 15 m). Thi s may indicate the need for add itiona l cross sect ions. 
warning :The conveyance ratio ( upstream conveyance divided by downstream conveyance) is 1 ess than 0. 7 or greater than 1. 4. 

This may indicate the need f or additional cross sections . 
warning:The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous cross secti on. This may i ndicate 

the need f or addit ional cross sections. 
warning:During the standard s t ep iterations , when the ass umed water s ur f ace was set equal to critical depth, the calcul ated 

water surface came back below critical depth. Thi s indi cat es that there is not a vali d su bcritical a nswer. The 
program defaulted to cri ti ca 1 depth. 
Multiple critical depths were foun d a t th is locat ion . Note: The critica l depth wi th the l owest, valid , water s urface was 
us ed . 

Ri ve r : 1 Reach: 1 RS: 206 .97 Profi 1 e: PF#1 
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warning : Di vi ded flow com~u ted for thi s cross-section. 
Note: ~~!a~pl e criti ca depths were found at thi s l ocation. The critical depth with the lowest, valid, water s ur f ace was 

River: 1 Reac h: 1 RS: 206.97 Profile : PF#2 
warning : Di vi ded flow computed fo r this cross-section. 
Note : Multipl e critical depths were found at thi s location. The critical depth with the lowest, vali d , water surface was 

used. 
Ri ver: 1 Reach: 1 RS: 206.88 Profile: PF#1 

war ning : Divided flow computed for this cross-section . 
Note : Multiple c riti cal depths were found at thi s locat i on. The c riti cal depth with the l owes t, valid, water surface was 

used. 
River: 1 Reach: 1 RS : 206 . 88 Profil e: PF#2 

warn ing :Di vided f low computed fo r this cross-section . 
Note: Multiple criti cal dept hs were found at this l ocation. The criti cal depth with the l owest , valid, wat er s ur f ace was 

used. 
Ri ver: 1 Reach : 1 RS: 206 . 79 Profil e : PF#1 

warnin g: oivi ded flow computed for this cross-section. 
Note: Multiple critical depths were foun d at this l ocation. The criti cal dept h with the lowes t, vali d, wat er surface was 

used . 
Ri ver : 1 Reach : 1 RS: 206 . 79 Profil e: PF#2 

warnin g:Di vided flow computed fo r thi s cross-secti on. 
Note: Mu ltipl e critical depths were found at this location. The criti cal depth wit h the lowest, vali d, water s urface was 

used. 
Ri ver: 1 Reach : 1 RS: 206.7 Profile: PF#1 

warning : oi vi ded f low computed for this cross-secti on. 
Note : Mu ltiple critical depths were found at this locat ion . The critical depth with the l owest, vali d, water s ur f ace was 

used . 
River : 1 Reac h: 1 RS: 206.7 Profil e: PF#2 

warning : oi vi ded f low computed for thi s cross-section. 
Note: Multiple critical depth s were found at this locat ion . The critical depth with the l owest, vali d, water sur f ace was 

used . 
Ri ver : 1 Reach: 1 RS: 206 . 6 Profile : PF#1 

war ning :oivided f low computed for this cross-section. 
Note: Multi p 1 e c ri ti ca 1 depth s were found at this 1 ocati on . The cri t i ca 1 depth with the 1 owest, va 1 i d, water s urface was 

used. 
River: 1 Reach: 1 RS: 206.6 Profile: PF#2 

war ning:Di vided f low computed for this cross-section. 
Note: Multipl e critical depths were found at thi s location . The critical dept h with the l owest, valid , water s urface was 

used. 
Ri ver : 1 Reach: 1 RS: 206 . 51 Profil e: PF#1 

war ning :Divided f low computed for this cross-section. 
Note: Multipl e criti cal depth s were found at thi s l ocation. The crit i ca l depth with the l owest, valid , water s urface was 

used. 
River: 1 Reach: 1 RS: 206.51 Profile : PF#2 

Note: Multiple criti cal depths were found at thi s location. The critical depth with the lowest, val id, water surface was 
used. 

River: 1 Reac h: 1 RS: 206.41 Profile: PF#1 
war ning:Di vi ded f low computed for this cross-section . 
Note: Multiple critical depth s were found at thi s locati on. The crit i ca l depth with the lowest , vali d , wate r sur face was 

used . 
River: 1 Reach : 1 RS: 206 . 41 Profile: PF#2 

Note: Multiple critical depth s we re found at thi s locati on . The crit i cal depth with the lowest , vali d, water s urface was 
used . 

Ri ver : 1 Reach: 1 RS: 206.32 Profile : PF#1 
war ning :oivi ded f low computed for thi s cross-section . 
Note: Multiple criti ca l depths were found at this locati on. The crit i ca l depth with the l owest, val id, water surface was 

used. 
Ri ver : 1 Reac h: 1 RS : 206.32 Profil e : PF#2 

Note : Multiple critica l depths we re found at this location . The crit i ca l depth with the l owest , vali d, water s ur f ace was 
used. 

River : 1 Reac h : 1 RS: 206.22 Profil e : PF#1 
warning: Divided f low computed for t hi s cross-secti on . 
Note: Multiple cri tical depths were found at thi s location . The cri tical depth with the l owest, valid , water s urface was 

used. 
River : 1 Reach: 1 RS : 206.22 Profil e : PF#2 

warning:oivided flow computed for this cross-section. 
warnin g :The energy l oss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for add itional c ross sections. 
Note: Multiple critical depths were found at this locati on . The crit i cal depth with the l owest, vali d, water s urface was 

used. 
Ri ver : 1 Reach: 1 RS: 206 . 13 Profile: PF#1 

warning : Di vided f low computed fo r this cross-section . 
warning:The ene rgy l oss was greater than 1.0 ft (0.3 m). bet ween the current and previous cross sec tion . Thi s may indi cate 

the need fo r additi ona l c ross secti ons. 
River: 1 Reach : l RS: 206 . 13 Profile: PF#2 

warning:oi vided f low computed fo r thi s cross - section. 
warn ing :The velocity head has changed by more than 0.5 ft (0. 15 m). Thi s may indicate the need for additi onal cross section s . 
war ning:The energy loss was greater than 1.0 ft (0.3 m). between the current a nd previous cross section . Thi s may indi cate 

the need for add itiona l cross sections . 
Ri ver : 1 Reach: 1 RS: 206.03 Profile : PF#1 

warning:oivided f low computed for this cross-section. 
warning:The energy los s was greater tha n 1.0 ft (0.3 m). between the current a nd previous cross section . Thi s may indicate 

the need for additional cross sections. 
Ri ver : 1 Reach: 1 RS: 206.03 Profile: PF#2 

war ning :oivided flow computed for thi s cross-section. 
warning :The veloc i t y head has changed by more than 0 . 5 ft (0. 15 m). Th i s may indi cate the need for additional cross sect ion s. 
war ning : The conveyance rati o ( up s tre am co nveyance di vi ded by downstream conveyance) i s less than 0. 7 or greater th an 1. 4. 

This may i ndicate th e need for add itional cross sect ions. 
warning :The energy loss was greater than 1.0 ft (0 .3 m) . betwee n the current and previou s c ross section. This may indicate 

the need for additional c ross sections. 
Note: Multiple critica l depth s were found at this location . The critical depth wi th the lowest, vali d, water surface was 

used. 
River : 1 Reach : 1 RS: 205.94 Profi 1 e: PF#1 

warning:oi vided f low computed for this cross-section. 
Note : Multiple critical depths were found at thi s locat i on . The critica l depth with the lowest, valid , water surface was 

used . 
Ri ver : 1 Reach: 1 RS: 205 .94 Profile: PF#2 

Note: Multiple critical depths were found at this locat ion . The critical depth with the lowest , vali d, water surface was 
used. 

River: 1 Reach: 1 RS: 205.84 Profil e: PF#1 
warning : Di vided flow computed for this cross-section. 
Note: Multiple criti cal depths were foun d at thi s locati on . The critical depth with the lowes t , valid , water s ur f ace was 

used. 
Ri ver : 1 Reach: 1 RS: 205.84 Profile : PF#2 

Note: Multiple critical depths were found at this location . The critical depth with the lowes t , vali d, water s urface was 
used . 
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River: 1 Reac h : 1 RS : 205.75 Profil e: PF#1 
Dup 1 i cateEffe cti ve 

war ning: Di vi ded flow computed for this cross- secti on. 
warning: The conveyance rati o (ups t ream conveyance divided by downstream conveyance) i s 

Note: 
Thi s may i ndi cate the need for addit ional cross secti ons . 
Multiple criti cal depths were found at this location . The critical dept h with 
used. 

River: 1 Reach : 1 RS: 205.75 Profil e: PF#2 
war ning : The conveyance ratio (u pstream conveyance di vi ded by downstream co nveyance) i s 

Note: 
Thi s may i ndicate the need for additiona l cross sect ions . 
Multipl e critical dept hs were f ound at this location. The criti cal depth with 
used . 

River: 1 Reach: 1 RS: 205.62 Pr ofil e: PF#1 
warning: Di vided flow com\'uted for this cross-section . 
Note: Mul tiple critica depths we re found at thi s l ocation . The critical depth with 

used. 
Ri ver: 1 Reach : 1 RS: 205.62 Profi l e: PF#2 

Note: Mu ltipl e criti cal dept hs were found at this l ocati on. The criti cal depth with 
used. 

River: 1 Reach: 1 RS: 205.52 Profil e: PF#1 
warning:Di vided flow com\'uted for this cross-secti on . 
Not e : Multipl e criti ca depths were found at this locat ion . The criti cal depth with 

used . 
Ri ver: 1 Reach : 1 RS: 205 . 52 Profile : PF#2 

Note: Mu ltipl e critical depth s we r e found at this location. The criti cal depth with 
used . 

River: 1 Reach : 1 RS : 205 . 43 Profil e : PF#1 
war ning:Di vided flow com\'uted for this cross-section . 
Note: Multiple critica depths were found at this l ocation. The c ritical depth with 

used. 
River: 1 Reach : 1 RS : 205.43 Profi l e: PF#2 

Note: Multiple critical depths were found at this l ocat ion. The critical depth with 
used. 

Ri ver: 1 Reach : 1 RS: 205.4 Profil e : PF#1 
Wa rning :The conveyanc e ratio (upst ream conve yance di vided by downstream co nveyance) i s 

Note: 
Thi s may indicate the ne ed for add itional cross secti ons . 
Multipl e criti cal depths were found at this location . The critical depth wi th 
used. 

River: 1 Reac h : 1 RS: 205.4 Profil e: PF#2 
wa r ning: The conveyance rat i o ( upstream conveyance divi ded by downstream conveyance) is 

Thi s may indicat e the need for addit iona l cross sections. 
Note: Multipl e critical depths were found at this location . The critical depth with 

used. 
River: 1 Reach: 1 RS: 205.34 Profil e: PF#1 

warning: Di vided fl ow computed for this cross-section. 

les s than 0.7 o r greater than 1. 4 . 

t he lowest , vali d, water surface was 

less than 0.7 or greater than 1. 4 . 

the lowest, vali d, wate r surface was 

the l owest, valid, water surface was 

the l owest, vali d, water s urf ace was 

the lowest, valid, wate r surface was 

the l owest , vali d, water s urface was 

the 1 owe st , valid , water s urface was 

the l owes t, valid, water surface was 

less than 0.7 or g reate r than 1. 4 . 

the l owest, vali d, water s urf ace was 

l ess than 0.7 or greater than 1. 4 . 

t he lowest, valid, water surface was 

warni ng:The cross-sect ion end points had to be extended vert1call y for the computed water s urface. 
Note: Multipl e criti cal depths we re found at this l ocat1on . The critical depth with the l owest, valid, water s urface was 

used . 
River: 1 Reach: 1 RS: 205.34 Profi le: PF#2 

Note: Multiple criti cal depths were f ound at this loca tion. 
used. 

Ri ver: 1 Reach : 1 RS: 205.25 Profile: PF#1 
war ning: Di vided flow computed for this cross-section . 

The critical depth with the lowes t, vali d, water s urface was 

wa rning :The ve 1 oci t y head has changed by more than 0. 5 ft (0 . 15 m). Thi s may indicate the need f or additi on a 1 cross secti ons. 
wa rning :The conveyance ratio ( up s tream conveyance divided by downstream conveyance) is 1 ess than 0. 7 or greater than 1. 4 . 

Thi s may indi cat e the need for additiona l cross sections. 
Note: Multiple critical dept hs were foun d at thi s location . The critical depth with the lowest , valid, wat er sur f ace was 

used . 
Ri ver : 1 Reach: 1 RS: 205.25 Profi le: PF#2 

warning:The velocity head has changed by more than 0 . 5 ft (0 . 15 m). This may indi cate the need for add itional cross secti ons . 
warning:The co nveyance ratio (ups tream conveyance divided by downstream conveyance) i s less than 0 . 7 or greater than 1. 4 . 

Thi s may indi cate the need for addi tional cross sections . 
Note: Multiple cr i ti cal depth s were found at this location. The critical depth with the lowest, valid, wate r surface was 

used . 
Ri ver : 1 Reach: 1 RS: 205 . 15 Profile : PF#1 

warning :Di vided flow computed fo r this cross-sect ion. 
Note : Multiple critical depths were f ound at th is locat ion . 

used. 
Ri ver : 1 Reach: 1 RS: 205. 15 Profi l e: PF#2 

Note: Multiple critical depth s were found at this location . 
used. 

Ri ver: 1 Reach: 1 RS: 205 .06 Profi le : PF#1 
warnin g:Di vi ded fl ow computed fo r th is cros s - section. 

The critical depth with the l owest, valid, water su rface was 

The critical depth with the lowest, vali d, wate r surface was 

warnin g: The ve 1 oc i ty head has changed by more than 0. 5 ft (0 . 15 m) . This may indi cate the need for add ition a 1 c ross sect ion s. 
Note: Multiple criti cal depths were found at this l ocation. The critical depth with the lowes t , vali d , wat er s urface was 

used. 
Ri ver: 1 Reach: 1 RS: 205.06 Profi 1 e: PF#2 

Note: Multiple criti cal depths were fou nd at this location. 
used . 

Ri ver: 1 Reach : 1 RS : 204 . 97 Profi l e : PF#1 
warnin g :Di vi ded fl ow com\'uted for this cross-secti on. 
Note: Multiple critica depths were foun d at this locati on. 

used . 
River: 1 Reach : 1 RS: 204.97 Profil e: PF#2 

Note: Multiple c riti cal depths were foun d at this l ocati on. 
used. 

River: 1 Reach: 1 RS: 204.87 Profile: PF#1 
warnin g: Di vi ded flow com\'uted for this c ross - section. 
Note: Multiple critica depths were foun d at this locat ion. 

used. 
River: 1 Reach: 1 RS: 204.87 Profile: PF#2 

Note: Multiple critical depth s were found at this l ocation. 
used. 

Ri ver: 1 Reach : 1 RS: 204.78 Profile: PF#1 

The crit ical dept h wit h the l owes t, vali d , water s urface was 

The criti cal depth with the l owest, valid, wat er surface was 

The critical depth with the lowest, valid , water s ur f ace was 

The critical depth with t he lowest, valid , water surface was 

The critical depth with the lowest, valid, wa~er s ur f ace was 

Warnin g:Di vided flow computed for thi s cross-section . 
warning : The cross-secti on end points had t o be ext ended ve rti ca 11 y f or the computed wate r s urface. 
Note: Multiple c ritica l depths were foun d at this locat1on. The critical depth with the lowest, valid , water surface was 

used. 
River: 1 Reach: 1 RS: 204.78 Profile : PF#2 

Note: Multiple critical depths were found at this location. 
used. 

Ri ver: 1 Reach : 1 RS: 204 . 68 Profile: PF#1 
wa rnin g: Di vided flow computed f or this c ross - section . 

The criti cal depth with the l owest, valid, water sur f ace was 

warnin g :The cross-section end points had t o be extended vert1 call y for the computed water surface . 
Note: Multiple c ritical dept hs were found at thi s locat1on . The critical depth with the l owes t , val id , wate r s urface was 

used . 
Ri ver: 1 Reach: 1 RS: 204.68 Profi 1 e: PF#2 
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Note : Multipl e cri t i cal depths were fo un d a t thi s l ocat i on. The criti cal dept h with t he l owest, valid , wate r s ur f ace was 

used . 
Ri ver : 1 Reach : 1 RS: 204 . 61 Profil e: PF#1 

warni ng:oi vi ded flow computed f or thi s cross-secti on . 
warning:The c ross - secti on end points had to be extended ve rti call y for the comput ed wat er s ur f ace. 
Note: Multiple crit ical depths we re found at t his locati on . The critical depth with t he l owest, vali d, water s urf ace was 

used . 
Ri ver : 1 Reac h: 1 RS : 204 . 61 Prof i l e : PF#2 

Not e: Multipl e criti cal depths were foun d at thi s l oca tion . The c riti cal depth with t he l owes t , valid, wate r s ur f ace was 
used. 

Ri ver : 1 Reach : 1 RS : 204.53 Profil e : PF#1 
warning: oiv i ded f l ow compu ted f or t hi s cross-secti on . 
warning:The energy l oss was greater than 1. 0 ft (0 . 3 m). between the current a nd previ ous cross sec t ion . Thi s may indi cate 

the ne ed for addit ional c ros s sect ions . 
Note : Multipl e criti cal depth s we re fo und at t hi s l ocat i on . The cri ti cal dept h with t he l owest , va li d, water s ur f ace was 

used . 
Ri ver : 1 Reach: 1 RS: 204 . 53 Profi l e: PF#2 

warnin g:The energy l oss was great er than 1. 0 ft (0.3 m). bet ween t he current and previous cross secti on. This may indi cate 
t he need f or additi onal c ross sections . 

Note : Mult i pl e critical dept hs wer e f ound at thi s l ocat i on . The cr i t i cal depth wi t h the lowes t , vali d, water sur f ace was 
used . 

River : 1 Reac h: 1 RS : 204.42 Profil e: PF#1 
warning :Divi ded f low compu ted f or thi s cross-secti on . 
warni ng :The cross-secti on end po ints had to be ext ended vertical ly for the computed wat er s ur f ace. 
warning :The energy l oss was greater than 1. 0 f t (0.3 m). between t he current and previ ous cross section . Th i s may indi cate 

the need for additional cross sections. 
Note: Multiple criti cal depths were found at t his locati on . The critical depth wit h t he l owest , vali d , wat er s ur f ace was 

used. 
Ri ver : 1 Reach: 1 RS : 204 . 42 Prof i l e : PF#2 

warnin g :The ene r gy l oss was great er tha n 1.0 f t (0 .3 m) . betwee n t he c urrent a nd previ ous cros s secti on . Thi s may indi cat e 
t he need for additi onal cross secti ons. 

Not e: Mul t i pl e cr i t i cal depths were fo und at thi s l oca t i on. The critical depth wi th the l owest , vali d , water sur f ace was 
used. 

Ri ver: 1 Reach : 1 RS: 204 . 34 Profil e: PF#1 
war ni ng :Di vi ded fl ow computed fo r t hi s cross-secti on. 
war ning :The c ross-sect i on end poi nt s had t o be ext ended verti cal ly f or the computed wat er s ur f ace . 
war ning :The vel ocity head has changed by more than 0 . 5 ft (0 . 15 m). Thi s may indi cat e the ne ed f or additi onal cross sec ti ons. 
warning:The conveyance ratio (up s t ream conveyance di vi ded by downstream conveyance) is l ess t ha n 0. 7 or g reater than 1. 4 . 

Thi s may indicate the need for additiona l cross secti ons. 
wa rnin g:The energy loss was greater tha n 1.0 f t (0.3 m). bet ween the current and pr evious cross secti on . This may indicate 

the need for additi onal cross sections. 
Not e : Multipl e cri ti cal dept hs were f ou nd at thi s l ocati on . The crit i cal dept h wi t h t he lowest, vali d , water s ur f ace was 

used. 
Ri ve r : 1 Reac h: 1 RS: 204.34 Profil e : PF#2 

warning: Divi ded fl ow computed f or thi s cross - secti on . 
warni ng:The vel ocity head has changed by more than 0.5 ft (0 .15 m) . Thi s may indi cat e t he need f or addit ional cross sect ions . 
war ni ng: The conveyance ratio (upstream conveyance di vi ded by downstream conveyance) i s l ess than 0. 7 or g reater t han 1. 4. 

Thi s may 1ndi cat e t he need fo r add i t i onal cross sections . 
war ning :The energy l oss was greater than 1. 0 ft (0.3 m). between t he current a nd previous cross sect i on. Thi s may indi cate 

the need f or additi onal c r oss secti ons. 
Not e: Multiple criti cal de pt hs we re fo und a t thi s l ocation . The criti cal dept h with t he l owest , val id , wat er s ur f ace was 

used. 
Ri ve r: 1 Reach : 1 RS: 204.25 Pr ofil e: PF#1 

warning :The energy eq uat i on coul d not be balanced wit hi n t he s peci fied number of i t erations . The program used critical dept h 
for the wat er s ur f ace and conti nu ed on wit h t he cal cul at ions . 

warnin g : Di vi ded f l ow computed f or thi s cross- s ecti on . 
wa rnin g :The vel ocity head has changed by more than 0 .5 ft (0 .15 m) . This may indi cat e t he need for additional cross secti ons. 
warnin g :The conveyance r ati o ( up s t r eam co nveyance di vi ded by downs t ream co nveyance) i s l ess than 0. 7 or great er tha n 1. 4 . 

Thi s may indi cate the need f or additional c ross secti ons. 
warnin g :The e nergy l oss was great er tha n 1.0 ft (0 . 3 m). bet wee n the current and previo us cross secti on . This may indi cat e 

t he need for additi onal cross secti ons. 
warning :Du ri ng the standard s t ep ite rat i ons, when the ass umed water surface was set equal to criti cal dept h, t he cal cul at ed 

water s urface came back bel ow cr i ti cal depth . Thi s indicat es that there i s not a vali d s ubc ri tica l answe r . The 
prog r am de f a ulted t o c ritica l depth . 

Not e: Mult i pl e c riti cal depths we r e fo un d at thi s l ocati on . The c riti cal depth with t he l owes t , vali d, wat er s ur f ace was 
used . 

River: 1 Reach: 1 RS : 204.25 Profil e : PF#2 
warning:The energy eq uati on could not be bal anced wi t hin t he spec i fied number of iterati ons. The program used criti cal depth 

f or the water s ur f ace a nd cont inued on with the cal cul ati ons. 
war ning :The vel ocity head has changed by more than 0.5 f t (0. 15 m) . Thi s may i ndi cat e t he need f or addit i onal cross secti ons . 
wa rning :The conveyance rat i o ( upst ream conveyance di vided by downs t ream conveyance) i s l ess than 0 . 7 or great er than 1. 4. 

Thi s may i ndi cat e t he need fo r additi onal cross sect i ons. 
war ning:The energy l oss was greate r than 1. 0 ft (0 . 3 m) . bet ween the current a nd previ ous cross secti on. Thi s may i ndicate 

t he need f or additional c ross sections . 
war ning:During t he s tandard step iterati ons, when t he assumed water s ur f ace was set eq ual to criti cal depth, t he calculat ed 

wat er s ur f ace came back bel ow cri t ical depth . This indi cat es that t here i s not a valid su bcriti cal answer . The 
program def aulted to c riti cal de pt h. 

Note: Multipl e criti cal depths were fo und a t thi s l ocation . Th e criti cal depth with t he l owes t , vali d , wat er s ur f ace was 
used. 

Ri ver : 1 Reach: 1 RS: 204. 15 Pr ofil e: PF#1 
Note: Multipl e crit ical depth s were fo und at th is l ocati on . The crit i cal depth wi th t he l owes t, vali d , wat er s ur f ace was 

used. 
Ri ver: 1 Reach : 1 RS: 204 . 15 Profil e: PF#2 

Note: Multipl e criti cal depth s we re f ound at thi s l ocation . The cr i t i cal depth with t he lowest , vali d, wat e r surface was 
used. 

Ri ver: 1 Reac h : 1 RS: 204 . 05 Profil e: PF#1 
warni ng :The vel oci ty head has changed by more than 0.5 ft (0.15 m). Thi s may indi cat e the need f or addit ional cross secti ons. 
warning :The conv eyance r ati o ( ups t r eam conveyance di vided by downstream conveyance) i s l ess than 0 . 7 or great er than 1. 4. 

Thi s may indi cate the ne ed f or additional cross s ect ions. . . 
warnin g :The energy loss was great er than 1.0 ft (0 .3 m). bet ween t he cur r ent and prev1ous c ros s sect1 on . Thi s may indi cat e 

the need for additional cross sections . 
Note: Multiple criti cal depth s we re foun d at thi s l ocation. The c riti cal depth with the l owes t, vali d, water surface was 

used. 
Ri ver: 1 Reach: 1 RS: 204 . 05 Profile: PF#2 

warning:The veloci ty head has changed by more than 0.5 ft (0 .15 m). Thi s may indi cat e the need f or addit ional cross sect i ons. 
warnin g :The conveyance r ati o ( ups tream conveyance di vided by downst r eam conveyance) i s l ess than 0. 7 or greater than 1. 4. 

Thi s may indi cat e the need fo r additional cross secti ons. . . 
wa rnin g: The energy l oss was great e r tha n 1.0 ft (0 .3 m) . between the current and prev1ous cros s sect1 on . Thi s may indicat e 

the ne ed f o r additi onal cros s sections . 
Note : Multip l e cri ti cal depth s we re f ound at thi s l ocation . The criti cal depth with the lowes t , valid, wat e r surface was 

used . 
Ri ver: 1 Reac h : 1 RS: 203.96 Prof i l e : PF#1 

wa rnin g: Divi ded flow computed for thi s cross - section . . . . 
wa rnin g : The velocity head has changed by more than 0 . 5 ft (0 . 15 m). Th1 s may 1 nd1 cat e the need f or add itional cross secti ons . 
wa rnin g:The conveyance r atio ( up st r eam co nveyance di vided by downstream conveyance) i s l ess than 0. 7 or g reat er than 1. 4 . 

Thi s may indi cate the ne ed fo r additional cross s ecti ons. 
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HEC-RAS Project: 

Plan File: 

Geometry File: 

Flow Fi le: 

Report Date: 

cH ECk-RAS Report 

duplicateeffective.prj 

duplicateeffective.p01 

duplicateeffective.g02 

duplicateeffective. fO 1 

812312013 

Message 10 Message Cross sections affected 
BR LF 01 This is ($strucname$). The 209 . 535(Bridge-UP) 

selected profile is 211 . 525(Bridge-UP) 
$profilename$. Type of f l ow is 213.255(Br i dge-UP) 
l ow flow because, 1. EGEL 3 of 213.745(Bridge -UP) 
$egel3$ is less than or equal to 
MinTopRd of $minelweirflow$. 2. 
EGEL 3 of $egel3$ i s less than 
MxLoCdU of $mxlocdu$. 

BR LW 02 This is a Bridge Section. The 212.675(Bridge - UP) 
selected profile is 
$profilename$. EGEL of $egel3$ at 
Section 3 is higher than the 
MinTopRd of $minelweirflow$ 
However, weir flow is not 
computed at this structure . 
Please investigate the problem. 

BR PW 02 This is a Bridge Section . The 212.675(Bridge-UP) 
selected profile is 
$profilename$ . Type of f l ow is 
submerged pressure and weir flow 
because, 1. EGEL 3 of $egel3$ i s 
greater than MinTopRd of 
$minelweirflow$ 2. EGEL 3 of 
$egel3$ is equal to or greater 
than MxLoCdU of $mxlocdu$. 3 . 
WSEL 2 of $wsel2$ i s equal to or 
greater than MxLoCdD of $mxlocdd$ 

BR PW 05 This is a Bridge Section. The 212 . 675(Bridge-UP) 
se l ected prof i le is 
$profi l ename$. EGEL of $egel3$ at 
Section 3 is higher than the 
MinTopRd of $minelweirflow$ . 
However, weir flow is not 
computed at this structure. 
Please investigate the problem. 

FW FW OlL The Left encroachment station is 200.86; 200.95; 201.05; 20 1 . 14 ; 
within the channel. The Left 201 . 24; 20 1. 33; 201 . 43; 201 . 52; 
encroachment station $encrstal$ 201 . 62; 201.71 ; 201. 81; 201.9; 
is more than left channel bank 203.77; 203.86; 203.96; 204.05; 
station $stalob$. The left 208.95; 210.26; 210.36; 210.55; 
encroachment station should be 210.74; 210 . 83; 210.93 ; 211 . 12; 
the same as the left channel bank 211 . 21 ; 211.31; 211.41; 213.11; 
station . 213 . 66 ; 213.95; 214.04; 214.14 

FW FW Ol R The Right encroachment station is 201.81; 20 1. 9; 201.99; 202 . 09; 
within the channel. The Right 202.18; 202.37; 202.48; 202.59; 
encroachment station $encrstar$ 202.69; 202.8; 202.9; 203.09; 
is less than right channe l bank 203. 1 9; 203.29; 203.39; 203.48; 
station $starob$. The right 203.58; 203 . 67; 203.77; 203.86; 
encroachment stat i on should be 203 . 96; 204.05; 204.15; 204 . 25; 
the same as the right channel 204 . 34; 204.42; 204 . 68; 204 . 78; 
bank station. 204.87; 206 . 13; 206.22; 206.32; 

206.4 1; 207.07; 210.26 ; 210.36; 
211.2 1; 211.31; 211.79; 211.99; 
213.11; 213.33; 213.38; 213.47; 
21 3.57 ; 213.66; 213.85; 213.95; 
214.04 ; 214.14 

Comments 



FW FW 03L The left channel bank elevation 200.49; 200.77; 201 . 05; 201.9; 
of $lobe lev$ is higher than the 202.09; 202 . 37 ; 202.48; 202.59 
1-percent-annual-chance WSEL of 202 . 69; 203 . 86; 203 . 96; 204.05 

• $wsel$. 205.43; 206.03 ; 206.13; 206.22 
Re l ocate the left channel bank 206.7; 206.79; 206.97; 207.07; 
station at or below the 1 - 208 . 57; 208.67; 208.75; 208.85; 
percent-annual-chance WSEL . 208.95; 209.6; 209.69; 209.79; 
Do not place the bank stations at 209 . 88; 210.64; 211.12; 211.41; 
the bottom of the channe l. 21 1 . 71; 213 . 11; 213.66; 213.95; 
Do not place the bank stations at 2 14 . 04; 214.14 
the low flow channel . Use the 
Horizontal Variation in "n" 
Values option in HEC - RAS to 
assign different "n" val ues to 
the left bank slope, l ow flow 
channel, and the right bank 
slope. Let HEC-RAS compute the 
composite "n" value based on the 
deoth of flow. 

FW FW 03R The right channel bank elevation 200.3; 201.24; 202.09; 202 . 48; 
of $robe lev$ is higher than the 202.9; 203.39; 205.43; 205.84; 
1-percent annual chance WSEL of 205.94 ; 206.7; 209.42; 210.17; 
$wsel$ . 210 . 46; 210 . 55; 210.64; 210.74; 
Relocate the right channel bank 210 . 83; 21 0 . 93; 211.02; 211.12; 
station at or below the 1-percent 211 . 71; 211 . 89; 212.08; 213.11 ; 
annual chance WSEL. 213 . 33; 213 . 38; 213.47; 213 . 57; 
Do not place the bank stations at 213.66; 213 . 85 ; 213.95; 214.04 ; 
the bottom of the channe l . 214.14 
Do not place the bank stations at 
the low flow channel. Use the 
Horizontal Variation in un " 
Values option in HEC-RAS to 
assign different 11n11 val ues to 
the left bank slope, l ow flow 
channel, and the right bank 
slope . Let HEC-RAS compute the 
composite "n" value based on the 
depth of flow . 

FW FW 05L The 1-percent annua l chan ce f l ood 208.57 ; 208.67 ; 208 . 75 
is contained wi thin the channe l . 

• The Left encroachment station 
$encstal$ is outside t h e channe l . 
The Left channel bank station is 
$stalob$. 
Adjust the left encroachment 
station so that it is the same as 
the left channel bank station. 

FW FW 05R The 1-percent annual chance f lood 211.12; 212.08 
is contained within the channel. 
The Right encroachment station 
$encstar$ is outside the channel . 
Right channel bank station is 
$starob$. 
Adjust the right encroachment 
station so that it is the same 
as the right channel bank 
stat i on .. 

FW FW 06L The left side of the floodway 208 . 57; 208.67; 208 . 75; 208.85 
boundary is within the channel. 
The left station effective of 
$ineffstal$ for the floodway 
profile is more than the left 
channel bank station of $stalob$ . 
The left encroachment station of 
$encstal$ is less than the left 
channel bank station. 
Adjust the left encroachment 
station so that it is the same as 
t h e l e f t channe l bank station. 

FW FW 06R The right s i de of the fl oodway 212.08 
boundary is within the channel. 
The right station effective of 
$ i neffstar$ for the floodway 
profile is less than the right 
channel bank station of $starob$. 
The right encroachment station of 
$encstar$ is more than the r i ght 

• channel bank station . 
Ad j ust the right encroachment 
station so that it is the same as 
the riqht channel bank station . 



FW SC 02 

• 
FW ST 03S2L 

FW ST 04BDL 

FW ST 04BDR 

• 
FW ST 04BUL 

FW ST 04BUR 

FW ST 04S2L 

• 

The surcharge value of 199.91 
$surcharge$ is greater than the 
maximum allowable value of 
$allowsurchrg$ 

Use the suggestions from the 
Help section to reduce the 
computed surcharge value to be no 
more than $allowsurchrg$. 

This is Section 2 of a hydraulic 207 . 48 
structure. 
The left encroachment station is 
within the structure opening 
area. 
The left station effective of 
$ineffstal$ for the 1%-annual
chance profile is less than the 
left most abutment station of 
$abutstal$. 
The 1%-annual-chance floodplain 
is outside the structure opening. 
The left encroac hment station of 
$encstal$ is greater than the 
left most abutment station of 
$abutstal$. Enc Sta L should be 
relocated outside of the 
structure openinq area. 

This is ($strucname$) downstream 
internal section. 
The left encroachment station is 
within the channel . 
The left encroachment station of 
$encstal$ is greater than the 
left bank station of $stalob$ . 
The leftencroachment station 
should be the same as the left 
channel bank station . 

213.255(Bridge-DN); 
213.745(Bridge - DN) 

This is ($strucname$) downstream 213.255(Bridge-DN) 
internal section . 
The right encroachment station is 
within the channel . 
The right encroachment station of 
$encstar$ is less than the right 
bank station of $starob$. The 
right encroachment station should 
be the same as the right channel 
bank station. 

This is ($strucname$) upstream 
internal section. 
The left encroachment station is 
within the channel. 
The left encroachment station of 
$encstal$ is greater than the 
left bank station of $stalob$. 
The left encroachment station 
should be the same as the left 
channel bank station. 

211.525(Bridge-UP); 
213 . 255(Bridge-UP); 
213 . 745(Bridge-UP) 

This is ($strucname$ ) upstream 213.255(Bridge-UP ) 
internal section. 
The right encroachment station is 
within the channel . 
The right encroachment station of 
$encstar$ is less than the right 
bank station of $starob$ . The 
right encroachment station should 
be the same as the right channel 
bank station. 

This is Section 2 of a hydraulic 207.48; 211.51; 213.25; 213 . 74 
structure. 
The left encroachment station is 
within the channel. 
The left encroachment station of 
$encstal$ is greater than the 
left bank station of $stalob$. 
The left encroachment station 
should be the same as the left 
channel bank station . 



FW ST 04S2R 

• 
FW ST 04S3L 

FW ST 04S3R 

FW ST 06BU 

• MP SW 01DK 

NT RC 05 

• 

This is Section 2 of a hydraulic 207.48 ; 211 . 51; 213.25; 213 . 74 
structure. 
The right encroachment station is 
within the channel . 
The right encroachment station of 
$encstar$ is less than the right 
bank station of $starob$. The 
right encroachment station should 
be the same as right channel bank 
station. 

This is Section 3 of a hydraulic 207 . 49; 211 . 54; 213.26; 213.75 
structure. 
The Left Channel Bank station is 
outside the Left Abutment 
station. The left encroachment 
station is within the channel. 
The left encroachment station of 
$encstal$ is greater than the 
left bank station of $stalob$ . 
The left encroachment station 
should be the same as the left 
channel bank station. 

This is Section 3 of a hydraulic 207.49; 211.54; 21 3 .26; 213. 75 
structure. 
The right encroachment station is 
within the channe l. 
The right encroachment station of 
$encst ar$ is less than the right 
bank station of $starob$. The 
right encroachment station should 
be the same as the right channel 
bank station. 

This is the Upstream Bridge 212 . 675(Bridge-UP) 
Internal Section. 
Negative surcharge value of 
$negsurchrg$ occurs at t hi s 
section. Use the suggestions 
from the Help section such that 
negative surcharge value will not 
be less than (-0.09) foot . 

The name of the stream is 
($streamname$) . 
The flow regime is subcritical or 
mixed flow . 
Starting water-surface elevations 
are computed from Known WSELs as 
the downstream boundary 
condition. 
Provide backup information on 
Known water-surface elevations or 
use same energy slope for all the 
profiles as the starting boundary 
condition and rerun the plan. 

The left overbank n-value of 
$nlob$ and the right overbank 
n-value of $nrob$ are less than 
or equal to the channel n-value 
of $nch$ . 
Follow the procedure in (FHWA, 
1984) to compute the n-value for 
the natural floodplain and the 
channel. 
Or follow the procedure in (USGS, 
1977) to compute the n-value for 
urban development. 
Please submit supporting 
information on the evaluation of 
n-values . 

204.42 204.53 204.61; 204.68 
204 . 78 204.87 205.06 ; 205.15 
205.25 205.75 206.32; 206.41 
206.51 206 . 6; 206.7; 206.79; 
206.88; 206 . 97; 207.07; 207.16; 
207 . 27; 207 . 53; 207.62; 207.71; 
207.8; 207 . 9; 209.24; 209.69; 
210.07; 210.26; 210.46 



NT RS 02BDC 

• 

NT RS 02BUC 

• NT TL 01S2 

NT TL 0183 

NT TL 01S4 

• 

This is the Downstream Bridge 
Section (BRD) . The channe l n 
value of $chldn$ for the 
downstream internal bridge 
opening section is equal to or 
larger than the channel n value 
of $chl2$ at Section 2. Usually, 
the channel "n" va lue of the 
bridge opening section represents 
the area below the bridge deck 
and is less than the channel "n" 
value of Section 2. The "n" value 
for Section 2 represents the 
natural valley channel section 
roughness for the reach between 
Section 3 and Section 4. Please 
change the "n" value of the 
internal bridge opening section 
or provide supporting information 
for the use of the higher "n" 
value. 

This is the Upstream Bridge 
Section (BRU) . The channe l n 
value of $chlup$ for the upstream 
internal bridge opening section 
is equal to or larger than the 
channel n value of $chl3$ at 
Section 3. Usually, the channel 
"n" value of the bridge opening 
section represents the area below 
the bridge deck and i s less than 
the channe l "n" value of Section 
3 . 
The "n" value for Section 3 
represents the natural valley 
channel section roughness for the 
reach between Section 3 and 
Section 4. Please change the "n" 
value of the internal bridge 
opening section or provide 
supporting information for the 
use of a higher "n" value . 

This is Section2 of a hydraulic 
structure. The contraction and 
expansion loss coefficients are 
$cc$ and $ce$. They should be 
equal to 0.3 and 0.5, 
respectively, for typical 
structure sections according to 
page 5-8 of the HEC-RAS Hydraulic 
Reference Manual (HEC , 2010). 

This is Section3 of a hydraulic 
structure. The contraction and 
expansion loss coefficients are 
$cc$ and $ce$. They should be 
equal to 0.3 and 0.5, 
respectively, for typical 
structure sections according to 
page 5-8 of the HEC-RAS Hydraulic 
Reference Manual (HEC, 2010) . 

This is Section 4 of a hydraulic 
structure. The contraction and 
expansion loss coefficients are 
$cc$ and $ce$. They should be 
equal to 0.3 and 0.5, 
respectively according to page 5-
8 of the HEC-RAS Hydraulic 
Reference Manual (HEC, 2010) .. 

209.535(Bridge-DN); 
211.525(Bridge-DN); 
213.255(Bridge-DN); 
213.745(Bridge-DN) 

209.535(Bridge-UP); 
211.525(Bridge-UP); 
212.675(Bridge-UP); 
213.255(Bridge-UP); 
213.745(Bridge-UP) 

207.48; 211.51; 212.67; 213 . 25; 
213.74 

207.49; 211.54; 212.68; 213.26; 
213.75 

207.53; 209.6; 211 . 64 ; 212.74 ; 
213.33; 213.85 



ST DT OlB 

• 
ST DT 02B 

ST DT 03 

• 
ST GD 06 

ST IF 03S2L 

• 

This is ($strucname$) . 'Upstream 
Dist' of $distup$ in "Bridge 
Width Table" is less than the 
height of the bridge opening of 
$height$. This indicates that 
Section 3 may not be placed at 
the foot of the road embankment 
or wing walls and may not 
represent the natural valley 
cross section. 
Section 3 should be relocated or 
provide a statement that it 
represents the natural val ley 
cross section. 
The HEC-RAS geometry file may 
need to be recreated using a GIS 
program . 
Lengths at Sections 4, 3 and 2 
and 'Upstream Dist' should be 
adiusted. 

This is ($strucname$). 
'Downstream Dist' of $dis tdn$ in 
'Bridge Width Table' is less than 
the height of the bridge opening 
of $height$ . This indicates 
that Section 2 may not be placed 
at the foot of the road 
embankment or wing walls and may 
not represent the natural valley 
cross section. 
Section 2 should be relocated or 
provide a statement that it 
represents the natural valley 
cross section. 
A HEC-RAS geometry file may need 
to be recreated using a GIS 
program. 
Lengths at Sections 3 and 2 
should be adiusted. 

This is ($Structure$) sect i on. 
The Contraction Length is longer 
than the Expansion Length. 
Section 4 channel distance of 
$Length Chnl4$ is longer than 
Section-2 channel distance of 
$Length Chnl2$. 
Section-4 and Section 1 should be 
relocated. 
The HEC-RAS geometry file may 
need to be recreated using a GIS 

lorooram . 

207.485(Bridge-UP); 
209.535(Bridge-UP); 
211.525(Bridge - UP); 
213.255(Bridge-UP); 
213.745(Bridge-UP) 

207.485(Bridge-DN); 
209.535(Bridge-DN); 
211.525(Bridge - DN); 
213.255(Bridge-DN); 
213.745(Bridge-DN) 

213.255(Bri dge-UP); 
213.745(Br i dge-UP) 

Left and/or right abutment 212.675(Bridge) 
station computed by the cHECk-RAS 
program is equal to zero. 
cHECk-RAS cannot evaluate t his 
structure . 

This is Section 2 . 207.48(Bridge) 
The selected profile is 
$profilename$. 
Weir flow occurs at 
($strucname$ ). 
However, the left ineffective 
flow elevation of $ineffelr$ at 
the left ineffective flow station 
$ineffstal$ is equal to or higher 
than the WSEL of $wsel2$. 
The ineffective flow elevation 
should be lower than the WSEL at 
Section 2 . 



ST IF 03S3L 

• 
ST IF 04S2R 

ST IF 04S3R 

• 
ST IF 05S2L 

ST IF OSS2R 

ST IF OSS3L 

• 

This is Section 3. 207.49(Bridge) 
The selected profile is 
$profilename$. 
Weir flow occurs at 
($strucname$). 
However, the left ineffective 
flow elevation of $ineffelr$ at 
the left ineffective flow station 
$ineffstal$ is equal to or higher 
than the WSEL of $wsel3$. The 
computed upstream LMnTpRd is 
$lmntprdu$. 
The ineffective flow elevation 
should be equal to or lower than 
the computed LMnTpRdU. 
It should also be lower than the 
WSEL at Section 3. 

This is Section 2. 207 . 48(Bridge) 
The selected profile is 
$profilename$ . 
Weir flow occurs at 
($strucname$). 
However, the right ineffective 
flow elevation of $ineffell$ at 
the right ineffective flow 
station $ineffstar$ is equal to 
or higher than the WSEL of 
$wsel2$ . The upstream RMnTpRu is 
$rmntprdu$. The ineffective flow 
elevation should be lower than 
the WSEL at Section 2. 

This is Section 3 . 207.49(Bridge) 
The selected profile is 
$profilename$. 
Weir flow occurs at 
($strucname$) . 
However, the right ineffective 
flow elevation of $ineffell$ at 
the right ineffective flow 
station $ineffstar$ is equal to 
or higher than the WSEL of 
$wsel3$. The computed upstream 
RMnTpRd is $rmntprdu$. The 
ineffective flow elevation should 
be equal to the computed 
RMnTpRdU . 

This is Section 2 of a hydraulic 211.5l(Bridge); 212.67(Bridge) 
structure . 
The left ineffective flow station 
is within the opening area of the 
structure. 
The left ineffective flow station 
of $ineffstal$ is greater than 
the downstream left abutment 
station of $abutstal$ at 
($strucname$) . The Left 
ineffective flow station should 
be adjusted . 

This is Section 2 of a hydraulic 211.5l(Bridge) 
structure. 
The right ineffective flow 
station is within the opening 
area of the structure. 
The right ineffective flow 
station of $ineffstar$ is less 
than the upstream right abutment 
station of $abutstar$ at 
($strucname$) . The Right 
ineffective flow station should 
be adlusted. 

This is Section 3 of a hydraulic 212 . 68(Bridge) 
structure. 
The left ineffective flow station 
is within the opening area of the 
structure. 
The left ineffective flow station 
of $ineffstal$ is greater than 
the upstream left abutment 
station of $abutstal$ at 
($strucname$). The Left 
ineffective flow station should 
be ad4usted. 



ST IF 05S3R 

• 
ST IF 06S2L 

ST IF 06S2R 

• 
ST IF 06S3L 

• 

This is Section 3 of a hydraulic 211.54(Bridge) 
structure . 
The right ineffective flow 
station is within the opening 
area of the structure. 
The right ineffective flow 
station of $ineffstar$ is less 
than the upstream right abutment 
station of $abutstar$ at 
($strucname$). The Right 
ineffective flow station should 
be adiusted. 

This is Section 2. 211.5l(Bridge); 213.74(Bridge) 
The selected profile is 
$profilename$. 
Low or pressure flow occurs at 
($strucname$). 
The Dn Dist of $dndist$ at the 
structure is less than the 
opening height of $openheight$ of 
the structure . 
The cHECk-RAS computed left 
ineffective flow station of 
$compineffstal$ 
is less than the input left 
ineffective flow station of 
$ineffstal$. 
The left ineffective flow station 
should be adjusted per the help 
instructions and 
the HEC-RAS manual. 

This is Section 2. 2ll.5l(Bridge); 2l3.74(Bridge) 
The selected profile is 
$profilename$ . 
Low or pressure flow occurs at 
($strucname$) . 
The Dn Dist of $dndist$ at the 
structure is less than the 
opening height of $openheight$ of 
the structure. 
The cHECk-RAS computed right 
ineffective flow station of 
$compineffstar$ 
is greater than the input right 
ineffective flow station of 
$ineffstar$. 
The right ineffective flow 
station should be adjusted per 
the help instructions and 
the HEC-RAS manual. 

This is Section 3. 2l3.75(Bridge) 
The selected profile is 
$profilename$. 
Low or pressure flow occurs at 
($strucname$) . 
The Up_Dist of $updist$ at the 
structure is less than the 
opening height of $openheight$ of 
the structure. 
The cHECk-RAS computed left 
ineffective flow station of 
$compineffstal$ 
is less than the input left 
ineffective flow station of 
$ineffstal$ . 
The left ineffective flow station 
should be adjusted per the help 
instructions and 
the HEC-RAS manual . 



ST IF 06S3R 

• 
ST IF 07S1L 

ST IF 07S1R 

• 
ST IF 07S4L 

ST IF 07S4R 

• 

This is Section 3. 211.54(Bridge); 213.75(Bridge) 
The selected profile is 
$profilename$. 
Low or pressure flow occurs at 
($strucname$) . 
The Up Dist of $updist$ at the 
structure is less than the 
opening height of $openheight$ of 
the structure . 
The cHECk-RAS computed right 
ineffective flow station of 
$compineffstar$ 
is greater than the input right 
ineffective flow station of 
$ineffstar$. 
The right ineffective flow 
station should be adjusted per 
the help instructions and 
the HEC-RAS manual. 

This is Section 1. 
Left Ineffective flow option was 
considered at this sect ion. 
However, it should be a fully 
expanded cross section. 
Ineffective flow stations and 
elevations should be cleared from 
this section, unless t he areas 
beyond the ineffective flow 
stations 
are not within the fl ow path of 
the stream. 
This message should be ignored if 
this section is Section 3 of the 
downstream structure. 

This is Section 1. 
Right Ineffective flow option was 
considered at this section. 
However, it should be a fully 
expanded cross section . 
I neffective flow stations and 
elevations should be cleared from 
this section, unless t he areas 
beyond the ineffective f l ow 
stations 
are not within the flow path of 
the stream. 
This message should be ignored if 
this section is Section 3 of the 
downstream structure. 

This is Section 4. 
Left Ineffective flow option was 
considered at this section. 
However, it should be a fully 
expanded cross section. 
Ineffective flow stations and 
elevations should be cleared from 
this section, unless the areas 
beyond the ineffective flow 
stations 
are not within the flow path of 
the stream. 
This message should be ignored if 
this section is Section 2 of the 
upstream structure. 

This is Section 4. 
Right Ineffective flow option was 
considered at this section. 
However, it should be a fully 
expanded cross section. 
Ineffective flow stations and 
elevations should be cleared from 
this section, unless the areas 
beyond the ineffective flow 
stations 
are not within the flow path of 
the stream . 
This message should be ignored if 
this section is Section 2 of the 
upstream structure . 

207 . 43(Bridge); 209.42(Bridge); 
212.56(Bridge); 213.21(Bridge); 
213.66 (Bridge) 

207 . 43(Bridge); 209.42(Bridge); 
212.56(Bridge); 213.21(Bridge); 
213.66(Bridge) 

207.53(Bridge); 209.6(Bridge); 
212.74(Bridge); 213.33(Bridge); 
213.85(Bridge) 

207.53(Bridge); 209 . 6(Bridge); 
212.74(Bridge); 213 . 33(Bridge); 
213.85(Bridge) 



XS CD 01 Critical Depth occurs at 204.25; 207.07; 208.57 
$assignedname$ flood. Flow Code 
will be "C". 

• The Ineffective flow option is 
used. The Ineffective Flow 
elevation is equal to or higher 
than the Critical WSEL. Please 
investigate whether this 
selection is appropriate. 

xs DC 01 Discharge decreases in the 205.4; 213.21 
downstream direction for 
$assignedname$ flood. 
There are no lateral structures. 
Documentation of hydrologic 
analysis is required or provide 
explanation. 

XS DT 01 Both the right overbank distance 211. 71; 211.99 
of $rob$ and the left overbank 
distance of $lob$ are longer than 
the channel distance of $chl$ 
Please review the creation of 
left overbank, channel and right 
overbank distances. 
The HEC-RAS geometry file may 
need to be recreated using a GIS 
program. Please resolve the 
differences among the distances. 

XS IF 03R The Right Ineffective Flow 206 . 51 
Station is within the channel. 
The Right Ineffective Flow 
Station of $ineffstar$ is less 
than the RightBankSta of 
$bankstar$. The Right Ineffective 
Flow Stat i on or the RightBankSta 
should be adiusted. 

xs sw OlDK The name of the stream is 199 . 82 
$streamname$. 
The flow regime is subcri tical or 
mixed flow . 

• Starting WSEL is computed from 
Known WSEL as the downstream 
boundary 
for $Assigned_Name$ flood. 
Provide backup information on 
Known WSEL or use energy slope as 
the 
downstream boundary. 

• 



• 

• 

• 



• 

• 

• 
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HEC-RAS Plan· PreP~ River· 1 Reach· 1 • Reach River Sta Q Total MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (fils) (sq ft) (ft) 

1 214.14 169000.00 1048.70 1075.50 1062.66 1077.01 0.000804 9.84 17180.89 1312.52 0.36 
1 214.14 169000.00 1048.70 1075.51 1062.66 1077.01 0.000803 9.83 171 84.88 726.86 0.36 

1 214.04 169000.00 1048.80 1075.04 1062.64 1076.58 0.000846 9.95 16977.45 813.60 0.36 
1 214.04 169000.00 1048.80 1075.05 1062.64 1076.59 0.000845 9.95 16981 .83 733.89 0.36 

1 213.95 169000.00 1049.30 1074.16 1063.67 1076.05 0.001218 11.04 15307.12 777.40 0.43 
1 213.95 169000.00 1049.30 1074.16 1063.67 1076.06 0.001216 11 .04 15312.49 745.19 0.43 

1 213.85 169000.00 1048.10 1071 .66 1065.14 1075.08 0.002230 14.98 11764.97 1017.61 0.58 
1 213.85 169000.00 1048.10 1071.66 1065.14 1075.09 0.002229 14.98 11769.51 702.59 0.58 

1 213.75 169000.00 1044.60 1071 .97 1060.91 1073.93 0.000919 11 .25 15022.46 656.45 0.41 

1 213.75 169000.00 1044.60 1071 .98 1060.91 1073.94 0.000918 11 .25 15027.91 656.35 0.41 

1 213.745 Bridge 

1 213.74 169000.00 1044.60 1071 .66 1060.91 1073.68 0.000958 11.40 14818.63 654.76 0.42 
1 213.74 169000.00 1044.60 1071.67 1060.91 1073.69 0.000957 11.40 14824.30 654.73 0.42 

~ 213.66 169000.00 1047.60 1069.25 1063.62 1072.99 0.002199 15.51 10898.94 586.13 0.62 

1 213.66 169000.00 1047.60 1069.27 1063.62 1073.00 0.002194 15.50 10906.67 565.99 0.62 

1 213.57 169000.00 1046.70 1069.1 9 1063.08 1071.61 0.001831 12.49 13535.60 1275.10 0.55 
1 213.57 169000.00 1046.70 1069.20 1063.08 1071.62 0.001827 12.47 13548.71 852.16 0.55 

1 213.47 169000.00 1045.80 1068.60 1061.42 1070.60 0.001694 11 .35 14886.30 1424.00 0.52 
1 213.47 169000.00 1045.80 1068.62 1061.42 1070.62 0.001691 11 .34 14903.79 1023.12 0.52 

1 213.38 169000.00 1045.40 1068.60 1059.34 1069.81 0.000809 8.83 19139.19 1251.70 0.37 
1 213.38 169000.00 1045.40 1068.61 1059.34 1069.82 0.000810 8.82 19155.73 1101.75 0.37 

1 213.33 169000.00 1045.40 1068.57 1057.70 1069.53 0.000606 7.87 21480.53 1371.95 0.33 
1 213.33 169000.00 1045.40 1068.58 1057.70 1069.54 0.000608 7.86 21497.32 1185.62 0.33 

• 1 213.26 169000.00 1040.40 1068.16 1055.61 1069.32 0.000568 8.67 19493.06 881.25 0.32 
1 213.26 169000.00 1040.40 1068.17 1055.61 1069.34 0.000567 8.66 19505.43 881.21 0.32 

1 213.255 Bridge 

1 213.25 169000.00 1040.40 1067.95 1055.61 1069.14 0.000585 8.75 19310.07 880.24 0.33 
1 213.25 169000.00 1040.40 1067.96 1055.61 1069.15 0.000584 8.75 19322.76 880.24 0.33 

1 213.21 166000.00 1044.90 1067.99 1055.88 "1069.03 0.000510 8.17 20358.92 1540.79 0.31 
1 213.21 166000.00 1044.90 1068.00 1055.88 1069.04 0.000528 8.17 20315.02 928.20 0.31 

1 213.11 166000.00 1047.60 1067.16 1058.35 1068.63 0.000913 9.73 17066.41 927.80 0.40 
1 213.11 166000.00 1047.60 1067.16 1058.35 1068.63 0.000912 9.72 17072.18 927 .79 0.40 

1 213.03 166000.00 1046.70 1066.57 1058.30 1068. 17 0.001032 10.14 16391.47 965.60 0.42 
1 213.03 166000.00 1046.70 1066.58 1058.30 1068.17 0.001031 10.13 16382.68 919.76 0.42 

1 212.93 166000.00 1045.40 1065.48 1058.04 1067.55 0.001316 11 .53 14402.09 850.19 0.48 
1 212.93 166000.00 1045.40 1065.49 1058.04 1067.55 0.001314 11 .52 14408.82 798.99 0.48 

1 212.84 166000.00 1043.10 1063.54 1057.57 1066.65 0.001930 14.14 11737.26 635.75 0.58 
1 212.84 166000.00 1043.10 1063.56 1057.57 1066.66 0.001926 14.13 11745.09 635.75 0.58 

1 212.74 166000.00 1041 .60 1063.06 1055.53 1065.57 0.001465 12.71 13064.60 721 .72 0.51 
1 212.74 166000.00 1041 .60 1063.08 1055.53 1065.58 0.001462 12.70 13074.10 676.59 0.51 

1 212.68 166000.00 1036.90 1063.02 1052.69 1065.16 0.001030 11 .74 14139.91 629.02 0.44 
1 212.68 166000.00 1036.90 1063.04 1052.69 1065.17 0.001028 11 .73 14148.66 629.03 0.44 

1 212.675 Bridge 

1 212.67 166000.00 1036.90 1062.53 1052.69 1064.77 0.001102 12.00 13830.37 626.50 0.45 
1 212.67 166000.00 1036.90 1062.54 1052.69 1064.77 0.001101 12.00 13834.12 626.51 0.45 

1 212.56 166000.00 1039.30 1056.87 1055.74 1063.23 0.004887 20.23 8207.39 521.49 0.90 

• 1 212.56 166000.00 1039.30 1056.98 1055.74 1063.25 0.004781 20.09 8264 .06 521.09 0.89 

1 212.46 166000.00 1037.20 1056.23 1052.77 1060.78 0.003034 17.11 9703.67 1555.15 0.72 
1 212.46 166000.00 1037.20 1056.29 1052.77 1060.80 0.003 11 4 17.05 9738.24 557.66 0.72 



HEC RAS Plan· PrePrj River· 1 Reach· 1 (Continued) • Reach RiverSta QTotal Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Ch nl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) 

1 212.37 166000.00 1036.60 1053.09 1051 .73 1058.81 0.004662 19.19 8648.65 573.56 0.87 

1 212.37 166000.00 1036.60 1053.09 1051.73 1058.81 0.004657 19.19 8651 .94 573.59 0.87 

1 212.27 166000.00 1035.10 1050.67 1049.57 1056.35 0.005236 19.12 8681.56 2800.96 0.89 

1 212.27 166000.00 1035.10 1050.67 1049.57 1056.35 0.005237 19.12 8681 .05 605.47 0.89 

1 212.18 166000.00 1030.80 1050.25 1045.89 1053.95 0.002692 15.42 10761 .93 2340.52 0.66 

1 212.18 166000.00 1030.80 1050.25 1045.89 1053.94 0.002692 15.43 10761.62 627.48 0.66 

1 212.08 166000.00 1025.90 1050.04 1041.45 1052.67 0.001415 13.00 12773.65 2180.71 0.49 

1 212.08 166000.00 1025.90 1050.04 1041.45 1052.67 0.001415 12.99 12774.58 589.61 0.49 

1 211.99 166000.00 1025.39 1048.55 1041 .17 1051.77 0.001822 14.40 11524.10 1310.27 0.55 

1 211 .99 166000.00 1025.39 1048.55 1041.17 1051.78 0.001822 14.40 11525.16 549.11 0.55 

1 211.89 166000.00 1024.19 1047.93 1039.97 1050.85 0.001601 13.70 12113.21 564.71 0.52 

1 211.89 166000.00 1024.19 1047.93 1039.97 1050.85 0.001600 13.70 12114.25 564.72 0.52 

1 2 11 .79 166000.00 1023.84 1047.07 1039.26 1050.00 0.001620 13.72 12095.82 1185.33 0.52 

1 211.79 166000.00 1023.84 1047.08 1039.26 1050.00 0.001619 13.72 12097.01 567.51 0.52 

1 211 .71 166000.00 1023.19 1046.34 1038.56 1049.27 0.001623 13.72 12101.39 635.05 0.52 

1 211.71 166000.00 1023.19 1046.35 1038.56 1049.27 0.001622 13.72 12102.79 569.02 0.52 

1 2 11 .64 166000.00 1022.58 1045.45 1038.24 1048.58 0.001783 14.19 11700.11 828.72 0.55 

1 21 1.64 166000.00 1022.58 1045.46 1038.24 1048.58 0.001783 14. 19 11701.82 561.65 0.55 

1 211 .54 166000.00 1021.90 1043.47 1038.07 1047.44 0.002293 15.99 10380.02 525.33 0.63 

1 211.54 166000.00 1021 .90 1043.48 1038.07 1047.45 0.002291 15.99 10382.65 525.34 0.63 

1 211 .525 Bridge 

1 21 1.51 166000.00 1021.80 1041.77 1037.98 1046.46 0.002980 17.37 9557.08 520.99 0.71 

• 1 211.51 166000.00 1021.80 1041.78 1037.98 1046.46 0.002975 17.36 9562.35 521.01 0.71 

1 211.41 166000.00 1018.30 1041.28 1044.73 0.001988 14.89 11147.00 565.09 0.59 

1 211 .41 166000.00 1018.30 1041.30 1044.73 0.001984 14.88 11153.71 565. 16 0.59 

1 211.31 166000.00 1020.80 1039.90 1037.24 1043.44 0.003368 15.11 10986.59 819.02 0.73 

1 211 .31 166000.00 1020.80 1039.93 1037.24 1043.46 0.003344 15.08 11010.89 819.22 0.72 

1 211.21 166000.00 1021.10 1039.00 1035.55 1041.61 0.002621 12.98 12789.38 987.73 0.64 

1 211 .21 166000.00 1021.10 1039.04 1035.55 1041.64 0.002591 12.93 12835.33 987.91 0.63 

1 211.12 166000.00 1015.70 1039.45 1029.88 1040.57 0.000691 8.47 19590.56 1059.19 0.35 

1 21 1.12 166000.00 1015.70 1039.50 1029.88 1040.61 0.000686 8.45 19635.17 1059.33 0.35 

1 2 11 .02 166000.00 1019.40 1037.87 1032.11 1039.96 0.001615 11.66 14591.32 1081.97 0.52 

1 211.02 166000.00 1019.40 1037.86 1032.11 1039.99 0.001637 11.73 14249.35 945.81 0.52 

1 210.93 166000.00 1018.70 1037.31 1034.18 1039.02 0.001714 11. 10 17838.63 2652.64 0.52 

1 210.93 166000.00 1018.70 1037.34 1034. 18 1039.04 0.001704 11 .07 17881.22 2037.03 0.52 

1 210.83 166000.00 1019.10 1036.06 1032.21 1038.07 0.001953 11 .76 16578.41 2245.21 0.56 

1 210.83 166000.00 1019.10 1036.07 1032.19 1038.08 0.001956 11.78 16522.82 2196.26 0.56 

1 210.74 166000.00 1018.20 1035.63 1029.79 1037.14 0.001 245 10.09 17688.53 1394.20 0 .45 

1 210.74 166000.00 1018.20 1035.65 1029.79 1037.15 0.001240 10.08 17711.68 1394.33 0.45 

1 210.64 166000.00 1017.70 1035.01 1029.00 1036.50 0.001271 10.00 18839.19 2977.49 0.45 

1 210.64 166000.00 1017.70 1035.04 1029.00 1036.52 0.001264 9.98 18889.35 2362.04 0.45 

1 210.55 166000.00 1018.00 1033.98 1028.55 1035.74 0.001597 10.66 15652.07 1785.17 0.50 

1 210.55 166000.00 1018.00 1034.00 1028.55 1035.76 0.001589 10.64 15630.04 1378.23 0.50 

1 210.46 166000.00 1016.30 1034.51 1025.05 1035.00 0.000445 5.64 29423.11 2040.40 0.25 

1 210.46 166000.00 1016.30 1034.53 1025.05 1035.02 0.000449 5.63 29459.85 1881.52 0.25 

1 210.36 166000.00 1017.40 1033.83 1027.55 1034.65 0.000899 7.26 22870.90 1899.91 0.37 

• 1 210.36 166000.00 1017.40 1033.85 1027.55 1034.67 0.000894 7.25 22909.63 1900.00 0.37 

1 210.26 166000.00 1016.90 1033.51 1026.47 1034.20 0.000775 6.69 24798.02 1932.18 0.33 
1 210.26 166000.00 1016.90 1033.53 1026.47 1034.22 0.000771 6.68 24841 .19 1932.30 0.33 



HEC-RAS Plan· PrePrj River. 1 Reach· 1 (Continued) • Reach River Sta QTolal MinCh El W.S. Elev CriiW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (tuft) (Ws) (sq ft) (ft) 

1 210.17 166000.00 1014.70 1032.74 1027.95 1033.69 0.001224 7.80 21294.67 2172.18 0.42 
1 210.17 166000.00 1014.70 1032.77 1027.95 1033.71 0.001214 7.78 21 350.17 1968.06 0.42 

1 210.07 166000.00 1009.00 1032.62 1024.08 1033.17 0.000565 5.89 28406.75 2455.28 0.26 
1 210.07 166000.00 1009.00 1032.64 1023.80 1033.19 0.000587 6.01 28089.07 2015.00 0.27 

1 209.98 166000.00 999.33 1032.54 1020.16 1032.95 0.000255 5.37 33526.53 1907.06 0.21 
1 209.98 166000.00 999.33 1032.54 1019.84 1032.96 0.000266 5.49 32641.61 1833.73 0.22 

1 209.88 166000.00 997.69 1032.27 1018.95 1032.80 0.000282 6.24 29856.24 1597.15 0.23 
1 209.88 166000.00 997.69 1032.28 1018.95 1032.81 0.000284 6.26 29664.39 1570.95 0.23 

1 209.79 166000.00 1002.93 1032.21 1018.56 1032.63 0.000266 5.59 32601.16 2124.66 0.22 
1 209.79 166000.00 1002.93 1032.22 1018.56 1032.64 0.000269 5.62 32400.34 1764.08 0.22 

1 209.69 166000.00 1004.31 1031.51 1021.24 1032.38 0.000722 7.11 22319.18 1880.40 0.34 
1 209.69 166000.00 1004.31 1031 .51 1021.24 1032.39 0.000726 7.13 22182.87 1407.56 0.34 

1 209.60 166000.00 1004.15 1030.41 1024.57 1031 .78 0.001473 9.51 17809.45 2205.70 0.49 
1 209.60 166000.00 1004.15 1030.41 1024.59 1031.79 0.001484 9.55 17807.95 1582.46 0.49 

1 209.54 166000.00 1004.27 1030.18 1021 .90 1031.42 0.000866 8.96 18530.88 1096.35 0.38 
1 209.54 166000.00 1004.27 1030.18 1021.90 1031.43 0.000865 8.96 18535.69 1096.36 0.38 

1 209.535 Bridge 

1 209.53 166000.00 1004.27 1029.83 1021 .90 1031.13 0.000926 9.14 18154.68 1095.30 0.40 
1 209.53 166000.00 1004.27 1029.84 1021.90 1031.1 3 0.000925 9.14 18160.03 1095.33 0.40 

1 209.42 166000.00 998.44 1028.88 1023.49 1030.40 0.001432 9.87 16825.82 1341.42 0.48 

1 209.42 166000.00 998.44 1028.89 1023.49 1030.40 0.001430 9.86 16834.28 1258.70 0.48 

1 209.33 166000.00 993.71 1028.74 1019.27 1029.68 0.000900 7.81 21285.19 1846.34 0.38 

• 1 209.33 166000.00 993.71 1028.74 1019.27 1029.69 0.000898 7.80 21271.72 1587.64 0.38 

1 209.24 166000.00 1003.00 1027.66 1023.98 1029.02 0.001727 7.87 18342.50 3253.83 0.49 
1 209.24 166000.00 1003.00 1027.66 1023.92 1029.02 0.001733 7.96 18240.50 1837.88 0.49 

1 209.14 166000.00 1002.87 1026.70 1023.36 1028.02 0.002091 8.18 18286.32 2920.83 0.52 

1 209.14 166000.00 1002.87 1026.70 1023.39 1028.02 0.002095 8.30 18193.35 2015.26 0.52 

1 209.04 166000.00 1007.02 1026.13 1021 .52 1027.00 0.001480 7.61 22158.54 2879.88 0.45 
1 209.04 166000.00 1007.02 1026.13 1021.52 1027.00 0.001472 7.67 22144.66 2229.47 0.44 

1 208.95 166000.00 997.33 1025.58 1018.20 1026.45 0.000834 7.48 22428.04 2457.28 0.36 
1 208.95 166000.00 997.33 1025.59 1018.20 1026.45 0.000833 7.47 22427.83 1796.50 0.36 

1 208.85 166000.00 998.88 1024.64 1020.18 1025.84 0.001533 8.85 19077.56 2503.80 0.47 
1 208.85 166000.00 998.88 1024.64 1020.18 1025.85 0.001530 8.84 19088.28 1908.84 0.47 

1 208.75 166000.00 1000.44 1024.13 1017.95 1025.18 0.001099 8.25 20164.69 2367.21 0.43 
1 208.75 166000.00 1000.44 1024.13 1017.95 1025.19 0.001097 8.24 20138.36 1732.32 0.43 

1 208.67 166000.00 1003.03 1022.72 1019.08 1024.33 0.001934 10.26 16624.84 2041.05 0.54 

1 208.67 166000.00 1003.03 1022.74 1019.08 1024.33 0.001927 10.25 16642.84 1612.41 0.54 

1 208.57 166000.00 1002.61 1020.24 1018.75 1023.00 0.004009 13.35 12466.07 1408.38 0.77 
1 208.57 166000.00 1002.61 1020.26 1018.75 1023.02 0.003991 13.33 12454.02 1338.18 0.77 

1 208.48 166000.00 998.70 1019.72 1016.90 1020.98 0.002203 9.01 18421.86 2180.58 0.55 
1 208.48 166000.00 998.70 1019.76 1016.90 1021 .01 0.002170 8.97 18507.17 2180.73 0.54 

1 208.39 166000.00 998.71 1018.82 1015.82 1020.02 0.002140 8.79 18883.13 2250.69 0.53 
1 208.39 166000.00 998.71 1018.88 1015.82 1020.06 0.002091 8.73 19020.83 2250.88 0.53 

1 208.29 166000.00 1002.85 1017.69 1014.81 1018.90 0.002223 8.84 18779.47 2317.98 0.55 

1 208.29 166000.00 1002.85 1017.80 1014.81 1018.98 0.002120 8.71 19049.38 2318.35 0.53 

1 208.19 166000.00 1001 .01 1016.79 1013.53 1017.78 0.001820 7.99 20772.68 2550.99 0.49 

• 1 208.19 166000.00 1001 .01 1016.97 1013.53 1017.92 0.001707 7.82 21233.04 2569.65 0.48 

1 208.10 166000.00 999.34 1015.84 1012.70 1016.86 0.001771 8.40 21145.93 2881.27 0.50 
1 208.10 166000.00 999.34 1016.14 1012.70 1017.08 0.001567 8.07 21985.19 2828.04 0.47 



HEC RAS Plan· PrePrj River. 1 Reach· 1 (Continued) • Reach River Sta Q Total MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cis) (ft) (ft) (ft) (ft) (fVft) (fVs) (sq ft) (ft) 

1 207.99 166000.00 996.98 1014.47 1012.00 1015.86 0.002225 9.93 18376.68 2515.31 0.56 
1 207.99 166000.00 996.98 1014.96 1011 .99 1016.21 0.001889 9.43 19328.08 2625.07 0.52 

1 207.90 166000.00 991.51 1013.80 1010.85 1014.78 0.001713 8.45 21572.66 2938.81 0.49 
1 207.90 166000.00 991.51 1014.50 1010.85 1015.31 0.001299 7.72 23686.78 3027.09 0.43 

1 207.80 166000.00 992.47 1012.20 1009.50 1013.72 0.001994 10.68 18131.66 2391.44 0.55 
1 207.80 166000.00 992.47 1012.87 1009.36 1014.40 0.001834 10.58 17851.93 2093.48 0.53 

1 207.71 166000.00 992.51 1010.84 1008.26 1012.64 0.002165 11.51 16812.95 2121.42 0.58 
1 207.71 166000.00 992.51 1011.34 1008.53 1013.35 0.002198 11.88 15793.05 1893.18 0.60 

1 207.62 166000.00 990. 12 1010.06 1007.03 101 1.65 0.001612 11.09 17790.25 1909.13 0.51 

1 207.62 166000.00 990.12 1010.12 1007.20 1012.29 0.002044 12.52 15011.23 1444.32 0.58 

1 207.49 166000.00 984.35 1009.45 1005.21 1010.81 0.001643 9.35 17760.41 2016.46 0.49 

1 207.49 166000.00 984.35 1009.97 1005.21 101 1.21 0.001415 8.93 18589.01 1661.94 0.46 

1 207.485 Bridge 

1 207.48 166000.00 984 .35 1008.36 1005.21 1010.03 0.002306 10.36 16016.13 1589.66 0.58 

1 207.48 166000.00 984.35 1009.13 1005.21 1010.57 0.001814 9.63 17236.84 1595.08 0.52 

1 207.43 166000.00 983.56 1007.83 1004.49 1009.49 0.002236 10.32 16148.90 1660.26 0.57 

1 207.43 166000.00 983.56 1008.74 1004.49 1010.13 0.001701 9.49 17493.35 1569.10 0.50 

1 207.34 166000.00 983.49 1007.54 1000.99 1008.60 0.000956 8.30 20174.96 1583.79 0.39 

1 207.34 166000.00 983.49 1008.48 1000.97 1009.43 0.000791 7.85 21 155.80 1422.33 0.36 

1 207.27 166000.00 982.68 1007.12 997.48 1008.19 0.000668 8.37 20628.88 1449.48 0.34 

1 207.27 166000.00 982.68 1008.07 997.48 1009.08 0.000587 8.07 20566.80 1047.92 0.32 

1 207.16 166000.00 969.66 1007.50 986.51 1007.86 0.000127 4.91 37551.92 2625.39 0.16 

• 1 207.16 166000.00 969.66 1008.40 986.51 1008.78 0.000126 4.98 33336.06 1107.07 0.16 

1 207.07 166000.00 992.80 1004.30 1004.30 1007.37 0.005272 15.04 12709.44 2121.27 0.86 

1 207.07 166000.00 992.80 1004.74 1004.74 1008.25 0.005422 15.68 11728.65 1710.74 0.88 

1 206.97 166000.00 981.70 1003.73 995.22 1004.80 0.000773 8.53 21352.60 2153.01 0.36 

1 206.97 166000.00 981.70 1004.63 995.22 1005.77 0.000760 8.62 19950.52 1567.64 0.36 

1 206.88 166000.00 981.80 1003.59 993.27 1004.41 0.000528 7.55 24354.50 2551.40 0.31 

1 206.88 166000.00 981 .80 1004.48 993.27 1005.39 0.000533 7.71 22622.29 1800.86 0.31 

1 206.79 166000.00 981.80 1003.43 992.85 1004.13 0.000488 6.93 26343.78 3026.51 0.29 

1 206.79 166000.00 981.80 1004.34 992.85 1005.10 0.000478 7.08 24760.10 1934.31 0.29 

1 206.7 166000.00 981 .80 1003.32 994.04 1003.85 0.000441 6.03 29831.77 3518.68 0.27 

1 206.7 166000.00 981.80 1004.25 994.04 1004.82 0.000429 6.14 27986.52 2093.13 0.27 

1 206.6 166000.00 981 .80 1002.90 996.86 1003.561 0.000710 6.91 26877.21 3305.80 0.33 

1 206.6 166000.00 981.80 1003.79 996.68 1004.54 1 0.000695 7.14 24927 .56 2185.35 0.33 

I 
1 206.51 166000.00 981 .80 1002.02 998.52 1003.04 0.001348 8.99 22111.25 4076.37 0.45 

1 206.51 166000.00 981 .80 1002.84 999.19 1004.02 0.001341 9.36 20116.29 2060.75 0.46 

1 206.41 166000.00 982.50 1001.41 997.88 1002.32 0.001436 8.71 23370.94 3862.05 0.46 

1 206.41 166000.00 982.50 1002.21 998.36 1003.30 0.001435 9.12 20569.79 2190.50 0.47 

1 206.32 166000.00 982.80 1000.76 997.04 1001.56 0.001495 8.05 24553.57 3961.10 0.46 

1 206.32 166000.00 982.80 1001 .56 997.90 1002.55 0.001498 8.50 21191.37 2377.93 0.47 

1 206.22 166000.00 983.00 999.83 996.54 1000.70 0.001855 8.54 24922.30 3819.75 0.52 

1 206.22 166000.00 983.00 1000.69 996.71 1001 .72 0.001734 8.70 21236.13 2441.77 0.51 

1 206.13 166000.00 984.60 998.84 999.71 0.002097 8.44 24241.50 3610.69 0.52 

1 206.13 166000.00 984.60 999.43 1000.66 0.002539 9.44 19323.79 2386.31 0.57 

1 206.03 166000.00 984.50 997.19 995.40 998.47 0.002920 10.04 20468.71 3627.33 0.61 

• 1 206.03 166000.00 984.50 997.37 995.41 999.15 0.003548 11.22 16111.43 2131.13 0.67 

1 205.94 166000.00 981.00 996.28 992.36 997.17 1 0.001782 8.09 23804.66 3972.87 0.48 
1 205.94 166000.00 981.00 996.85 992.30 997.71 1 0.001519 7.77 22932.78 2567.00 0.45 



HEC-RAS Plan· PreP~ River· 1 Reach· 1 (Continued) • Reach River Sta Q Total MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cis) (ft) (ft) (ft) (ft) (ft/ft) (ftls) (sq ft) (ft) 

1 205.84 166000.00 979.50 995.78 991 .10 996.43 0.001006 6.80 27802.52 3933.88 0.38 
1 205.84 166000.00 979.50 996.39 991 .10 997.06 0.000928 6.78 25657.05 2435.70 0.36 

1 205.75 166000.00 973.90 995.10 989.59 995.78 0.001766 6.71 25677.68 3323.85 0.37 

1 205.75 166000.00 973.90 995.83 989.59 996.48 0.001497 6.46 25689.44 2402.30 0.35 

1 205.62 166000.00 976.00 994.55 988.70 995.07 0.000680 5.99 30115.70 4036.31 0.31 

1 205.62 166000.00 976.00 995.25 988.65 995.85 0.000671 6.18 26878.39 2234.10 0.31 

1 205.52 166000.00 975.90 994.29 987.07 994.75 0.000496 5.67 33142.23 4244.89 0.28 

1 205.52 166000.00 975.90 994.95 987.28 995.53 0.000543 6.12 27121 .18 2019.90 0.29 

1 205.43 166000.00 976.10 994.00 986.93 994.50 0.000544 6.04 31497.11 3841 .68 0.29 

1 205.43 166000.00 976.10 994.53 986.96 995.24 0.000647 6.76 24572.45 1842.37 0.33 

1 205.4 164000.00 975.50 993.99 984.67 994.40 0.000362 5.41 35918.39 4097.71 0.24 

1 205.4 164000.00 975.50 994.56 984.67 995.10 0.000413 5.90 27793.38 1747.80 0.26 

1 205.34 164000.00 975.57 993.64 986.68 994.20 0.001005 6.45 29523.69 7348.85 0.30 
1 205.34 164000.00 975.57 993.98 986.65 994.85 0.001336 7.53 22084.53 1562.96 0.35 

1 205.25 164000.00 973.40 993.26 985.26 993.82 0.000623 6.64 30541.15 4512.59 0.28 

1 205.25 164000.00 973.40 993.49 985.16 994.34 0.000817 7.64 22668.13 1482.30 0.32 

1 205.15 164000.00 973.10 991 .76 987.66 993.21 0.002039 10.40 19449.29 3049.28 0.49 

1 205.15 164000.00 973.10 992.25 987.65 993.69 0.001819 10.06 17454.60 1445.00 0.47 

1 205.06 164000.00 970.50 990.85 984.95 992.22 0.001875 9.62 18539.88 2210.68 0.47 

1 205.06 164000.00 970.50 991.36 984.95 992.79 0.001795 9.65 17328.48 1435.30 0.46 

1 204.97 164000.00 973.30 990.56 984.97 991.30 0.001134 7.35 24819.05 3736.09 0.36 

1 204.97 164000.00 973.30 990.76 985.05 991.87 0.001485 8.49 19457.05 1516.30 0.42 

• 1 204.87 164000.00 968.10 990. 19 982.94 990.80 0.000767 6.60 27860.69 3635.74 0.31 

1 204.87 164000.00 968.10 990.37 982.85 991.20 0.000942 7.37 22409.55 1542.20 0.34 

1 204.78 164000.00 967.60 990.01 980.93 990.45 0.000477 5.68 31874.88 4837.51 0.25 

1 204.78 164000.00 967.60 990.13 980.78 990.77 0.000611 6.47 25928.85 1620.43 0.28 

1 204.68 164000.00 971.40 989.36 982.91 990.10 0.000903 7.28 24862.56 3375.81 0.33 

1 204.68 164000.00 971.40 989.32 982.81 990.31 0.001151 8.21 21000.50 1586.28 0.38 

1 204.61 164000.00 972.60 988.59 983.53 989.64 0.001360 8.79 20900.84 7282.60 0.41 

1 204.61 164000.00 972.60 988.62 983.47 989.78 0.001462 9.12 19542.28 1602.90 0.42 

1 204.53 164000.00 972.70 987.68 982.99 988.93 0.001814 9.22 18844.19 4061.16 0.46 

1 204.53 164000.00 972.70 987.68 982.94 989.03 0.001919 9.48 18005.97 1610.90 0.47 

1 204.42 164000.00 971.40 986.40 982.76 987.76 0.002432 9.40 17715.45 2778.70 0.51 
1 204.42 164000.00 971.40 986.38 982.73 987.81 0.002531 9.57 17129.48 1653.57 0.52 

1 204.34 164000.00 969.30 985.28 981.45 986.65 0.002470 9.39 17462.96 2452.20 0.52 

1 204.34 164000.00 969.30 985.29 981.45 986.66 0.002469 9.38 17480.30 1701 .99 0.52 

1 204.25 164000.00 969.22 980.90 980.90 984.46 0.007742 15.13 10836.44 1993.93 1.00 

1 204.25 164000.00 969.22 980.89 980.89 984.46 0.007809 15.17 10810.89 1516.99 1.00 

1 204.15 164000.00 966.00 981 .17 975.82 982.09 0.001058 7.72 21240.76 2149.48 0.40 
1 204.15 164000.00 966.00 981 .18 975.82 982.11 0.001059 7.71 21274.63 1831.89 0.40 

1 204.05 164000.00 965.00 980.27 976.80 981.39 0.001759 8.49 19320.37 2116.76 0.50 

1 204.05 164000.00 965.00 980.29 976.80 981.41 0.001 744 8.47 19370.37 2116.76 0.49 

1 203.96 164000.00 964 .10 977.71 976.71 979.86 0.005220 11.77 13938.65 2225.53 0.80 

1 203.96 164000.00 964.10 977.98 976.71 979.97 0.004601 11.33 14478.25 2050.76 0.75 

1 203.86 164000.00 962.30 977.81 971.84 978.53 0.000902 6.82 24032.73 2201.58 0.36 

1 203.86 164000.00 962.30 978.06 971 .84 978.75 0.000838 6.67 24588.83 2191.78 0.35 

• 1 203.77 164000.00 963.30 977.43 971.58 978.06 0.000873 6.37 25746.39 2518.56 0.35 

1 203.77 164000.00 963.30 977.72 971.58 978.32 0.000799 6.19 26473.99 2511.27 0.34 

1 203.67 164000.00 962.30 976.93 971.58 977.61 0.000940 6.66 25646.21 3648.91 0.37 



HEC-RAS Plan· PrePrj River· 1 Reach · 1 (Continued) • Reach River Sta Q Total MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (fUft) (fUs) (sq ft) (ft) 

1 203.67 164000.00 962.30 977.23 971.58 977.89 0.000885 6.58 25407.91 2567.43 0.36 

1 203.58 164000.00 962.10 976.47 971.52 977.14 0.000945 6.64 25340.30 4630.96 0.37 

1 203.58 164000.00 962.10 976.81 971.52 977.46 0.000858 6.46 25597.65 2676.39 0.36 

1 203.48 164000.00 962.20 975.92 972.02 976.58 0.001248 6.66 25618.08 4863.77 0.41 

1 203.48 164000.00 962.20 976.25 971.97 976.94 0.001196 6.68 24567.80 2911 .71 0.40 

1 203.39 164000.00 959.90 975.23 971.15 975.93 0.001331 6.81 24862.43 4207.76 0.42 

1 203.39 164000.00 959.90 975.62 971.10 976.32 0.001254 6.69 24520.14 2930.05 0.41 

1 203.29 164000.00 960.70 974.46 970.77 975.20 0.001572 6.98 24302.16 4967.77 0.45 

1 203.29 164000.00 960.70 974.88 970.71 975.63 0.001478 6.94 23633.34 3009.26 0.44 

1 203.19 164000.00 956.70 973.59 970.04 974.28 0.001787 6.81 25046.62 3491.38 0.42 

1 203.19 164000.00 956.70 973.95 970.04 974.74 0.001849 7.13 23041.46 2689.14 0.43 

1 203.09 164000.00 958.70 972.42 969.19 973.25 0.002112 7.51 23337.60 3213.89 0.46 

1 203.09 164000.00 958.70 972.75 968.97 973.69 0.002162 7.79 21163.56 2475.85 0.46 

1 202.99 164000.00 959.20 971.50 967.56 972.24 0.001726 7.08 24615.47 3260.60 0.42 

1 202.99 164000.00 959.20 971.87 967.53 972.66 0.001673 7.15 22949.27 2457.50 0.41 

1 202.9 164000.00 956.50 970.92 966.33 971.52 0.001285 6.37 27288.47 3419.52 0.36 

1 202.9 164000.00 956.50 971.28 966.26 971.95 0.001315 6.59 24881.66 2511.71 0.37 

1 202.8 164000.00 956.40 970.32 965.61 970.84 0.001157 5.94 29050.37 3577.40 0.34 

1 202.8 164000.00 956.40 970.64 965.52 971.25 0.001223 6.25 26258.33 2620.78 0.35 

1 202.69 164000.00 953.70 969.50 965.26 970.12 0.001 416 6.45 27011.89 3716.99 0.37 

1 202.69 164000.00 953.70 969.79 965.27 970.49 0.001483 6.73 24379.59 2553.41 0.38 

1 202.59 164000.00 953.70 968.55 964.73 969.23 0.001710 6.76 25201 .38 3795.64 0.40 

1 202.59 164000.00 953.70 968.77 964.70 969.56 0.001832 7.10 23099.83 2606.65 0.42 

• 1 202.48 164000.00 952.50 967.66 963.72 968.30 0.001617 6.64 26503.22 3830.22 0.40 

1 202.48 164000.00 952.50 967.77 963.79 968.54 0.001789 7.04 23415.23 2826.14 0.42 

1 202.37 164000.00 954.60 966.79 962.77 967.38 0.001487 6.30 27725.82 4026.46 0.39 

1 202.37 164000.00 954.60 966.82 963.06 967.52 0.001673 6.70 24843.07 3165.40 0.41 

1 202.29 164000.00 955.50 966.51 961.30 966.88 0.000809 4.90 34227.32 4327.50 0.29 

1 202.29 164000.00 955.50 966.59 961 .30 966.97 0.000812 4.93 33283.39 3605.60 0.29 

1 202.18 164000.00 950.00 965.70 961.75 966.23 0.001545 5.88 28639.20 4356.13 0.38 

1 202.18 164000.00 950.00 965.77 961.75 966.31 0.001559 5.94 27619.54 3692.06 0.38 

1 202.09 164000.00 950.00 964.09 961 .98 965.01 0.003848 7.74 21594.75 4052.05 0.57 

1 202.09 164000.00 950.00 964.16 961.95 965.09 0.003803 7.75 21 163.39 3682.20 0.57 

1 201.99 164000.00 948.70 963.29 958.65 963.87 0.001252 6.13 27234.15 5331.46 0.38 

1 201.99 164000.00 948.70 963.38 958.65 963.96 0.001241 6.12 26811 .01 3219.77 0.37 

1 201.9 164000.00 947.20 962.94 957.27 963.35 0.000785 5.15 31873.70 5241.54 0.31 

1 201.9 164000.00 947.20 963.05 957.27 963.45 0.000756 5.08 32264.29 3830.97 0.31 

1 201.81 164000.00 946.00 962.64 955.84 962.99 0.000619 4.79 34251.95 5916.44 0.28 

1 201.81 164000.00 946.00 962.75 955.84 963.10 0.000597 4.73 34684.20 3650.46 0.27 

1 201.71 164000.00 946.00 961 .87 958.21 962.46 0.001826 6.22 26658.13 8308.19 0.40 

1 201.71 164000.00 946.00 961.98 958.21 962.58 0.001807 6.24 26277.29 3415.69 0.40 

1 201.62 164000.00 945.60 961.15 956.72 961.66 0.001385 5.78 28773.37 7614.80 0.35 

1 201.62 164000.00 945.60 961 .28 956.72 961.80 0.001343 5.74 28552.62 3241.81 0.34 

1 201.52 164000.00 940.90 960.41 955.39 960.87 0.001854 5.50 30263.04 8984.51 0.33 

1 201.52 164000.00 940.90 960.53 955.39 961.02 0.001898 5.61 29242.62 3382.85 0.34 

1 201.43 164000.00 941.30 959.46 954.87 960.01 0.001619 5.99 27971.80 6526.99 0.37 

1 201.43 164000.00 941.30 959.60 954.87 960.15 0.001604 6.00 27334.01 3288.24 0.37 

• 1 201.33 164000.00 943.00 958.44 954.88 959.06 0.002024 6.40 26135.11 5745.25 0.41 

1 201.33 164000.00 943.00 958.60 954.88 959.23 0.001959 6.36 25785.53 3307.45 0.40 



HEC-RAS Plan· PrePrj River 1 Reach· 1 (Continued) • Reach River Sla QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cis) (ft) (ft) (ft) (ft) (fUft} (fUs) (sq ft) (ft) 

1 201.24 164000.00 943.00 957.46 953.61 958.06 0.001852 6.23 26885.10 6935.04 0.40 

1 201.24 164000.00 943.00 957.66 953.61 958.26 0.001790 6.21 26420.07 3500.08 0.40 

1 201.14 164000.00 940.40 956.91 952.08 957.32 0.001090 5.20 32069.34 8631.33 0.31 

1 201. 14 164000.00 940.40 957.15 952.08 957.55 0.001017 5.10 32150.13 3680.58 0.30 

1 201.05 164000.00 941.50 956.49 950.99 956.80 0.000974 4.50 37110.44 9249.94 0.26 

1 201.05 164000.00 941.50 956.74 950.99 957.06 0.000928 4.48 36618.90 3898.52 0.26 

1 200.95 164000.00 939.80 956.09 949.86 956.38 0.000668 4.33 39057.14 10045.22 0.25 

1 200.95 164000.00 939.80 956.38 949.86 956.66 0.000629 4.27 38407.73 4001.09 0.24 

1 200.86 164000.00 938.50 955.63 949.69 955.94 0.001346 4.48 37607.63 11080.59 0.27 

1 200.86 164000.00 938.50 955.94 949.69 956.24 0.001276 4.46 36762.91 4032.00 0.26 

1 200.77 164000.00 936.90 955.02 949.21 955.35 0.000950 4.62 36640.73 11449.90 0.28 

1 200.77 164000.00 936.90 955.38 949.21 955.70 0.000875 4.52 36283.86 4122.20 0.27 

1 200.67 164000.00 939.80 954.42 948.98 954.80 0.001288 4.96 33784.71 10368.24 0.30 

1 200.67 164000.00 939.80 954.84 948.98 955.20 0.001158 4.82 34281 .14 4009.30 0.28 

1 200.58 164000.00 937.60 953.76 948.29 954.14 0.001313 5.04 33541 .77 10091.02 0.30 

1 200.58 164000.00 937.60 954.23 948.29 954.60 0.00 11 87 4.91 33793.59 3940.00 0.28 

1 200.49 164000.00 936.90 953.28 946.97 953.59 0.000940 4.59 37370.44 10978.11 0.26 

1 200.49 164000.00 936.90 953.77 946.97 954.10 0.000893 4.59 36178.07 3791.00 0.25 

1 200.39 164000.00 937.00 952.89 946.26 953.17 0.000739 4.35 39814.10 11315.74 0.24 

1 200.39 164000.00 937.00 953.40 946.26 953.70 0.000702 4.37 38317.51 3741.00 0.23 

1 200.3 179750.00 937.70 952.12 947.18 952.61 0.001603 5.79 36487.07 9118.91 0.34 

1 200.3 179750.00 937.70 952.73 947.17 953.18 0.001382 5.57 36217.73 3683.53 0.31 

1 200.2 179750.00 937.00 951.10 946.78 951.67 0.002027 6.37 35619.57 11857.73 0.37 

• 1 200.2 179750.00 937.00 951.83 946.77 952.38 0.001732 6.15 34725.75 3629.00 0.35 

1 200.1 179750.00 934.50 950.19 945.22 950.66 0.001730 5.74 37659.50 11254.10 0.32 

1 200.1 179750.00 934.50 951 .11 945.22 951.53 0.001392 5.36 38392.25 3770.00 0.29 

1 200 179750.00 933.40 949.74 944.16 950.01 0.000864 4.29 44537.34 11193.60 0.24 

1 200 179750.00 933.40 950.70 944.16 950.98 0.000792 4.23 42550.11 4100.00 0.23 

1 199.91 179750.00 932.10 949.39 943.36 949.60 0.000668 3.83 50254.95 10846.61 0.22 

1 199.91 179750.00 932.10 950.39 943.36 950.61 0.000573 3.75 48102.12 4530.00 0.20 

1 199.82 179750.00 931.20 948.90 943.28 949.09 0.002007 3.30 51778.97 10752.57 0.19 

1 199.82 179750.00 931.20 949.90 943.25 950.14 0.002185 3.68 47698.04 4780.00 0.20 

• 
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******************** ******************************************* *********** ****** 

PROJECT DATA 
Project: Title: Pre - Project: 
ProJect File : Pre - Project.prj 
Run Date a nd Time: 9/ 25/2013 10 :15 :40 AM 

Project in English units 

Pro)ect De scription: 
Clty of Phoenix ARS (AZTEC proJeCt NO AZE1005) 
salt River Effective model -
Received from FEMA for LOMR case no. 08-09-1412P 
salt River Effective model -
Re ceived from FEMA for LOMR case no . 
08 - 09 - 1294P 

us ed the model obtained from LOMR 08 - 09- 1412P which modified 
sections 209. 33 to 209 . 98 based on Transys tems mapping and grading p 1 ans and 
Modifi ed c ros s section 208. 57, 208.67, 208.75 & 208.85 based on LOMR 
08 - 09 - 1294P to create the Duplicate Effective 
Mode l 

Pre - Project Model created from new ma pping for the area between FEMA 
section Q and FEMA section x . New mapping done by Kenney Ae ria 1 Mapping on 
september 24, 2010, 1"=40' mapping with a 1' contour . 
Revised cross Sections 
207 . 27 to 209. 98 with new mapping 

S. Smedley 12 / 09/ 10 

**** *************************************** ******** ** ******** **** *** ***** ******* 

PLAN DATA 

Plan Title: Reach 3 - Pre-project 
Plan Fi 1 e R: \ Phoeni x\ Proj ects\ AZE1005 - ARS_ProgramManagement\ Techni ca 1 \orai nage\HEC-RAS\ Pre - Proj ect Mode 1 \ Pre - Project. pOl 

Geometry Title: Sal t River Reach 3 - Pre - Project 
Geometry File : R: \ Phoeni x\ Proj ects \ AZE1005-ARS_ProgramManagement\ Techni ca 1 \ Drai nage\ HEC- RAS\ Pre - Project Mode 1 \ Pre - Proj ect . g02 

Fl OW Title 
Flow File 

Reach 3 - Fl oodway 
R: \ Phoeni x\ Projects\ AZE1005-ARS_P r og ramManagement\ Technical \ orai nage\ HEC- RAS\ Pre-Project Mode 1 \Pre - Proj ect . fOl 

Plan summa ry rnformati on: 
Number of: Cross Sections 

culverts 
Bridges 

160 
0 
6 

Multiple openings 
rnline Structures 
Latera 1 Structures 

Comput:at:ional Informat:ion 
wat:er surface calculat:ion t:olerance 0.01 

0.01 
20 
0.3 
0.001 

~~~{~~~ l n~~~~~ ~~ l ~~~ ;~~i~n;o 1 erance 
Maximum difference t:olerance 
Flow tolerance factor 

Comput:at.i on Opt.i ons 
Cri ti ca 1 depth computed only where necessary 
Conveyance Calculation Method: At breaks 1n n values only 
Friction Sl ope Method: Avera9e Conveyance 
computational Fl ow Regime: s ubcnt:ical Flow 

Encroachment. Data 
Equa l conveyance 
Left offset 
Right offset 

River = 
RS 
214.14 
214.04 
213.95 
213.85 
213.75 
213. 74 
213.66 
213.57 
213 . 47 
213. 38 
213. 33 
213. 26 
213. 25 
213.21 
213 . 11 

1 
Profile 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 

True 
0 
0 

Reach = 1 
Method valuel value2 

119654.9720381.83 
119637.8820371.77 
119586. 54203 31 . 73 
119618. 3320320 . 92 
1 1964120297 . 35 
119641. 87 20296.6 
119687 .5720253 . 56 
1 19484.520336 . 66 
1 19243 . 320266 . 42 
1 19346.120447.85 
1 19328 . 920514.52 
119497 .1820378.39 
119497 .5 52 03 77 . 79 
1 19490.3 20418.5 
119616. 8820544. 67 

0 
0 
0 
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Pre-Project 
213-03 PF#2 1 1967220591.83 
212.93 PF#2 119690.7620489.75 
212.84 PF#2 1 19711.520347.25 
212.74 PF#2 119690.61 20367.2 
212.68 PF#2 119501.07 20130.1 
212.67 PF#2 119502. 3320128.84 
212.56 PF#2 119731.0520252.14 
212.46 PF#2 119743. 34 20301 
212.37 PF#2 119744.0620320.69 
212.27 PF#2 119715.2520330.35 
212 . 18 PF#2 119706.8520334.57 
212 . 08 PF#2 119681.09 20270.9 
211 . 99 PF#2 119699. 7720249 . 64 
211.89 PF#2 119685.7520250 . 74 
211.79 PF#2 119649. 87 20217. 7 
211.71 PF#2 119628 . 432019 7 . 84 
211 .64 PF#2 1 19657.7 20219.8 
211. 54 PF#2 119603.6520129 . 64 
211.51 PF#2 119615.1920137 . 39 
211 . 41 PF#2 1 19638.120206 . 06 
211.31 PF#2 119531 . 2120356 . 09 
211.21 PF#2 119528 . 7520521.25 
211.12 PF#2 119498 . 47 20610 
211.02 PF#2 119487 . 12 21150 
210.93 PF#2 119479.13 21575 
210.83 PF#2 119450 . 42 21700 
210.74 PF#2 119426.13 21800 
210.64 PF#2 1 19388.6 21800 
210.55 PF#2 119322.17 21110 
210. 46 PF#2 1 19377 21284 
210.36 PF#2 119375.1721291.16 
210.26 PF#2 119377.08 21 331.8 
210.17 PF#2 1 19354.621334.72 
210.07 PF#2 1 19210 21225 
209.98 PF#2 119316. 53212 56.06 
209.88 PF#2 119516. 3921299.85 
209.79 PF#2 119444.0721299. 89 
209.69 PF#2 119492.4321293.09 
209.60 PF#2 11945 7. 3121064-4 7 
209. 54 PF#2 119471. 7520594. 2 5 
209.53 PF#2 119471. 7520594. 2 5 
209.42 PF#2 119318.5620610.47 
209. 33 PF#2 119086.1920715. 31 
209.24 PF#2 119001. 6620907. 53 
209.14 PF#2 119124.9221140.18 
209.04 PF#2 119124.0321356 . 72 
208.95 PF#2 119173 .8520972 . 83 
208.85 PF#2 119206.0221155 . 77 
208.75 PF#2 119212.9820952.96 
208.67 PF#2 119317 . 6920938.72 
208.57 PF#2 119382.5620731. 12 
208.48 PF#2 118501. 9220691.24 
208. 39 PF#2 118468.9520724.42 
208.29 PF#2 118561.8220909 . 13 
208.19 PF#2 118679 . 18 21343.2 
208.10 PF#2 118822.3721737 . 69 
207.99 PF#2 119184-3621863 . 07 
207.90 PF#2 119103 . 9222135.26 
207.80 PF#2 119658.1621871 . 22 
207.71 PF#2 119527.6521424 . 84 
207-62 PF#2 119577.9221105.73 
207.49 PF#2 119387 . 2821132 . 01 
207.48 PF#2 119387.2821132 . 01 
207.43 PF#2 119363.8620968. 54 
207. 34 PF#2 119328. 8820778 . 22 
207.27 PF#2 119441. 5520490. 77 
207.16 PF#2 119371.4620479 . 77 
207.07 PF#2 118857.5720748 . 18 
206.97 PF#2 1 18850 20800 
206.88 PF#2 118838. 93 20800 
206. 79 PF#2 118806.0120895 .15 
206.7 PF#2 118784. 84 21138. 8 
206.6 PF#2 118675.5821066.25 
206 .51 PF#2 118561. 35 20622.1 
206.41 PF#2 118494.7120685-21 
206. 32 PF#2 118476. 9420854. 87 
206.22 PF#2 1 1843 520977.29 
206 . 13 PF#2 1 1837020914.89 
206 . 03 PF#2 1 18320 20772.6 
205 . 94 PF#2 1 18200 20767 
205 . 84 PF#2 1 18100 20535.7 
205 . 75 PF#2 1 18048 20450.3 
205 . 62 PF#2 1 18216 20450.1 
205.52 PF#2 1 18591.6 20611.5 
205. 43 PF#2 1 18917.5 20770.4 
205. 4 PF#2 1 19020 20767.8 
205.34 PF#2 1 1918020742 .96 
205.25 PF#2 1 19300 20782.3 
205.15 PF#2 1 19385 20830 
205.06 PF#2 1 19470 20905 . 3 
204.97 PF#2 1 19445 20961. 3 
204.87 PF#2 1 19410 20952.2 
204.78 PF#2 1 1921020830 . 43 
204.68 PF#2 1 1896020546 . 37 
204.61 PF#2 1 18880 20482. 9 
204.53 PF#2 1 18885 20495.9 
204.42 PF#2 1 19025.420679.03 
204. 34 PF#2 1 1910020814. 38 
204 . 25 PF#2 1 1930020817.18 
204 . 15 PF#2 1 1920021031. 89 
204. OS PF#2 118963. 7821080. 54 
203 . 96 PF#2 1187 36.54 20787.3 
203.86 PF#2 118542 . 4920734.27 
203.77 PF#2 118232.4120743.68 
203.67 PF#2 1 1813020697.43 
203.58 PF#2 1 1802520701. 39 
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Pre-Project 
203.48 PF#2 1 17932.620844 . 31 
203 . 39 PF#2 1 17970.821036 . 47 
203.29 PF#2 1 18065.621074.86 
203. 19 PF#2 1 18262.120951.24 
203.09 PF#2 1 1843020905. 85 
202.99 PF#2 1 18469.4 20926.9 
202.9 PF#2 1 18455.620967. 31 
202.8 PF#2 1 18390.821011. 58 
202.69 PF#2 1 18377 . 821080.23 
202. 59 PF#2 1 18416 . 7 21190. 4 
202.48 PF#2 1 18360 21302. 7 
202. 37 PF#2 1 1827021577.77 
202.29 PF#2 1 18197. 4 21803 
202. 18 PF#2 1 18139. 721936 . 54 
202.09 PF#2 1 18212.921936 . 96 
201.99 PF#2 1 18235.121861.56 
201.9 PF#2 117992.63 21823.6 
201.81 PF#2 117952.4821801.08 
201.71 PF#2 118112.81 21528. 5 
201.62 PF#2 118235.69 21477. 5 
201. 52 PF#2 118008. 55 21391.4 
201.43 PF#2 118053 . 86 21342.1 
201. 33 PF#2 118074.35 21381 . 8 
201.24 PF#2 118069.92 21570 
201. 14 PF#2 118040.42 21721 
201.05 PF#2 117950.48 21849 
200.95 PF#2 117952.91 21954 
200.86 PF#2 1 18000 22032 
200.77 PF#2 1 17828.8 21951 
200 .67 PF#2 1 17640 21649. 3 
200.58 PF#2 1 17510 21450 
200.49 PF#2 1 17380 21171 
200 . 39 PF#2 1 17300 21041 
200.3 PF#Z 1 17205 20896 
200 . 2 PF#2 1 17115 20744 
200 . 1 PF#Z 1 17030 20800 
200 PF#2 1 16950 21050 
199.91 PF#2 1 16800 21330 
199.82 PF#2 1 16870 21650 

* * * * * * * * * * * * * * * * * * * * * * *-:: * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * 

FLOW DATA 

Flow Title: Reach 3 - Floodway 
Flow Fi 1 e : R: \Phoeni x\Proj ects\AZE1005-ARS_ProgramManagement\ Techni ca 1 \Drai nage\HEC-RAS\Pre-Proj ect Mode 1 \Pre-P roject. f01 

Flow Data (cfs) 
***************************************************************************** 

River Reach RS PF#1 PF#Z 
1 1 214 . 14 169000 169000 
1 1 213.21 166000 166000 * 
1 1 205. 4 164000 164000 * 

* 1 1 200.3 179750 179750 * 
* * * ** * * *** *********** * *** *** *** * * * ****** * **** ** * ******** * * * ** * * ************** 

Boundary Conditions 
******************************************************************************************************** 
* River Reach Profile Upstream Downstream 
******************************************************************************************************** 
* 1 
* 1 

1 
1 

PF#1 
PF#2 

Normal S = 0.001 
Normal S = 0.001 

Known ws = 948 . 9 * 
Known ws = 949 . 9 * 

******************************************************************************************************** 

******************************************************************************** 

GEOMETRY DATA 

Geometry Titl e: Salt. River Reach 3 - Pre-Project. 
Geometry Fi 1 e R: \ Phoen i x\Proj ects\AZE1005-ARS_ProgramManagement\ Techni ca 1 \ Drai nage\ HEC -RAS\Pre-Proj ect Mode 1 \P re-Project . g02 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 214.14 

RS: 214.14 

Station El evation Data num= 96 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

******************************************************************************** 
18555.4 1082.6 18577. 7 1082 . 5 18586.5 1082. 5 18650.6 1082 18678. 8 1082.1 
18707.4 1081.7 18729.5 1082 18771.6 1082.1 18793. 7 1081.8 18836 1080.9 
18859.7 1080. 3 18935 . 6 1078.9 19050.6 1077.2 19056 . 7 1077. 2 19059.9 1077.1 
19062.9 1076.9 19063. 3 1077 19067.8 1077.1 19071.9 1077.1 19078.2 1077.1 
19188.3 1078.1 19249.7 1079 . 4 19290.2 1080.1 19298.1 1080.2 19313.1 1080.4 
19327 . 5 1080.7 19 358.6 1080.6 19391.6 1080. 5 19412 . 8 1080.3 19520.8 1077.9 
19554 . 8 1077.5 19580.2 1077.3 19610.8 1076 . 5 19651.9 1076.7 19697 . 7 1058.7 
19715.9 1051.7 19732.8 1050.2 19750.7 1048.7 20032 . 7 1049 20292 . 3 1049.2 
20350.9 1065.9 20388.3 1077. 5 20405. 5 1075.6 20406 1075.6 20439.7 1075.6 
20637.3 1075. 5 20899. 6 1075.4 20920 . 6 1075.5 20941.8 1075.4 20947.4 1075. 5 

20962 1075. 5 20980 1075.4 20989 . 9 1075.4 21074.1 1075.4 21119.6 1075.7 
21168.7 1076.8 21222 1076 . 6 21326 . 8 1076. 2 21327.4 1076. 2 21342.2 1075 
21390.6 1075 21428.8 1075 21455 . 3 1075. 3 21502.1 1076. 4 21502.4 1076 .2 
21505.4 1076.4 21551.9 1077. 5 21591. 8 1077. 6 21726. 3 1078 . 4 21759.2 1078 . 5 
21766.3 1078. 3 21792.4 1078.4 21884.6 1078.9 22013 1079 . 1 22034.3 1079. 5 
22101.6 1079.7 22156.1 1080.1 22201.4 1080 22204. 6 1079.9 22217.3 1080 . 5 

22235 1081.3 22238.1 1081. 3 22264. 5 1081 22267. 7 1080.9 22269.4 1080.7 
22269.9 1080 . 6 22272.4 1080 . 4 22280.3 1079.8 22341.9 1080.2 22431 1080.6 
22501. 3 1081.2 22591.2 1081. 8 22602 . 9 1082 22619.7 1083 22686.6 1082.9 
22710.3 1082. 5 

Manning's n values num= 
sta n val Sta n val Sta n val 
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18555.4 . 04 19651.9 

Bank Sta: Left Right 
19651.9 20388. 3 

Ineffective Flow num= 
Sta L Sta R Elev 

18555.4 19651.9 1082 
20388.3 22710.3 1082 

.035 20388.3 .04 

Le ngt hs : Left Chan ne l 
475 510.51 

Permane nt 
F 
F 

CROSS SECTION OUTPUT Profile #PF#l 

Right 
570 

Pre-Project 

coeff contr. 
.1 

Ex pan. 
. 3 

*********************************************************************************************** 
E.G. El ev ( ft) 1077 . 01 Element Left OB c hanne 1 
ve l Head (ft) 1.50 we. n- val. 0.035 

Right 08 

w.s. El ev (ft) * 1075.50 * Reach Len. (ft) 475.00 510.51 570 . 00 
Crit w.s. (ft) * 1062.66 * Flow Area (sq ft ) *17180.89 
E.G. slope (ft/ft) *0.000804 * Area (sq ft) *17180.89 
Q Tota l (c f s) *169000.00 * Fl ow (cfs) *169000.00 

83.10 

Top width ( ft) * 1312. 52 * Top width C ft) 726.91 
ve l Total ( ft /s) 9.84 * Avg. vel. ( f t/s) 9.84 

585.60 

Max ch l Dpth (ft) 26.80 * Hydr . Depth ( f t) 23 . 64 
Conv. Total (cfs) *5961484.0 * conv. (c f s) *5961484 . 0 
Le ngt h wtd . (ft) 510.51 * wened Per. (ft) 735 . 31 
Min ch El ( ft) 1048. 70 * s hear ( 1 b/sq ft ) 1.17 
A 1 ph a 1. 00 Stream Power ( 1 b/ft s) 11. 53 
Frctn Loss (ft) 0.42 Cum volume (acre-h) 9055.14 *34468.73 3408.52 
C & E LOSS (ft) 0.00 Cum SA (acres) 2003.56 * 3136.97 994.20 

*********************************************************************************************** 

warn ing: Di vided f l ow computed for this cross-secti on . 
Note: Multiple critical depths we r e fou nd at this l ocation . The critical depth wit h the l owest, va l id, 

wate r surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 

E.G. El ev ( ft) 1077. 01 * El ement Left OB Channe 1 Right OB 
ve l Head (ft) 1.50 Wt. n-val. 0.035 
w.s. Elev ( f t) * 1075.51 *Reach Le n . ( f t) 475.00 510 . 51 570.00 
Crit w.s. (ft) * 1062.66 * Fl ow Area (sq ft ) *17184 . 88 
E.G. Slope (ft/ft) *0.000803 * Area (sq ft ) *17184 . 88 
Q Total (cfs) *169000.00 *Flow (cfs) *169000.00 
Top wi dt h (ft) 726 . 86 *Top width (ft) 726 . 86 
ve l Tota l (ft/s) 9.83 * Avg. vel. (ft/s) 9.83 
Max c hl Dpth ( ft ) 26.81 * Hydr. Depth (ft) 23.64 
conv . Total (cfs) *5963943.0 * Conv. (cfs) *5963943.0 
Length Wtd . (ft) 510.51 wetted Per. (ft) 735.29 
Minch El (ft) 1048.70 shear ( lb/sq ft) 1.17 
Alpha 1.00 Stream Power ( lb/ft s) 11.52 
Frctn Loss (ft) 0.42 Cum volume (ac re-ft) 1211 . 32 *35399.14 1413.43 
C & E LOSS (ft) 0 . 00 Cum SA (ac r es) 203.89 * 3140.80 205 . 34 

*********************************************************************************************** 

Note: Multiple critical depths were fou nd at this l ocati on. The critical depth with the l owest, va l id, 
wate r s urface was used . 

CROSS SECTION 

RIVER : 1 
REAC H: 1 

INPUT 
Desc ripti on: 214.04 

RS : 214.04 

Station El evation Data num= 96 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

************************************************************************=**=**** 
19072.9 1079.7 19093.4 1080. 3 19132.2 1080.8 19189.9 
19198 . 4 1082. 5 19239.2 1081 19288.1 1081.2 19324.4 
19395 . 9 1078.4 19428.8 1078 19449.6 1077 .2 19490.6 
19544.1 1077.9 19555.9 1077.7 19588.8 1076. 5 19610.7 
19632.1 1075.8 19635.6 1075.8 19636.8 1075.4 19702.8 
19718.8 1052.3 19726.8 1051.2 19735.4 1048.8 20175.7 
20298.5 1052.8 20376.6 1076.5 20387.2 1075. 5 20390.3 
20667.2 1076.1 20825.6 1075.6 20839.5 1075. 5 20839.8 
20864.2 1073.4 20909.3 1072.6 20914.5 1072. 6 20915.6 
20951. 8 1077 20990. 8 1076.9 20996.8 1076.9 21016.8 
21130.4 1077. 3 21234- 3 1076.9 21246.3 1076.9 21256.8 
21366 .4 1076. 6 21461.4 1076. 5 21539.2 1076.3 21557.9 
21586.9 1076.6 21607.7 1076.8 21639.2 1077.1 21662 .1 
21711. 2 1078.3 21774.8 1078. 5 21799.9 1079. 2 21800.4 

21971 1079. 3 22001. 7 1079.3 22020.7 1079. 3 22177.7 
22217 . 2 1078.1 22226.8 1078 22231.1 1078 22238.5 
22357 . 9 1076.9 22384.7 1077.9 22394.1 1078-2 22399.6 
22428.8 1077.9 22430.1 1077.9 22450.6 1078.2 22542.8 
22667 .1 1079.2 22667.7 1079. 3 22717.7 1081.1 22725.6 
22747.1 1084 

Manning' s n values num= 
sta n val sta n val s t a n val 

·=··==**************************=*************** 
19072-9 . 04 19636.8 

Bank Sta: Left Right 
19636.8 20376.6 

Ineffective Flow num= 
Sta L Sta R Elev 

19072.9 19636.8 1083 
20376.6 22747 .1 1083 

.035 20376.6 .04 

Lengt hs: Left Cha nn e 1 
495 493.12 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Right 
480 

1082- 5 19193.8 
1080. 7 19371. 7 
1077. 5 19513.1 
107 5 . 7 19613 . 2 

1053 19711.2 
1049 20286. 6 

1075.2 20574.2 
1075.5 20855.8 
1072. 9 20928. 6 
1077. 3 21040 -9 
1076.2 21294.9 
1076. 3 21565.1 
1077.5 21690.5 
1079.3 21942.9 
1078. 3 22203.1 

1078 22248 
1078 .1 22400. 9 
1078.3 22554 
1081.1 22727 . 3 

Coeff Conn. 
.1 

1082 . 6 
1079 . 1 
1077.7 
1075 . 7 
1052.5 

1049 
1076 
1073 
1077 

1077.5 
1076.5 
1076 . 3 
1078.1 
1079.4 
1078. 1 
1077.8 
1078.1 
1078 . 5 
1081.2 

Ex pan. 
. 3 

***********=***********=••·.':*****'"*******************=****************************************** 
E.G. El ev (ft) 1076.58 Element Left OB chan nel Right 08 
ve 1 Head ( ft) 1. 54 Wt. n-val. 0 .035 
w.s . El ev (ft) 1075.04 Reach Len. (ft) 495.00 493.12 480.00 
Cri t w.s . (ft) 1062.64 Flow Area (sq ft ) *16977.45 
E.G. s l ope (ft/ft) 0.000846 Area (sq ft) *16977.45 143. 39 
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• 

• 

• 

Pre-Project. 
• Q Tocal (cfs) *169000 . 00 • Flow (cfs ) *169000.00 
• Top widch (h) 813.60 • Top widch (h) 733 . 94 

vel Toca l (h/ s) 9.95 • AVg . vel . (h/ s) 9 . 95 
• Max c hl Dpch (ft) 26 . 24 • Hydr. Depth ( ft ) 23.13 

79.66 

Conv . Total (cfs) *5809707.0 • Conv . (cfs) *5809707.0 
• Length Wcd. (h) 493 . 12 • wened Per. (h) 741.89 
• Min Ch El ( h ) 1048.80 Shear (1 b/ sq fc) 1. 21 
• Alpha 1.00 • Scream Power ( lb/ h s) 12. 03 
• Frccn Loss (fc) 0.50 • cum vol ume (ac re - h) 9055.14 *34268.57 • 3407.04 
* C & E LOSS (fL) 0.04 * Cum SA (acres) * 2003.56 * 3128.41 989.85 
****** *********************************** ****************************** ************************ 
warning: Divided f l ow compuced for chis cross-seccion. 
Noce: Muhiple cricical depchs we r e fou nd ac chis locacion . The crici cal depch wich che lowe sc, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 

E.G . Elev (ft) 1076.59 • Eleme nc Leh OB c hannel Right OB • 
• ve l Head (h) 1.54 • Wc . n- val . 0.035 
• W.S. Elev (h) * 1075 . 05 • Reach Len . ( h) 495.00 493.12 480.00 
• Cri c w. s. (fL) • 1062. 64 • Flow Area (sq h ) *16981. 83 
• E.G. slope (h/ h) •o. 000845 • Area (sq h) *16981. 83 
• Q Toca 1 ( cfs) *169000 . 00 • Flow ( cfs) *169000 . 00 
• Top widch (h) 733.89 • Top widch (h) 733 . 89 

vel Tocal (h/ s) 9.95 • Avg. vel. (h/s) 9.95 
* MaX Chl Dpch (ft) 26.25 * Hydr. Depth (ft) 23.14 
• Conv . Tocal (cfs) *5812338.0 • conv. (cfs) *5812338.0 
• Lengch Wcd . (fc) 493.12 • Wecced Per. ( fc) 741 .87 
• Min Ch El (ft) • 1048.80 • Shea r ( lb/ sq ft) 1. 21 
• Alpha 1.00 • Stream Power ( lb/ h s) • 12.02 
* Frctn Loss (ft.) 0.50 * Cum volume (acre- ft: ) * 1211.32 *35198.93 * 1413.43 

* * ~ * ~ * ~ * ;~~; * f !; l * * * * * * * * * * * * * 2 ~ 2! * *: * ~~~ * ~! * f ~; ~; ~ ~ * * * * * * * * * * * * ~ 2 ~ ~ ~ ~ * *: * ~; ~ ~ ~ ~! * * * * * ~2 ~ ~ ~! * * * 
Note : Multiple critical depths were found at chis location . The cri t ica l dept h with the lowest, valid , 

water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 

RS: 213.95 

Description: 213.95- FEMA Section AG 
Station Elevation Data num= 96 

Sta Elev Sta El ev Sca 

19012 . 2 1082 . 3 19071.8 1081.2 19072 . 8 
19176 .1 1079 .9 19177 1079 . 9 19191.6 
19283.7 1079 . 1 19366 1078 .5 19459.9 
19510.4 1075.2 19511 .8 1075. 3 195 34 .7 
19627.4 1072. 4 19631.4 1072 .9 19699.3 
20255.4 1049.3 20277.7 1056.5 20337.1 
20403.2 1074.5 20653.5 1075.3 20691. 9 
20775.5 1075.1 20784.4 1073.9 20808.5 
20853 . 7 1075.1 20870 1074.8 20875 
20949 . 7 1076.5 20960.6 1076 . 8 20964.2 
21108.8 1079.4 21171.4 1079 . 5 21176.1 
21203.1 1076.6 21232.6 1076. 3 21271.1 
21377.7 1076. 7 21386. 9 1076.7 21400.8 

21528 1077.6 21534 1077. 9 21534. 2 
21542.9 1077.8 21554.1 1077.4 21695.2 
21743 . 3 1075.1 217 52 1076 .3 21753.2 
21760 . 3 1079.1 21763. 3 1079 . 6 21764.1 
21791.6 1079. 5 21806.1 1079 . 6 21832.6 
22000 . 8 1079 .8 22342 1078.4 22351.4 
223 91. 3 1078.7 

Manning's n val ues 
Sca n val 

num= 
Sca n val Sta 

19012.2 .04 19534.7 . 035 20337. 1 

Elev Sca 

1081. 2 19073. 5 
1079.8 19233 . 8 
1077 .8 19508.7 
1076.7 19583 . 1 
1056.7 19729 
1075 . 9 20360.3 
1075.3 20740 
1074.1 20840.9 
1074.6 20914 .9 
1076.9 20966 . 3 
1079. 5 21183 

1076 21272.6 
1076.7 21470.9 
1077.9 21537 
1077.7 21731. 7 
1076.5 21753.7 
1079.5 21772.7 
1079 . 8 21918.1 
1078. 4 22362.3 

n val 

.04 

Bank Sta : Left Right 
19534.7 20337. 1 

Lengths : Left Chan ne l 
500 504 . 25 

Right 
500 

Ineffeccive Fl ow num= 
Sca L Sta R Elev 

19012.2 19534.7 1082. 3 
20337 .1 22391. 3 1082.3 

Permanent 
F 
F 

CROSS SECTI ON OUTPUT Profile #PF#1 

Elev s t a 

1081 .2 19172. 6 
1079 . 1 19245 . 6 
1075.2 19510 
1074 .4 19622 .2 
1049 . 4 19783 .8 
1074.9 20 361.6 
1075 . 5 20772 
1074.4 20844.2 
1075.6 20922.3 
1078.4 20973 
1079. 7 21200.9 

1076 21274 .1 
1077 . 6 21 502. 4 

1078 21542.7 
1077 .2 21736. 1 
1076 .6 21759. 1 
1079. 3 21784. 7 
1079. 8 21918 . 4 
1078 . 4 22373.8 

coeff Contr. 
.1 

Elev 

1080 
1079 .2 
1075 . 1 
1071. 5 
1049. 5 
1074 . 8 
1075.4 
1074. 5 
1075.7 
1080.1 
1076 . 8 

1076 
1077 .7 
1077.4 
1076 . 3 
1078 . 6 
1079 . 3 
1080 . 2 
1078 . 7 

Ex pa n. 
. 3 

E.G. El ev (h) 1076.05 • El emenc Leh OB • channe 1 • Righc OB • 
• vel Head (ft ) 1. 89 • Wt. n- val. 0.035 

w.s . Elev (ft ) • 1074. 16 • Reach Len . ( ft) 500 . 00 504. 25 500.00 
• Cric w. s. (ft) • 1063.67 • Flow Area ( s q h ) *15307 . 12 
• E. G. slope (h/h ) *0. 001218 • Area (sq ft) *15307. 12 

Q Tocal (cf s) *169000 . 00 • Fl ow (cfs) *169000 .00 
4.17 

• Top wi dth ( ft) 777.40 * Top width ( ft ) 745.37 
vel Toca l ( h /s) 11.04 • Avg. vel. ( h /s) 11 .04 

* Max Chl Dpth (h) 24.86 * Hydr . Depch ( h ) 20.54 
Conv . Tocal (cfs) *4843418.0 • Conv. (cfs) *4843418 . 0 

32 .04 

• Le ng th Wcd . (fc ) 504 .21 • Wecced Per. (fc) 752 . 31 
Min Ch El (ft ) 1049 . 30 • Shear (lb/ sq h) 1. 55 

• Alpha 1.00 • St r eam Power ( lb/ ft s) • 17.07 
Frctn Loss (h) 0.81 • cum volume (acre - h ) 9055.14 *34085.83 3406 . 22 

* C & E LOSS (ft) 0 . 15 * Cum SA (ac r es) * 2003.56 * 3120.04 989 . 23 
********************** * * ************************* * *** ***** *** * *** * *** * ***~~*~**~~~~~~~~*~~~~ * ** 

warning: 
warning: 

Note : 

oi vi ded flow computed for t:hi s cross-section. 
The ve 1 oci 1:y head has changed by more chan 0. 5 h (0 . 15 m) . This may indicate che need for 
additional cross sections . 
Multiple critical depth s were found at t hi s location. The critical depth with the lowest, valid, 
wat:er surface was used . 
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Pre - Project: 

CROSS SECTION OUTPUT Profile #PF#2 
************** *** *** ******************************** *********************** ************** ****** 

E.G . El ev (ft) 1076.06 Element Left OB Channel Right DB 
vel Head (ft) 1.89 Wt . n-val. 0.035 
w.s. El ev (ft) 1074.16 • Reach Len. (ft) 500.00 504.25 500 . 00 
crit w. s . (ft) 1063 . 67 • Fl ow Area (sq ft) *15312.49 
E.G. s l ope ( ft/ft) *0 . 001216 • Area (sq ft) *15312. 49 
Q Total (cfs) *169000 . 00 • Fl ow (cfs) *169000 . 00 
Top width (ft) 745 . 19 * Top width (ft) 745.19 
ve l Total (ft/s) 11 . 04 * Avg. vel. (ft/s) 11.04 

* Max Chl Dpth (ft) 24.86 * Hydr. Depth (ft) 20.55 
Conv. Total (cfs) *4846870 . 0 * conv. (cfs) *4846870.0 
Length Wtd. (ft) 504.21 wetted Per. (ft) 752.16 
Min Ch El (ft) 1049.30 • shear (lb/ sq ft) 1. 55 
Alpha 1.00 • Stream Power (lb/ ft s) 17.05 
Frctn Loss (ft) 0.81 cum volume (acre-ft) 1211.32 *35016 . 14 * 1413.43 

* C & E LOSS (ft) 0 . 15 Cum SA (acres) 203.89 * 3123.87 205.34 
****** *************************************** ** ******* ************************** *************** 

warning: The velocity head has changed by more than 0.5 ft (0.15 m) . Thi s may indicate the need for 
additional cross sections . 

Note: Multipl e critical depths were found at th i s location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 213.85 

De s cription : 213.85 
Stati on Elevation Data num= 96 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
***** * * ****** * * *** * * * * * ** * * * ** * * ******** * * ************ * ** ** * * ******************* 
17827.8 
18117. 7 
18415.4 
18548.9 
19257. 5 
19342.5 
19453.2 
19507.8 
19700.1 
19770.4 
20083.9 

20586 
20852.3 
21125.5 
21230 . 8 
21272.5 
21503.7 
21671.9 
21773.6 
21970 . 5 

1078. 7 17849. 3 
1077. 6 18209 
1078.8 18437. 5 
1077.6 18753.1 
1075. 3 19264.9 
1063.1 19360. 7 
1068. 8 19469. 5 
1067. 3 19547.4 
1067. 8 19706. 3 
1067.6 19785 . 4 
1048.2 20249 . 9 
1074.1 20640.3 
1073.7 20870.3 

1075 21144 . 4 
1075.4 212 46.8 
1076.3 21337 . 9 
1077.1 21545.5 
1077. 5 21707.6 
1077.4 21774 . 6 
1078.8 

1078. 5 17962 . 5 
1077 . 4 18245.6 
1078.2 18449 
1077 . 6 18798. 9 
1075 . 1 19293. 5 
1068.8 19366.6 
1068.4 19505 
1067.3 19584.5 

1067 19707. 5 
1067. 6 19789. 2 
1048. 3 20313. 2 
1074.2 20781.1 
1073 . 9 20934.9 
1074.8 21152.1 
1077.2 21248.3 
1076.3 21381.5 
1077.1 21557.5 
1077.4 21723.9 
1077.4 21801.1 

1078 17983.6 
1077. 6 18313. 2 
1078. 3 18463 . 7 
1077. 6 18834.2 
1075.6 19308 
1068.9 19391 
1067. 4 19506 . 5 
1067.6 19698.5 
1066.9 19732 . 9 
1066.5 19853.9 
1069.1 20328.7 
1074. 5 20824.2 
1073.8 20979. 5 
1075.1 21185.5 
1077. 3 21269 
1076. 2 21384 . 6 
1077.1 21587 
1077.4 21767 . 4 
1079. 6 21831 . 2 

Mann i ng's n values num= 
Sta n val Sta n val Sta n val 

****************** **** ****** ************* ******* 
17827.8 .04 19785.4 

Bank Sta: Left Right 
19785.4 20328.7 

Ineffective Fl ow num= 
Sta L Sta R Elev 

17827.819618 . 33 1078 
20328.7 21970 . 5 1078 

.035 203 28 . 7 .04 

Lengths: Left Channel 
521 520 . 04 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Right 
541 

1077. 8 18087 . 6 
1077. 9 18389 . 3 
1078. 2 18513 . 6 
1077.6 18917 . 4 
1069.8 19333 . 3 
1069.1 19423.4 
1067. 3 19507. 3 

1068 19698.6 
1066.7 19742. 3 
1048.1 19906 . 4 
1074.2 20334.9 
1074.1 20842 
1074.4 21111.7 
1076.2 21224.6 
1076.4 21270. 4 
1076.3 21498 . 8 
1077.2 21625.9 
1077 . 3 21770 . 2 
1078.8 21907 . 4 

Coeff contr. 
. 1 

1077 . 7 
1078.8 
1077.6 

1077 
1060.1 
1069.4 
1067.3 

1068 
1067 

1048.1 
1074.2 
1073.7 
1075 . 1 
1075.6 
1076. 3 
1077.1 
1077.3 
1077.3 
1079.1 

Expan. 
. 3 

~ * * * ** *** * **** * * * **** *** ** ** **** ** *** * * * ** ** ** * * *** * * * ** * * ** * ********** ********** * * * * **** * * * * 
E.G. El ev (ft:) 1075.08 Element Left DB Channe l Right DB 
vel Head (ft:) 3.43 Wt. n-val . 0.040 0.035 
w. s. El ev (ft) • 1071. 66 • Reach Len. (ft) 521. 00 520.04 541. 00 
Cri t w. s . ( ft:) • 1065 .14 • Flow Area (sq ft) 694 . 18 *11070 . 79 

* E. G. slope (ft/ ft) *0.002230 • Area (sq ft) 1959 . 01 *11070.79 
* Q Total (cfs) *169000 . 00 • Flow (cfs) * 3146.51 *165853 . 50 
* Top width (ft) • 1017 . 61 • Top width (ft) 482 .04 535 . 57 

ve l Total (ft/ s) 14.36 • Avg. vel. (ft/ s) 4.5 3 14 . 98 
* Max chl Dpth (ft) 23 . 56 • Hydr . Depth (ft) 4 . 16 20 . 67 
* conv . Total (cfs) " 3578540.0 • Conv . (cfs) • 66626.8 *3511913.0 
* Length Wtd . (ft) 520 . 05 • Wetted Per. (ft) 167.15 54 2 . 03 
• Mi n Ch El (ft) 1048 . 10 * Shear (lb/ sq ft) 0.58 2.84 
* Al pha 1.07 • Stream Power (lb/ ft s) 2 . 62 42.60 
* Frctn Loss (ft) 0.71 * cum volume (ac r e-ft:) * 9043 . 90 *33933.16 * 3406.20 
* C & E LOSS (ft) 0.44 ° Cum SA (acres) * 2000.80 * 3112 . 62 989.05 
********* ****** *************************************** ***************************************** 

warning: 

warni ng: 

warni ng: 

The vel ocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate t:he need for 
additional cross secti ons. 
The conveya nce ratio (upstream conveyance di vi ded by downstream conveyance) i s l ess t han 
0 . 7 or g reate r than 1.4. This may indicate the need for additi onal cross sections . 
The energy loss was g r eater tha n 1.0 ft (0.3 m). between the current and previous cros s 
section. Thi s may indicate the need for addit i onal cross s ections. 
Mu l tiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was us ed. 

Note: 

CROSS SECTION OUTPUT Profile #PF#2 
********************** ************************************************************************* 
" E. G. Elev (ft) 
* vel Head (ft) 
* w.s. Elev (ft) 
• Crit w.s. (ft) 

E.G . s lope (ft/ ft) 
Q Tota l ( cfs) 
Top width (ft) 

1075.09 
3.43 

• 1071.66 
• 1065.14 
*0 . 002229 
*169000 . 00 

702. 59 

* Element 
Wt . n- val. 

* Reac h Len. (ft) 
• Flow Area (sq ft) 
• Area (sq ft) 

• Flow (cfs) 
* Top width ( ft) 

Left OB * Channel 
0 . 035 

520.04 
*11074 . 25 
*11074. 25 

*165894.90 
535. 52 

0.040 
521.00 
695. 26 
695. 26 
3105.07 
167.07 
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• 

• 

• 

Pre-Project 
* ve l Total (ft/ s) 14.36 * Avg. vel. (ft/s) 4.47 • 14.98 
• Max c hl Dpth (ft) 23.56 • Hydr. Depth (ft ) 4.16 20.68 
* Conv. Total (cfs) *3579632.0 • Conv . (cfs) 65769.3 *3513862.0 
• Length Wtd. (ft) 520.05 • Wetted Per. ( ft ) 171.10 542 . 00 
• Minch El (ft) * 1048.10 • shear ( lb/ s q ft) 0.57 2.84 
• Alpha 1.07 • Stream Power ( lb/ ft s) • 2.53 42.59 
• Frctn Loss (ft) 0.71 * Cum volume (ac re-ft) • 1207 .33 *34863. 41 1413. 43 
* C & E LOSS (ft) 0.44 * Cum SA (ac r es) 202 . 93 * 3116.46 205.34 
*** "" ****************************************** ************************************************* 
warning: 

warning: 

warning: 

The velocity head has changed by more t han 0. 5 ft (0 . 15 m) . Thi s may indicate th e need for 
additi onal cross sections. 
The conveyance ratio (upstream conveyance divided by downst ream conveyance ) i s 1 ess tha n 
0.7 or greater than 1.4. This may indicate the need fo r additional cross sections. 
The energy l oss was greater than 1.0 ft (0.3 m) . betwee n the current and previ ous cross 
secti on. This may indicate the need for additional cross sections . 

Note: Multipl e critical depths were f ound at this location . The critical de pth with the lowest , valid, 
wate r su rface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 213. 75 

INPUT 
Description: 213.75 
Stati on El evat ion Data num= 

Sta El ev Sta El ev 

18435 1076 19470 1076 
l.9633 . 6 ].073. 5 l.9636 . 5 l.073 . S 
19834 . 5 1047.15 19899 1046 . 6 

20039 1044.6 20104 1045 
20302 1073.8 20305 1073.8 
20490 1076 20925 1075 

Manning's n values num= 
Sta n val Sta n val 

28 
s ta 

19600 
l.9709 
19904 
20169 

20305. 1 
21465 

Sta 

18435 .037 19633.5 . 032 20305. 1 

Elev Sta 

1080 1963 3. 4 
].048.55 l.9764 
1046.6 19959 
104 5. 5 20174 
1074.8 20305.2 

1076 

n val 

. 037 

Ba nk Sta : Left Right 
19633 . 5 20305 . 1 

Lengths: Left channe 1 
125 116.36 

Right 
120 

Ineffect ive Fl ow num= 
Sta L Sta R El ev 
184 35 19633. 5 1074.13 

20305.1 21465 1074.8 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Elev Sta El ev 

1080 . 84 19633 .5 1074.13 
l.04 7 ].9769.5 ].047 
1047 20034 1044 . 61 

1045 .5 20240.51049 . 35 
1081.5 20340 

Coeff Contr . 
. 1 

1080 

Expan. 
. 3 

• E.G. Elev (ft) 1073 . 93 • Element Left OB • Cha nne l Right OB 
• ve l Head ( ft ) 1.97 * wt. n-val. 0 . 032 
* w. s . Elev ( ft ) * 1071.97 • Reach Len . (ft ) 0.10 0.10 0.10 
* Crit w.s. (ft) * 1060 . 91 * Flow Area (sq ft) *15022.46 

E.G. s l ope (ft/ ft ) *0.000919 • Area (sq ft) *15022.46 
Q Tota l (cfs) *169000.00 * Flow (cfs) *169000 . 00 
Top width (ft) 656.45 * Top width (ft) 656.45 
ve l Total (ft/ s) 11 .25 • Avg . vel. (ft/ s) 11 . 25 

* Max Chl Dpth (ft) 27 . 37 * Hyd r . Depth (ft) 22.88 
• conv . Tota l (cfs) *5575129.0 * Conv . (cfs) *5575129.0 
• Length wtd. (ft ) 0.10 • wetted Per. (ft) 664.87 
• Min c h El (ft) * 1044.60 • shea r (1 b/ sq ft) 1. 30 

Alpha 1.00 • Stream Power ( lb/ft s) 14.58 
Frctn Loss (ft) • c um volume (ac re-ft) 9032.18 *33777. 40 3406.20 

* C & E LOSS (ft ) * Cum SA (acres) 1997.92 * 3105 . 51 989.05 
****************** *** **************** **** ** ******************************* ********************* 
Note: Multiple critical depths we re found at this locati on. The crit i ca l depth with the lowest , val id , 

e nergy was us ed. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

* E.G. El e v (ft) 1073.94 * Element Left OB Channel Right OB • 
• ve l Head (ft) 1 .96 * Wt. n-val. 0.032 

w. S. El ev ( ft) * 1071 . 98 * Reach Len. ( ft ) 0.10 0.10 0 . 10 
• Cri t w. s. (ft) * 1060 . 91 • Flow Area (sq ft) *15027. 91 
• E. G. slope (ft/ ft) *0 . 000918 • Area (sq ft) *15027.91 
• Q Total (cfs) *169000.00 • Flow (cfs) *169000 . 00 
* Top width (ft) 656.35 * Top width (ft) 656 . 35 

vel Total (ft/ s) 11.25 • Avg . ve l . ( ft / s ) 11.25 
• Max chl Dpth (ft) 27.38 * Hydr. Depth (ft ) 22.90 
• conv . Tot a l (cfs) *5578780 . 0 • Conv . (cfs) *5578780 .0 
• Length Wtd. (ft ) 0 . 10 * Wetted Per . (ft) 664.82 
• Min ch El ( ft ) * 1044 .60 • Shea r ( 1 b/ s q ft ) 1. 30 
* Alpha 1.00 • St ream Powe r ( lb/ ft s) • 14. 56 
• Frctn Loss (ft) • Cum vol ume (ac re-ft) 1203 . 17 *34707.60 1413 . 43 
* C & E LOSS ( f t) * Cum SA (acres) 201.93 * 3109 . 34 205.34 
************************************** ***** ********* **** *** ***** ** ******** ****** ****** ********* 
Not:e : Multipl e critical depth s were found at this l ocation. The crit i cal de pth with the lowest, val id , 

energy was used. 

BRIDGE 

RIVER: 1 
REACH: 1 

INPUT 

RS: 213.745 

Description: 7th St reet Bridge 
Oi st:ance from Upst:ream XS = .1 
Deck/Roadway width 
weir coefficient: 
upstream Deck/ Roadway 

num= 8 

115. 36 
2.6 

coo rdinates 
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Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

19633.4 1080.84 1074.l3 19633.5 1080.84 1074.13 
19899 1085.96 1079.23 20039 1085.95 1079.2 
20305 1081.53 1074.82 20305.2 1081. 5 1074.82 

Upst ream Bridge Cross Section Data 
Station El evation Data num= 28 

19764 1084.56 1077.81 
20174 1084.45 1077.7 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

18435 1076 19470 1076 19600 1080 
19633.6 1073. 5 19636.5 1073. 5 19709 1048 . 55 
19834 . 5 1047.15 19899 1046.6 19904 1046 . 6 

20039 1044.6 20104 1045 20169 1045. 5 
20302 1073 . 8 20305 1073.8 20305. 1 1074.8 
20490 1076 20925 1075 21465 1076 

Manning 's n values 
Sta n val 

num= 
Sta n val Sta n val 

18435 .037 19633. .032 20305 .1 .037 

Bank Sta: Left Right Coeff cont r. Ex pan. 
19633 . 5 20305.1 .1 . 3 

rneffecti ve Flow num= 
Sta L Sta R Elev Permanent 
18435 19633. 5 1074.13 F 

20305.1 21465 1074.8 F 

Downstream Deck/Roadway Coordinates 
num= 8 

SLa Hi Cord Lo Cord Sta Hi cord LO Cord 

19633.4 1080.84 1074 . 13 19633.51080 .84 1074.13 
19899 1085.96 1079.23 20039 1085.95 1079 . 2 
20305 1081.53 1074.82 20305.2 1081.5 1074.82 

Downstream Bridge cross section Data 
Station Elevation Data num= 28 

Sta El ev Sta Elev Sta Elev 

18435 1076 19470 1076 19600 1080 
19633.6 1073. 5 19636.5 1073. 5 19709 1048. 55 
19834. 5 1047.15 19899 1046.6 19904 

20039 1044.6 20104 1045 20169 
20302 1073.8 20305 1073.8 20305 .1 
20490 1076 20925 1075 21465 

Manning's n values num= 
Sta n val Sta n val sta 

18435 . 037 19633. 

Bank Sta : Left Right 
19633.5 20305.1 

rneffecti ve Flow num= 
Sta l Sta R Elev 
18435 19633. 5 1074.13 

20305.1 21465 1074.8 

. 032 20305 .1 

coeff Contr . 
.1 

Permanent 
F 
F 

1046 . 6 
1045. 5 
1074.8 

1076 

n val 

.037 

Ex pan . 
. 3 

19633 . 4 1080.84 19633.5 1074.13 
19764 1047 19769. 5 1047 
19959 1047 20034 1044.61 
20174 1045 . 5 20240.5 1049.35 

20305.2 1081. 5 20340 1080 

Sta Hi Cord LO Cord 

19764 1084. 56 1077 . 81 
20174 1084 . 45 1077.7 

Sta Elev sta Elev 

19633.4 1080.84 19633 . 5 1074.13 
19764 1047 19769. 5 1047 
19959 1047 20034 1044.61 
20174 1045.5 20240. 5 1049. 35 

20305.2 1081. 5 20340 1080 

upst ream Embankment side slope 
Downstream Embankment side sl ope 
Maximum al l owable submergence for weir 
Elevation at which weir flow begins 
Energy head used in spillway design 
Spil l way he i ght used in design 

horiz. to 1.0 vertical 
hori z. to 1.0 vertical 

we1 r crest shape 

Number of Piers 4 

Pier Data 
Pier Station 
Upstream 

wi dth 

Downstream 
width 

Pier Data 
Pier St.at.ion 
Upstream 

width 

ups tream~ 19766. 
num= 2 

Elev width El ev 

1047 
num= 

Elev 

5 1077.88 
2 

width El ev 

1047 5 1077.88 

upstream~ 19901. 
num= 2 

Elev width Elev 

1046.6 1079.2 
Down st. ream num= 2 

width Elev width Elev 

1046.6 1079.2 

Pier Data 
Pier Station 
upst ream 

upstream~ 20036.5 
num= 2 

wid-rh Elev width El ev 

1044.6 1079.2 
Downstream num= 2 

Width El ev width El ev 
~~~~~*************************** 

1044.6 1079.2 

Pier Data 
Pier Station Upstream~ 20171. 
Upstream num~ 2 

flow .95 

Broad Crested 

Downstream~ 19766.5 

Downstream~ 19901.5 

Downstream~ 20036.5 

Downstream~ 20171.5 
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• 

• 

• 

width Elev width Elev 

1045.5 1077.7 
oownst ream num= 2 

width El ev width El ev 
** * * ** * **** * ********* ****** ***** 

1045.5 1077 . 7 

Number of Bridge Coefficient Sets 1 

LOW FlOW Methods and Data 
Energy 
Momentum 
varnell 

s e 1 ected Low Flow Methods 

High FlOW Method 
Energy Only 

Additional Bridge Paramete rs 

cd 1. 2 
Kva l 1.05 

Highest Energy Answer 

Pre-Project 

Add Friction component to Momentum 
Add weight component to Momentum 
Class B flow critical depth computations use critical depth 

inside the bridge at the upstream end 
Criteria to check for pressure f l ow = upstream energy grade line 

BRIDGE OUTPUT Profile #PF#1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * 
• E.G . us . (ft) 1073 . 93 • Element 
* W. S. US. (ft) 1071 . 97 * E.G. Elev (ft) 
* Q Total (cfs) 169000 . 00 * w.s . Elev (ft) 
* Q Bridge (cf s ) 169000.00 Crit w.s . (ft) 

Q weir (cfs) Max chl opth (ft) 
* weir sta Lft (ft) * vel Total (ft/ s) 
* weir Sta Rgt (f't) * Flow Area (sq ft) 

weir submerg * Froude # chl 
• weir Max Depth (ft) • Speci f Force (cu ft) 
* Min El Weir FlOW (ft) 1075 . 01 * Hydr Depth (ft) 
* Min El Prs ( ft ) 1079 .23 * W.P . Total (ft) 
• Delta EG ( f't) 0. 26 Conv. Total (cfs) 
• Delta ws (ft) 0. 31 • Top width (f't) 
• BR open Area (sq ft) 18211.62 • Frctn Loss (ft) 

*Inside BR us 
1073.86 
1071.70 
1061.26 

27 . 10 
11.80 

14327.87 
0 . 44 

236120.50 
22.56 

849.45 
4375788 . 0 

634 . 96 

*Ins ide BR OS * 
1073.68 
1071.48 
1061.26 

26.88 
11.91 

14190.25 
0.44 

233627.70 
22.39 

846.46 
4316097.0 

633 . 79 

BR Open Vel (ft/ S) 11.91 * C & E LOSS (ft) 
• coef of Q • shear Total (lb/ sq ft) • 1.57 1.60 
* Br Sel Method Momentum * Power Total (lb/ft s) 18.53 19 . 11 
******************************************************* ************** ********* ******* ******** 

Note: Multiple critical depths were found at this location. 
energy was used. 

depths found t his location. Note : Mult1ple critical were at 
energy was used . 

BRIDGE OUTPUT Profi 1 e #PF#2 

E.G. us. (ft) 1073 . 94 • El ement 
W. S. US. (ft) 1071.98 * E.G. Elev (ft) 

• Q Total (cfs) 169000 . 00 • w.s. Elev (f't) 
• Q Bridge (cfs) 169000.00 • c rit w.s. (ft) 
• Q weir (cfs) • Max chl opth (ft) 
• weir s ta Lft (ft) • vel Total (f't/ s) 
• weir sta Rgt (ft) • Flow Area (sq f't) 
• weir submerg Froude # Ch l 

weir Max Depth (ft) • Speci f Force (cu ft) 
* Min El weir Flow (ft) 1081.09 • Hydr Depth (ft) 
* Min El Prs (ft) 1079.23 W.P. Total (ft) 

Delta EG (ft) 0. 26 • Conv. Total (cfs) 
• Delta ws (ft) 0. 31 • Top width (ft) 
• BR open Area (sq ft) 18185 . 24 Frctn Loss (ft) 

BR Open Vel (ft/S) 11 . 90 * C & E LOSS (ft) 

The critical 

The critical 

*Inside BR us 
1073.86 
1071. 70 
1061.26 

27.10 
11.79 

14333.29 
0.44 

236219 . 40 
22 . 57 

849.57 
4378146.0 

635.01 

depth with the lowest, 

depth with the l owest, 

*Inside BR os • 
1073.69 
1071.49 
1061.26 

26 . 89 
11.90 

14195.82 
0.44 

233727.90 
22.40 

846.58 
4318510.0 

633 . 84 

• coef of Q • s hear Total ( lb/ sq ft) 1.57 1.60 
• Br sel Method Momentum • Power Total (lb/ f't s) 18. SO 19.09 
*** *************** * ******** * ************************* **** ******** ******** ** **************** ** 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
ener9y was used. 

depths found this l ocation. The critical depth with the lowe s t, Note: Multlple critical were at 
energy was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 RS: 213.74 

INPUT 
Description : 213.74 
Station Elevation Data num= 28 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

18435 1076 19470 1076 19600 1080 19633.4 1080 . 84 19633. 5 1074.13 
19633 . 6 1073 . 5 19636.5 1073. 5 19709 1048 . 55 19764 1047 19769 . 5 1047 
19834 . 5 104 7.15 19899 1046.6 19904 1046.6 19959 1047 20034 1044 . 61 

20039 1044.6 20104 1045 20169 1045.5 20174 1045.5 20240 . 5 1049.35 
20302 1073.8 20305 1073.8 20305 .1 1074.8 20305.2 1081. 5 20340 1080 
20490 1076 20925 1075 21465 1076 

Manning's n values num= 
s ta n val sta n val Sta n val 

** * ** ** **** **** * * *********** *** ****** * * ** ** ** * * * 
18435 .037 19633.5 . 032 20305.1 . 037 

Bank Sta: Lef't Right Lengths: Left Channe 1 Right coeff Contr . Expan. 
19633 . 5 20305.1 391 373 . 47 361 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 
184 35 19633 .5 1074.13 F 
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20305.1 21465 1074.8 
Pre-Project. 

F 

CROSS SECTION OUTPUT Profile #PF#l 

E.G. Elev (ft) 1073 . 68 • Element Left OB Channel Right OB • 
vel Head (ft) 2.02 Wt. n- val. 0 . 032 

• w.s. Elev (ft) • 1071.66 • Reach Len. (ft) 391.00 373 . 47 361.00 
crit w. s. (ft) • 1060 . 91 • Flow Area (sq ft) *14818 . 63 
E.G . s l ope (ft/ft) *0 .000958 • Area (sq ft) *14818 . 63 

• Q Total (cfs) *169000 . 00 • Flow (cfs) *169000.00 
• Top width (ft) 654.76 * Top width (ft) 654.76 

vel Total (ft/s) 11.40 * Avg. vel. (ft/s) 11.40 
* Max Chl Dpth (ft) 27.06 * Hydr. Depth (ft) 22.63 
• conv. Total (cfs) *5459470 .0 • Conv . (cfs) *5459470.0 

Length Wtd. (ft) 373.47 Wetted Per. (ft) 663.07 
* Min ch El (ft) • 1044.60 • s hear (l b/sq ft) 1. 34 
• Alpha 1.00 *Stream Power (lb/ ft s) * 15 .25 
• Frctn Loss (ft) 0.52 • Cum Volume (acre-ft) 9032.18 *33739.30 3406.20 
* C & E LOS S (ft) 0.17 Cum SA (acres) 1997.92 * 3103.81 989.05 
*********************************************************************'il:************************* 

The velocity head has changed by more than 0.5 ft (0.15 m). 
additional cross sect.ions. 

This may indicate the need for warning: 

warning: The conveyance ratio (upstream conveyance divided by down stream conveyance) i s less than 
0. 7 or greater than 1.4 . Thi s may indicate the need for additional cross sections. 

Not:e: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
energy was used. 

CROSS SECTION OUTPUT Profile #PF#2 
******** ******************* **************************************** ******************* ********* 

E.G. Elev (ft) 1073.69 El ement Left 08 • Channe l Ri ght 08 
ve l Head (ft) 2 . 02 Wt . n- val . 0 . 032 
w. s. Elev (ft) • 1071.67 • Reach Len. (ft) 391.00 373.47 361.00 
Cri t w. s. (ft) * 1060 . 91 • Flow Area (sq ft) *14824. 30 
E. G. slope (ft/ ft) *0.000957 * Area (sq ft) *14824.30 
Q Tota l (cfs) *169000 .00 * Flow (cfs) *169000.00 

• Top width (ft) 654.73 • Top width (ft) 654.73 
vel Total (ft/s) 11.40 • Avg. vel. (ft/ s) 11 . 40 
Max chl Dpth (ft) 27.07 * Hydr. Depth (ft) 22 . 64 

* Conv. Total (cfs) *5462967.0 • Conv . (cfs) *5462967 . 0 
Length Wtd. (ft) 373 . 47 * Wetted Per. ( ft) 663.07 

• Min Ch El (ft) 1044 . 60 Shear ( l b/sq ft) 1. 34 
• Alpha 1.00 Stream Power ( lb/ ft s) 15.23 
• Frctn Loss (ft) 0.52 cum volume (acre-ft) 1203.17 *34669.49 1413.43 
* C & E Loss (ft) 0.17 Cum SA (ac res) 201.93 * 3107.65 205.34 
*************************************** * *********** ******* **********************~*~**~~~~*~~~~~ 

warning: 

warning : 

The velocity head ha s changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0. 7 or greater than 1. 4. Thi s may indicate the need for additional cross sections. 

Note: Multiple critical depth s were found at this loca tion. The critical depth with the lowest, valid, 
energy was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Des cription: 213 . 66 

RS: 213.66 

Station Elevation Data num= 96 
Sta Sta El ev Sta El ev 

17026.7 1076.4 17035.9 1076.4 17047 
17306.5 1077.8 17311.3 1077.7 17325.2 
17442.9 1076.7 17474 . 5 1076.6 17571 

17610 1076.1 17705 . 1 1075 17741.5 
18038.8 1075.4 18185 . 8 1075.6 18234 . 4 

18414 1075. 5 18414.6 1075. 5 18415 .1 
18455 . 1 1075.4 18472. 5 1073 . 3 18527.9 
18832 . 1 1073.3 18873.8 1073 .2 18878.4 
18901. 3 1075.2 19033.1 1075.2 19131.6 
19235.1 1073.7 19291.4 1073.4 19291.9 
19418.5 1069. 7 19442.4 1069.3 19496.9 

19543 1070.6 19572.3 1071. 8 19605 . 3 
19633 . 2 1073 . 3 19663.1 1073 . 7 19675.2 
19750.4 1047 . 6 20010.7 1047. 7 20194.9 
20270.2 1073 . 7 20288. 3 1076.6 20297.7 
20457. 1 1078 . 5 20464.9 1076.1 20469 . 4 
20828.8 1074 . 4 20830.9 1074.4 20837 . 2 
20871.4 1074 . 9 20872.6 1074.6 20872 . 8 
20908.4 1073 . 9 20912.4 1073.9 20915 . 4 
20999.4 1077.6 

Elev Sta 

1076 . 4 17057 . 3 
1077 . 3 17326 . 2 

1076 17573 . 6 
1075 . 1 17947 . 8 
1076 . 1 18300.9 
1075 . 5 18415.7 
1073. 3 18683 
1072. 9 18881.8 
1074.9 19140.9 
1073 . 4 19292.2 

1070 19532.6 
1068. 7 19616.1 
1073.6 19689.7 
1047.9 20235 
1078.3 20387 . 2 
1075 . 3 20825 . 5 
1074.9 20839 . 2 
1074.7 20900 . 8 

1074 20927 

Manning's n values num= 
Sta n val Sta n val Sta n val 

~~~*~~~~~~~***************~*~~~~~~~~*~~~~******* 

17026.7 . 037 1967 5 . 2 

Bank St a : Left Right 
19675.2 20297.7 

Ineffective Flow num= 
Sta L Sta R Elev 

17026.7 19675.2 1078. 5 
20297.7 20999.4 1078. 5 

. 032 20297. 7 .037 

Lengths: Left channe l 
490 491.08 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
495 

Elev Sta 

1076. 5 17212 . 3 
1077.3 17 343 . 4 

1076 17595 . 6 
1075.4 17953 . 1 
1076.4 18318.8 
1075. 5 18448.6 

1073 18718.7 
1072.9 18892.6 
1074.8 19157.1 
1073 . 4 19391.8 
1070.6 19537.6 
1068. 2 19621. 3 
1068.5 19748.8 
1062 . 5 20260.3 
1078.5 20416 . 3 
1074.4 20828 . 5 
1074.9 20870 . 3 
1074.1 20901. 5 
1075. 1 20951.2 

Coeff Contr. 
.1 

Elev 

1077.3 
1077.3 
1076 . 1 
1075 . 5 
1076. 5 
1075.8 

1073 
1074 .2 
1074.8 
1069.9 
1070.2 
1069.8 
1047.6 
1071.7 
1078. 5 
1074.4 
1074 . 9 

1074 
1077. 5 

Ex pan. 
. 3 

*~**~**~~~~~~****~*~~***********~~*~**************~* ****~*~~~*****~***~****************** * ***** 

* E.G . Elev ( ft ) 1072 . 99 Element Left OB Channel Right 08 * 
* vel Head (ft) 3 . 73 * Wt. n- val. 0 . 032 

w.s. Elev (ft) • 1069 . 25 * Reach Len . (ft) 490 . 00 491.08 495 .00 
crit w.s. (ft) • 1063 . 62 * Flow Area (sq ft ) *10898.94 
E.G. slope (ft/ft) *0 . 002199 • Area (sq ft) 12.11 *10898. 94 

• Q Total (cfs) *169000.00 • Flow (cfs) *169000. 00 
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• 

• 

• 

Pre-Project 
Tvoep WT

0
idttahl ((fftt)/ s) 586.13 • Top width (ft:) 20. 11 • 566.02 

l 15 . 51 • Avg. ve l. (ft:/ s) 15 . 51 
* Max Ch l Dpth ( ft:) 21.65 * Hydr . Depth (ft) 19. 26 

conv. Total (cfs) *3604114.0 * Conv . (cfs) *3604114 .0 
* Le ngth Wtd. (ft) 491.08 * Wet:t:ed Per. (ft) 573.50 

Min Ch El (ft) • 1047.60 Shear ( l b/ s q ft:) 2 . 61 
Alpha 1.00 * Stream Power (l b/ft: s) 40 . 45 

• Frctn Loss (ft:) 0 . 98 * cum vol ume ( acre-ft:) * 9032.13 *33629.05 * 3406. 20 
* c & E Loss (ft) 0 . 39 * cum SA (ac r es ) 1997.82 * 3098.58 989 . 05 
***************************** *********** ************ *************************.,):**** **'!:********** 

warning : 
warning : 

Divided flow computed for this cross-section . 
The ve l ocity head has changed by more t ha n 0 . 5 ft (0 . 15 m). Thi s may indicate the need for 
add i t:i on a l cross sect:i ons . 

warning : The e nergy l oss was greater than 1. 0 ft (0. 3 m). betwee n the current a nd prev i ou s cross 
section. Thi s may indicate the need fo r add iti ona l c ross secti ons . 
Mu ltipl e critical depths were f ound at t hi s locati on. The c riti cal depth with the lowest, va l id , 
water surf ace was used. 

Note: 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 

E.G. El ev (ft) 1073.00 * Element Left: OB Cha nnel 
vel Head (ft) 3.73 • Wt . n-val. 0.032 
w.s . El ev (ft) * 1069.27 * Reach Len . ( ft:) 490.00 491.08 
Cri t w. s. (ft) * 1063 . 62 • Flow Area (sq ft) *10906.67 
E.G. s l ope (ft:/ ft) *0.002194 * Area (sq ft) *10906.67 
Q Total (cfs) *169000 . 00 * Flow (cfs) *169000.00 

* Top width (ft) 565.99 * Top wi dth ( ft) 565.99 
vel Total (ft:/ s) 15.50 * AVg. Vel . (ft: / s) 15. 50 

* Max chl Dpth (ft) 21.67 • Hydr. Depth (ft) 19.27 
conv. Total (cfs) *3608339.0 * Conv. (cfs) *3608339 . 0 

* Le ngth wt:d. ( ft:) 491.08 * wetted Per. ( ft) 573 .51 
Mi n c h El (ft) 1047.60 shear ( lb/ sq ft) 2 .60 

Right OB * 

495.00 

* Al pha 1.00 * Stream Power ( lb/ft s) * 40 .36 
* Frctn Loss (ft:) 0.98 Cum volume (ac re -ft:) 1203 . 17 *34559 . 18 * 1413 .43 

c & E Loss (ft) 0. 39 • c um SA (ac res) 201.93 • 3102.42 205 . 34 
****** *************************-:: ***-=************************************ *"'"***"""****** *********** 

warning : 

warning: 

The vel ocity head has changed by more t han 0. 5 ft (0 .15 m) . This may indi cate the need for 
addi t:i on a 1 cross sections. 
The e ne rgy l oss was greater than 1.0 ft (0. 3 m). between the current and previous cross 
s ection. Thi s may indi cate the need for additional c ross sections. 
Multiple c ri tical depths were fou nd at t hi s locat ion . The critical depth with th e lowest , valid, 
wate r surface was used . 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS : 213.57 

Desc ript i on : 213.57- FEMA Secti on AF 
Stati on El evation Data num= 96 

Sta El ev Sta El ev Sta El ev Sta El ev St a El ev 
*-!: * * * -!: -!: * * * * * * * * * * * * -!: * * * ** * * * * * * * * * * * * * * * 1:1:1: * * * 1: * * * * * 1:1: *-!: * * * * * * * * * * * * * * ** * * * * * * * * 
17508.1 1075.8 17669.7 1076 17677. 2 1076 17679.4 
17685. 3 1075.9 17879.1 1077. 7 17883.6 1077. 7 17891. 2 
17907.2 1077.7 18293.4 1077.1 18302.2 1077 .1 18305. 6 
18409.4 1076.8 18482.1 1076 1848 7 . 1 1075.3 18493.2 

18674 1073.2 18717 1073 18743 . 5 1072.8 18755.4 
18832.6 1072.6 18934.4 1072. 7 18941. 7 1072.7 18977 
18979.7 1068.7 18981.1 1068. 6 19032.8 1069. 7 19078. 3 
19190.3 1068.3 19211.6 1068.4 19212 . 3 1068.4 19245 
19318 . 4 1068.9 19384.7 1069 . 1 19398 . 3 1068. 6 19484. 5 
19542.6 1063 .6 19548 1062.9 19575 1062.8 19586.3 
19603.2 1064.4 19612.3 1065.2 19617. 4 1064. 5 19668.9 
19674 . 3 1061. 7 19711. 7 1060 .1 19720 1057.4 19743.1 
20123.9 1046.7 20135.8 1048 . 3 20147.5 1050 .1 20202. 7 
20286 . 6 1053 20301.2 1052 . 6 20302. 5 1052. 5 20345.5 
20347 . 8 1074.6 20348.2 1074 . 6 20373.8 1075.7 20384.8 
20426.7 1075.7 20435 . 9 1075.7 20452.6 1075.3 20481. 8 
20501. 3 1076 . 7 20634 1076 20804. 5 1073. 3 20853 . 6 
20865 . 8 1073.1 20870 . 9 1073 20902.9 1071. 5 20922. 6 
20925 . 3 1075.3 20936 . 8 1075.1 20950.5 1074.7 21085. 5 
21311 . 2 1074.8 

Manning's n values num= 
Sta n val Sta n va l Sta n val 

*****'* ****'*** **'****'***'*****'** '* '*'******* ******* '* *'* 
17508.1 . 037 19484. 

Bank Sta : Left Right 
19484 . 5 20373.8 

I neffecti ve Flow num= 
St a L Sta R El ev 

17508.119484.5 1077.7 
20373.8 21311. 2 1077.7 

. 03 2 20373.8 .037 

Le ngths: Left Channel 
650 500 . 37 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
390 

1076 17681.9 
1077.7 17899.7 
1077.2 183 35 
1074 .6 18496 . 9 
1072.8 18802 

1069 18979. 3 
1069 .3 19123.5 
1068 . 5 19287.9 
1068 .5 19514 .1 
1062 . 5 19595.5 
1061. 9 19672.3 
1047.9 20035. 4 
1051. 3 20261.3 
1073. 5 20347 . 7 
1075 .5 20390 . 6 
1075. 4 20485.6 
1072.8 20858 .1 
1075.2 20923.6 
1074.8 21211 .9 

coeff Contr. 
. 1 

1075.9 
1077.7 
1077. 2 
1074.6 
1072.6 
1068 . 7 

1069 
1069 

1067.2 
1063 .8 
1061.7 

1047 
1052. 3 
1074. 6 
1075 .6 
1075.2 
1072.8 
1075.4 
1075.1 

Expan . 
. 3 

********** ********************* '* ***** *************** **'*** ****** ***** ******* *'*'*'*************** '** 
E. G. El ev ( ft ) * 1071.61 Element Left: OB Channel * Ri ght OB 
vel Head (ft) 2.42 Wt. n-val. 0.032 
w. s. El ev ( f t) * 1069.19 * Reach Len. ( ft) 650.00 500.37 390.00 
crit w.s. (ft) * 1063.08 * Fl ow Ar ea (sq ft ) *13535. 60 
E.G. s l ope (ft: / ft) *0. 001831 * Area (sq f t) 189.41 *13535. 60 

* Q Total (cfs) *169000 . 00 * FlOW (cfs ) *169000.00 
* TO~ Width (ft) * 1275.10 * Top width ( ft ) 422.92 852.17 

ve Total (ft/ s) 12.49 * Avg. ve l . ( f t / s) 1 2 . 49 
* Max Chl Dpth (ft) 22.49 • Hyd r. Depth (ft) 15. 88 
* conv. Total (cfs) *3949740.0 * conv . (cfs) *3949740. 0 

Le ngth wtd. ( ft) 500.37 Wetted Per. (ft) 859 .2 3 
Min Ch El (ft:) • 1046.70 Shear (l b/ sq ft) 1. 80 
Alpha 1. 00 Stream Power ( 1 b/ ft: s) 22 .48 
Frctn LOSS (ft) 0 . 88 cum volume (ac re-ft) 9031 . 00 *33491. 32 3406. 20 

* C & E LO SS ( ft ) 0.13 Cum SA (acres) 1995. 33 * 3090. 59 989 . 05 
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Pre - Project: 
*********************************************************************************************** 

Div ided flow computed for this c ross - section. warning: 
wa rning: The e nergy 1 oss was greater than 1. 0 ft (0. 3 m). between the current and pre vious cross 

section . Thi s may indi cate the need for additional c r oss sect i ons. 
Not:e: Mu l t ipl e criti ca l dept:hs were found at: this l ocation. The cri tical dept:h with the lowest, 

wat:er surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 

E.G. Elev (ft) 1071.62 El ement Left OB Chan nel Right OB 
* ve l Head (ft) 2.42 Wt. n- va l . 0.032 

w. s . Elev (ft) * 1069.20 *Reach Len. (ft) 650.00 500.37 390.00 
Crit w.s. (ft) * 1063.08 * Flow Area (sq ft) *13548.71 
E.G. Sl ope (ft/ft) *0 .001827 *Ar ea (sq ft) *13548 .71 
Q Total (cfs) *169000.00 * Flow (cfs) *169000 . 00 

* Top width (ft) 852 .16 * Top wi dth (ft ) 852.16 
ve l Total (ft/s) 12.47 * Avg. ve l . (ft/s) 12 . 47 
Max chl Dpth (ft) 22.50 * Hydr. Depth (ft) 15.90 
conv. Total (cfs) *3953934.0 * conv. (cfs) *3953934.0 
Length Wtd . (ft) 500.37 wetted Per . (ft) 859.94 
Min Ch El (ft) 1046.70 s hear ( lb/sq ft) 1.80 
Alpha 1.00 Stream Power (lb/ ft s) 22.41 
Frctn Loss (ft) 0.88 cum volume (acre-ft) 1203.17 *34421. 33 1413.43 
c & E Loss (ft) 0.13 c um SA (acres) 201.93 * 3094 . 42 205.34 

*********************************************************************************************** 
warning: The e nergy loss was greater than 1.0 f t (0 . 3 m) . between the current a nd previous cross 

section . This may indicate t:he need fo r additional cross sections. 
Not:e: Multiple critical depths were found at this l ocation . The cri tical depth with the l owest, 

wat:er surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 213.47 

RS: 213 . 47 

St:at:ion Elevation Data num= 96 
Sta Elev Sta El ev Sta Elev Sta Elev Sta Elev 

*************************** ************'"************ **************************** 
17897 

18179.1 
18450.1 
18741. 5 
18888 . 4 

19008 
19058.1 

19289 
19420.7 
19534.7 
19588.9 
19807.1 
20146. 5 
20255 .2 
20428.7 
20483.2 
20515.7 
20567.4 
20649.8 
20783.9 

1072.3 17950.9 
1074.1 18193.1 
1073.2 18519.9 
1071. 7 18784.9 
1066.7 18938.9 
1068. 2 19008 . 9 
1068. 6 19060.2 

1066 19306 . 6 
1063.8 19432.7 
1062 .6 19536 . 4 
1061.1 19593.6 
1046.8 19827.4 
1045.8 20205. 3 
1063.1 20274.2 
1074.9 20446.8 
1074.9 20484.1 
107 3.2 20526.3 
1075.2 20569.1 

1074 20700.8 
1075.1 

Manning's n values 

1072 . 3 17955. 5 
1074 18207 .9 

1072.6 18592. 3 
1071. 7 18805 .1 
1066.6 18942.7 
1068. 2 19041. 7 
1068.6 19154.7 
1065.6 19313.9 
1063. 5 19483.4 
1062. 5 19585.4 
1060.6 19689.9 
1046.8 19970. 4 
1048. 7 20214.8 
1072 . 4 20283 . 3 
1074 . 9 20469.6 
1074 . 9 20486.3 
1073.3 20537 . 5 
1075 . 4 20578.4 

1074 20735. 1 

num= 

1073.1 17972.5 
1073.9 18257.4 
1071. 7 18600.6 
1070.7 18823.4 
1066. 6 18948.4 
1068. 5 19057.6 
1068.1 19202.4 
1065. 3 19357.8 

1062 19493.9 
1061.2 19586 . 6 
1051. 5 19699. 6 
1046 . 6 19993.9 
1049. 3 20219.4 
1072.6 20341.6 
1074.9 20474 .3 
1074 . 9 20488.6 
1073. 5 20540. 5 

1075 20619.2 
1074. 2 20751.5 

Sta n val Sta n val sta n val 

17897 .037 19243.3 

Bank Sta: Left Right 
19243.3 20274.2 

rneffect:i ve Flow num= 
Sta L St a R Elev 
17897 19243.3 1075.4 

20274.2 20783.9 1075.4 

. 032 20274.2 .037 

Le ngths: Left Cha nne 1 
500 493.66 

Permanent: 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Rig ht 
485 

1074.8 18140. 3 
1074 18402 .2 

1071. 6 1862 5. 8 
1069.4 18880.6 
1066.6 18970.5 
1068.6 19057 .8 
1067.9 19243. 3 
1064.8 19392. 5 
1061. 7 19499. 6 
1061.2 19587. 5 
1050.5 1973 5. 3 
1046 . 3 20037.8 

1049 20220 .8 
1072. 5 20362.6 
1074 .9 20476.7 
1074.7 20489.3 
1073.4 20545 
1074.5 20621.6 
1074. 5 20765.2 

Coeff Cont r. 
.1 

1074.1 
1073.7 
1071.9 

1067 
1067. 2 
1068.6 

1067 
1064.4 
1061.8 
1061.2 

1047 
1046.2 
1048.9 
1072.6 

1075 
1074.7 
1073.8 
1074.4 
1074.8 

Expan. 
.3 

E.G. El ev (ft) 1070. 60 El ement Left OB Chan ne 1 Right OB 
vel Head (ft) 2.00 Wt. n-val . 0.032 
w.s . Elev (ft) * 1068.60 * Reach Len . (ft) 500.00 493.66 485 . 00 
cri t w. s. (ft) * 1061.42 * Fl ow Area (sq ft) *14886. 30 
E.G. s lope (ft/ft) *0.001694 *Area (sq ft) 342.03 *14886.30 
Q Total (cf s) *169000.00 * Flow (cfs) *169000 .00 
Top widt h (ft) * 1424.00 *Top width (ft) 400.86 * 1023.14 
vel Tota l (ft/s) 11.35 * AVg . ve l . ( ft /s) 11.35 
Max c hl Dpth (ft) 22.80 * Hydr . Depth (ft) 14.55 
Conv. Total (cfs) *4106424 . 0 * Conv . (cfs) *4106424.0 
Length wtd. (ft) 49 3.66 Wetted Per. (ft) * 1028.11 
Min ch El (ft) 1045.80 Shear ( 1 b/sq ft) 1. 53 
Alpha 1.00 Stream Power ( lb/ft s) 17.38 
Frctn Loss ( ft) 0.56 Cum volume (acre-ft) 9027.03 *33328.08 3406 . 20 
C & E LOSS ( ft) 0.24 Cum SA (acres) 1989.19 * 3079 . 81 989 . 05 

************************* ********************** ************* *********************************** 

warn in g: 

warning: 

The ve 1 oc i ty head ha s changed by more than 0. 5 ft (0 .15 m). Thi s may indicate t he need for 
add i tional c ross sections. 

valid , 

valid, 

Not:e: 

The conveyance ratio (upstream conveya nce divided by downstream conveyance) 1 s 1 ess than 
0.7 or g reater than 1.4 . Thi s may indicate the need for add1 t 1onal cross sect1ons. 
Multiple c ri tical depths were found at this l ocation. The cri tical depth with t he l owest, valid , 
wat:er su rface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
************************'~********************************** *** ********************************* 

E.G. Elev ( ft) 
* ve l Head (ft) 

1070. 62 Element 
2.00 * wt . n-val. 

Left OB * Chann e 1 
0.032 
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Right OB 



• 

• 

• 

Pre-Project: 
* w. s. El e v (ft) * 1068.62 * Reach Len. (ft) 500 . 00 * 493.66 485 . 00 

Cri t w. s. (ft) * 1061. 42 * Flow Area ( s q ft) *14903. 79 
E.G. slope (ft/ ft) *0 . 001691 * Are a (sq ft ) *14903. 79 

• Q Tol:al ( cfs) *169000 . 00 * Flow (cfs) *169000.00 
Top widl:h (ft) * 1023 . 12 • Top wi dth (ft) • 1023.12 
vel Total (ft / s) 11.34 * Avg. ve l . Cft/ s) 11.34 
Max c hl Dpth (ft) 22.82 * Hydr. Depth (ft) 14 .57 
Conv. Total (cfs ) *4110138.0 * conv. (cfs ) *4110138.0 
Length Wtd. (ft) 493.66 • Wetted Per. (ft) * 1029.73 
Minch El (ft) 1045.80 s hear (lb/ sq ft) 1.53 
Alpha 1.00 Stream Power ( lb/ ft s) 17 .32 
Frctn Los s (ft) 0.56 * cum volume (ac re-ft) 1203.17 *34257.92 * 1413.43 
C & E LOSS (ft) 0 . 24 Cum SA (acres) 201.93 * 3083.65 205.34 

* * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

warn ing : 

warn ing : 

The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m). Thi s may indicate the need for 
additional cross sections . 
The conveyance ratio (upstream conveyance di vi ded by downstream conveyance) is 1 e ss l:han 
0 . 7 or greater than 1.4. This may indicate the need for additiona l cross sections. 
Mult.ipl e critical depths were found a"t this location. The c riti cal depth with the lowest, valid, 
water surface was used. 

Note: 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description: 213. 38 
Stati on Elevation Data 

Sl:a Elev Sl:a 

RS : 213.38 

num= 
El ev 

96 
Sl:a El e v Sl:a Elev Sl:a El ev 

********************* *************************** *************************** ***** 
17634.6 1070.7 17652 . 1 1070 . 7 17729. 5 1071. 2 17747 . 9 
17893.9 1073.4 17976.4 1073 .1 18006.5 1072 . 7 18006. 7 
18197.8 1072. 8 18341. 3 1071. 5 18390. 9 1071. 3 18419 .4 
18423 . 8 1070.9 18431 1071 18656. 8 1070. 5 18735 
18796 . 6 1071.1 18974 .7 1070 . 8 19012.6 1070.8 19073.3 
19192.7 1068.9 19195.5 1068 . 8 19196.5 1068. 5 19204. 6 
19225. 5 1067. 5 19242.1 1066 . 8 19303.8 1064 . 4 19303.9 
19346. 1 1064. 6 19365. 3 1061.2 19365. 5 1061. 2 19401. 7 
19411.2 1060.6 19452.9 1058.9 19499.7 1059 .7 19523 . 7 
19530.8 1060.5 19534. 1 1060.4 195 75. 5 1058.6 19625 . 5 
19678. 5 1053.7 19684.4 1053.8 19732.6 1049 .4 19735 . 1 
19767.8 1050. 7 19771. 9 1050 . 2 19796. 5 1046 . 2 19864. 4 
20311 .6 1045.6 20311.7 1045 . 4 20329.1 1049.4 20361. 7 
20364.3 1052.8 20374 1053 . 5 20405. 3 1054.8 20417 

20473 1075.2 20473.5 1075. 2 20515. 6 1074. 3 20532 
20535.9 1073 20539.6 1072. 9 20569. 9 1072 . 5 20578 
20652.6 1074 20655.9 1074 . 1 20722.7 1075. 3 20793 .4 
20831.2 1076.4 20834 1075 . 7 20842. 3 1072.9 20845 . 3 
20860. 3 1072.3 20875.9 1072 . 3 20895 . 1 1072.4 20963 . 7 
20996.7 1072.4 

Manning's n va 1 ues num= 
sta n val Sl:a n val St a n val 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
17634.6 .037 19346.1 

Bank St:a : Left 
19346.1 

Ineffective Flow 
Sta L Sta R 

17634.6 19346. 1 
20473 20996.7 

Right 
20473 

num= 
Elev 

1076.4 
1076.4 

.032 2047 3 .037 

Lengths: Left Channe 1 
210 290.06 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Right 
395 

1072. 2 17763.8 
1072.7 18008 
1070. 9 18420.4 
1070.6 18756.6 
1070. 8 19129.4 
1068. 3 19213.9 
1064 .4 19304 .2 

1061 19405 .7 
1060.4 19526. 3 
1054 . 4 19648 .5 
1049 . 2 19761.4 
1045.8 20277.6 
1051.6 20363. 3 
105 6.5 20434.2 
1073.2 20533.3 
1072 . 1 20607. 5 

1076 20804. 4 
1072 . 1 20848.9 
1072.4 20982.3 

coeff Cont r. 
.1 

1073.1 
1072. 7 
1070.9 
1070 .9 
1069.7 
1068.2 
1064.4 
1060 .8 
1060.4 
1052.9 
1050.8 
1045.7 
1052. 8 

1065 
1073 

1072 . 2 
1076.4 
1072.1 
1071.9 

Expan . 
. 3 

************************************* *** **** ******************************** ************ ******* 
E.G. El ev (ft) 1069. 81 Element Left OB Channe 1 Right OB 

* ve l Head (ft ) 1.21 Wt. n-val. 0 . 032 
w.s. Elev (ft) * 1068.60 * Reach Len. (ft) 210.00 290 . 06 39 5 .00 
Crit w.s. (ft) * 1059.34 * Flow Area (sq ft) *19139 . 19 
E.G. s l ope (ft/ ft) *0.000809 * Area (sq ft) 395.62 *19139 . 19 
Q Tota l (cfs) *169000.00 * Flow (cfs) *169000.00 

~~~ *~~~~ ~ms) * 125~:~~ : :~~-w~~ih ~ms) 149.92 * nou~ 
Max Chl Dpth (ft) 23.20 * Hydr. Dept:h (ft) 17 . 37 
conv. Total (cfs) *5943323.0 * Conv. (cfs) *5943323 .0 
Length Wtd. ( ft ) 290.06 wetted Per. (ft ) • 1106 .71 * 
Min c h El ( ft ) 1045.40 * shea r (lb/ sq ft) 0.87 
Alpha 1.00 * stream Power ( lb/ f t s) 7.71 
Frct:n Loss (ft) 0.20 * cum volume (acre-ft) 9022 . 80 *33135.28 3406.20 
C & E LOSS (ft) 0.07 * Cum SA (ac res) 1986 . 03 * 3067.77 989.05 

* * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * ** * * * * * * * * * * * * * * * * * * 

Note: Mul tip l e criti cal dept:hs were found at: this location . The critica l depth with the l owest, vali d, 
water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
********* ******************************* **** *********************** ******* ** *********** ******** 
* E.G. El ev (ft) 1069. 82 El emenl: Left OB Channe 1 • Right OB • 

ve l Head (ft) 1.21 Wt. n-val. 0 . 032 
w.s. El ev (ft) * 1068.61 * Reach Len. (ft) 210.00 290.06 39 5 . 00 

* cri t w.s . (ft) • 1059.34 * Fl ow Area (sq ft) *19155.73 
* E.G. s l ope (ft/ ft) *0 .000810 * Area (sq ft) *19155 . 73 
• Q Total (cfs) *169000.00 • Flow (cfs) *169000.00 

Tvoe p WT 'o.dtta hl (Cfftt/)s) • 1101.75 * Top wi dth (ft) • 1101.75 • 
1 8.82 * Avg. vel. (ft/ s) 8.82 

* Max Chl Dpth (ft) 23.21 * Hydr. Depth (ft) 17.39 
conv. Total (cfs) *5937578.0 * Conv. (cfs) *5937578.0 
Length wtd . (ft) 290.06 wetted Per. (ft) * 1110.71 * 
Minch El (ft) 1045.40 shear (lb/ sq ft) 0.87 
Alpha 1.00 St ream Power ( lb/ ft s) * 7.70 
Frctn Loss (ft) 0.20 cum volume (acre-ft) 1203.17 *34064 . 92 1413.43 
c & E Loss (ft) 0.07 cum SA (acres) 201.93 * 3071.61 205 .34 

* * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * 
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Pre - Project 

Note: Multiple critical depths were found at this location. The critical de pth with the lowe s t , valid, 
water surface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 213.3 3 

INPUT 
Description: 213.33 
Station Elevation Data num= 96 

Sta Elev Sta Elev sta 

17662 . 6 
17890.3 
18241.8 
18337. 3 
18680.7 
19104.2 
19112.4 
19163.9 
19222.7 
19344. 3 
19418.1 
19538.8 
19671. 3 
19759 . 3 
20449.3 
20662.5 
20789.1 

20896 
21012.3 
21244.4 

1072. 6 17668 
1072 17891. 3 

1071 . 2 18279.3 
1070 . 5 18464 . 8 
1070 . 7 18888.5 

1069 19104.4 
1067.7 19123 . 4 
1070.3 19173.4 

1066 19244 . 2 
1063.4 19367.2 
1060.9 19453.8 
1058.7 19541 
1051.4 19710.3 
1046. 3 19761. 3 
1048.9 20508 
1069 . 4 20704 
1069 . 5 20821.1 
1072 . 7 20902 .1 
1072 . 8 21051. 5 
1073.1 

Manning ' s n values 

1072. 6 17677 
1072 17919.8 

1070. 9 18302 . 9 
1070. 6 18565 . 2 

1070 18954 . 5 
1069 19107. 7 

1067.3 19136.1 
1070.7 19184.4 
1064 . 1 19272.3 
1062 . 3 19389 
1059 . 7 19472 .5 
1058.6 19590 
1047 . 2 19715.9 
1046. 3 19780. 3 
1066. 2 20514.9 
1068. 4 20729 . 7 
1071.4 20854 . 7 
1072.7 20919 . 8 

1073 21059 . 7 

num= 
Sta n val sta n val Sta 

Elev Sta 

1072. 6 17679.2 
1071.9 18055.2 
1070. 9 18305.8 
1070.8 18644.2 
1069. 6 19002 .1 

1069 19109. 5 
1067.1 19144 . 4 
1069. 5 19203. 3 

1063 19328. 9 
1062 19396 . 3 

1059.2 19476.7 
1056. 9 19629.4 
1046.8 19755.6 
1046 . 2 203 58.7 
1068.7 20553 . 2 
1068. 7 20782 . 7 

1073 20856.9 
1072. 5 20932.4 

1073 21066 

n val 
******************************************* ***** 
17662.6 .037 19328 . 9 

Bank Sta : Left Right 
19328.9 20514. 9 

Ineffective Flow num= 
Sta L Sta R Elev 

17662.6 19328 . 9 1073. 1 
20640. 2 21244.4 1073.1 

. 032 20514.9 .037 

Lengths: Left channel 
266 316.41 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
426 

Elev sta 

1072.7 17685. 5 
1071.9 18114. 9 
1070 . 8 18316.6 

1071 18654.1 
1069. 7 19091. 3 
1068.5 19112.3 
1069.1 19147 .5 
1068.1 19209 . 7 
1063 . 5 19336.9 
1061.9 19416 . 7 
1057.5 19 530.4 
1054. 2 19644.5 
1046.4 19757. 3 
1045.4 20444.8 
1069 . 1 20640. 2 
1069 . 1 20784.7 
1073.1 20859.1 
1072.6 20967.3 
1073.1 21092 .4 

Coeff Contr. 
. 1 

Elev 

1072.7 
1071.9 
1070 . 7 

1071 
1069 

1067.7 
1069 . 9 
1067.1 
1063.4 
1061. 3 
1058.7 
1053 .7 
1046 .3 
1048.7 
1069 . 7 
1069 . 2 
1073 . 1 
1072 . 5 

1073 

Expan. 
. 3 

***** **************** ************************************************************** *********** 
E.G. Elev (ft) 1069.53 Element Left OB Channel 
vel Head (ft) 0.96 Wt. n-val. 0.032 

Right OB 

w.s. Elev (ft) * 1068.57 * Reach Len. ( ft) 266.00 316.41 426 . 00 
Crit w.s . (ft) * 1057.70 * Flow Area (sq ft) *21480.53 
E. G. slope (ft/ ft) *0.000606 * Area (sq ft ) 586.65 *2 1480. 53 
Q Total (cfs) *169000.00 * Flow (c f s ) *169000.00 

1. 81 

To\' width (ft) * 1371.95 * Top width (ft) 164.87 * 1185.64 
ve Total (ft/ s) 7.87 * AVg . vel . (ft/ s) 7.87 

21.44 

Max chl Dpth (ft) 23.17 * Hydr . Depth (ft) 18.12 
Conv. Total (cfs) *686535 2. 0 * Conv . (cfs) *6865352.0 
Length wtd. (ft) 316. 41 Wetted Per. ( ft) * 1189. 56 
Min ch El (ft) 1045.40 she ar (lb/ sq ft) 0.68 
Alpha 1.00 Stream Power (lb/ ft s ) 5. 37 
Frctn Loss (ft) 0 . 19 * Cum volume (acre - ft ) 9020.43 *33000 . 04 3406.19 
C & E LOSS (ft) 0 . 02 * Cum SA (acres) 1985 . 27 * 3060 . 16 988.95 

***************** *********************** ******************************************************* 

wa rning : Divided flow com\'uted for this cross - section. 
Note : Multiple critica depths were found at this location . The critical depth with the lowes t, valid , 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
******************* **************************************************************************** 

E.G. Elev (ft ) 1069.54 Element Left OB Cha nnel * Right OB 
vel Head (ft) 0.96 wt. n- val. 0.032 
w.s. Elev ( ft ) * 1068.58 * Reach Len. (ft ) 266.00 316.41 426 . 00 
Crit w. S . (ft) * 1057 . 70 * Flow Area (sq ft) *21497. 32 

* E.G. Slope (ft/ft) *0.000608 * Area (sq ft) *2149 7 .32 
Q Total (cfs) *169000 . 00 * Flow (cfs ) *169000.00 
TO\' Width (ft) * 1185.62 * Top Width (ft) * 1185.62 
ve Total (ft/ s) 7.86 * AVg. vel. (ft/ s) 7 . 86 
Max chl Dpth (ft) 23 .18 * Hydr. Depth (ft) 18.13 
Conv. Total (cfs) *6854778. 0 * Conv. (cfs) *6854778. 0 
Length Wtd . (ft) 316.41 * wetted Per. (ft) * 1194.64 
Minch El (ft ) 1045.40 shear (lb/ sq ft) 0.68 

* Alpha 1.00 Stream Power (lb/ ft s) 5 .37 
Frctn Loss (ft) 0.19 Cum volume (acre - ft) 1203.17 *33929.57 1413.43 
C & E LOSS (ft) 0.02 Cum SA (acres) 201.93 * 3064.00 205.34 

* * *********** ****************,~ *************** * ** *** * * ****************************************** 

Note: Multiple critical depths were found at this location. The critical depth with the lowes t, valid, 
water surface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 213. 26 

RS : 213.26 

Station Elevation Data num= 45 
Sta El ev sta El ev Sta El ev Sta El e v Sta El e v 

********* * * * ** * o~ * * * * * **** ** * * * *** * * * >~ * * * * ** **** **** ** * o~*** ** * ** ***** * * * * *** *** ** 
17300 1071.7 17670 1072 178 50 1073.6 18250 1075.5 19180 1078 .2 

19488.1 1078 . 1 19488.2 1072.97 19495 . 2 1069.2 19517. 2 105 7 . 5 19564.2 1055 . 4 5 
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• 

• 

• 

Pre - Project 
19584.2 
19689.4 
19838.2 
19986.9 
20121. 7 
20248 . 7 
20387.9 

1051. 3 19586 . 9 
1047.3 19704.2 
1042. 8 19871. 7 
1042. 7 19989.4 
1043 . 3 20171. 2 
1042 . 2 20286. 9 
1070.4 20387 . 9 

1051 19589. 4 1051 19638.2 1048.1 19686. 9 1047. 3 
1047 . 2 19743 .2 1042.2 19786.9 1042.15 19789 . 4 1042.2 
1042 . 9 19886 . 9 1043.85 19889.4 1043.8 19938 . 2 1044.1 
1042 . 7 20038. 2 1042. 3 20086.9 1042. 85 20089.4 1042.8 

1041.05 20188.2 1040.9 20189.4 1040.9 20223.2 1040.4 
1043.4 20289.4 1043 . 4 20307.7 1044. 35 20382.7 1069 . 6 
1072. 9 20388 1078 . 19 20790 1078. 3 21330 1075. 5 

Manning' s n values num= 
Sta n val sta n val Sta n val 

**************** ******************************** 
17300 .037 19488.2 

Bank Sta : Left Right 
19488.2 20387.9 

Ineffective Flow num= 
Sta L Sta R Elev 
17 300 19488.2 1072.97 

20387.9 21330 1070.4 

. 032 20387. 9 .037 

Lengths: Left Channel 
155 152 . 22 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
155 

coeff contr . 
. 1 

Expan. 
. 3 

************************************************************* ********************************** 
• E.G. El ev ( ft) • 1069 . 32 • Element Left OB • channe 1 • Right OB • 
• ve l Head (ft) 1.17 • Wt. n-val. 0.032 
* w.s. Elev (ft) • 1068 . 16 • Reach Len . (ft) 0.10 0.10 0.10 
• crit w.s. (ft) • 1055 . 61 • Flow Area (sq ft) *19493 . 06 
• E.G. slope ( ft / ft) *0.000568 • Area (sq ft) *19493 . 06 
• Q Total (cfs) *169000 . 00 • Flow (cfs ) *169000.00 
• Top wi dth (ft) 881.25 * Top width (ft) 881. 25 

vel Total (ft/s ) 8.67 * Avg. vel . (ft/s) 8.67 
* Max Chl Dpth (ft) 27.76 * Hydr. Depth (ft) 22.12 
* Conv . Total (cfs) *7091406 . 0 * Conv. (cfs) *7091406.0 

Length Wtd . (ft) * 0 . 10 • Wetted Per . (ft) * 888.93 * 
• Minch El (ft) 1040.40 • s hear (lb/ sq f t ) 0.78 
• Alpha 1.00 • Stream Power ( lb/ ft s) 6.74 
• Frctn Loss (ft) • cum volume (acre-ft) 9018 . 64 *32851. 22 • 3406 . 18 
* C & E LOSS (f1:) * Cum SA (acres) * 1984 . 76 * 3052.65 988.85 
************************************************************************************ *********** 

Note: Multipl e critical depths were found at this location. The critical depth with the lowest, valid, 
energy was used. 

CROSS SECTION OUTPUT Profile #PF#2 
************************************************************* ****************************** **** 
* E.G. Elev (ft) 1069.34 * Element Left OB Chan ne l Right OB 
• vel Head (ft) 1.17 • Wt. n-val. 0.032 
* w.s. Elev (ft) * 1068.17 * Reach Len. ( ft) 0.10 0.10 0 . 10 
• Crit W.S. (ft) * 1055.61 * Fl ow Area (sq ft) *19505.43 
* E.G. s l ope (ft/ft) *0 . 000567 * Area (sq ft) *19505.43 
• Q Total (cfs) *169000 . 00 * Flow (cfs) *169000. 00 
• Top Width (ft) 881.21 • Top width (ft) 881.21 

ve l Tota l (f1:/s) 8.66 • Avg. vel. (f1:/s) 8 . 66 
* Max Chl Dpth (ft) 27. 77 * Hydr. Dept h (ft) 22 . 13 
• Conv. Total (cfs) *7098895.0 * Conv. (cfs) *7098895.0 
* Length Wtd. (ft) 0.10 • Wetted Per. (ft) 888.94 
* Minch El (ft) 1040 .40 s hear (lb/sq ft) 0.78 

Alpha 1.00 *Stream Power (lb/ ft s) 6.73 
• Frctn Loss (ft) * cum volume (acre-h) 1203.17 *3 3780.65 * 1413.43 
* C & E LOSS (f1:) *Cum SA (acres) 201.93 * 3056.49 205.34 
********************************-,:,****-,:,-,:,********-,:,-,:,******** ************************************** 

Note : Multipl e critical depths were found at this location. The critical depth with the lowest, valid, 
energy was used. 

BRIDGE 

RIVER: 1 
REACH: 1 

INPUT 

RS: 213.255 

Descripti on: Central Avenue 
Distance from Upstream XS = 

Bridge 
.1 

151.22 
2.6 

coordinates 

Deck/Roadway width 
weir coefficient 
Upstream Deck/ Roadway 

num= 11 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

******-,:,-,:,*********** *****************************-,:,**** -,:, ****-,:,******** ***** 
19488.1 1078 . 1 1072.97 19488.2 1078 . 14 1072.97 19586 . 9 1078 . 5 1073. 28 
19686 . 9 1078 . 86 1073.64 19786.9 1079 . 15 1073.93 19886 . 9 1079.37 1074 . 2 
19989 . 4 1079 . 38 1074.2 20086.9 1079 . 13 1073.93 20188 . 2 1078.89 1073 . 7 
20286 . 9 1078. 53 1073 . 32 20388 1078 . 19 1072.98 

upstream Bridge cross section Data 
Station Elevat i on Data num= 45 

Sta El ev Sta El ev Sta Elev sta Elev Sta 

17300 1071.7 17670 1072 17850 1073.6 18250 1075 . 5 19180 
19488 . 1 1078.1 19488. 2 1072 .97 19495.2 1069. 2 19517 . 2 105 7. 5 19564 . 2 
19584.2 1051.3 19586.9 1051 19589 . 4 1051 19638.2 1048.1 19686 . 9 
19689.4 1047. 3 19704. 2 1047.2 19743 . 2 1042 . 2 19786.9 1042.15 19789 . 4 
19838 . 2 1042.8 19871 . 7 1042 . 9 19886 .9 1043.85 19889. 4 1043.8 19938 . 2 
19986.9 1042. 7 19989. 4 1042 . 7 20038.2 1042.3 20086.9 1042.85 20089.4 
20121.7 1043. 3 20171.2 1041.05 20188 . 2 1040. 9 20189.4 1040.9 20223.2 
20248 . 7 1042. 2 20286. 9 1043.4 20289.4 1043.4 20307.7 1044. 35 20382.7 
20387.9 1070.4 20387. 9 1072.9 20388 1078 . 19 20790 1078.3 21330 

Manning's n values num= 
Sta n val sta n val Sta n val 

**************-,:,-,:,**-,:,-,:,-,:,*************************** 
17300 .037 19488 . 2 .032 20387 . 9 .037 

Bank sta: Left Right coeff cont r . 
19488.2 20387.9 .1 

Expan . 
. 3 

Ineffective Flow num= 

Elev 

1078 . 2 
1055.45 

1047. 3 
1042.2 
1044.1 
1042.8 
1040.4 
1069.6 
1075 . 5 
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Pre-Project 
Sta L Sta R Elev 
17300 19488.2 1072.97 

20387-9 21330 1070 -4 

Permanent 
F 
F 

Downstream Deck/ Roadway Coordina t es 
num= 11 

Sta Hi cord Lo cord St:a Hi cord Lo Cord Sta Hi Co rd Lo Cord 

19488.1 1078.11072.97 19488.2 1078 . 14 1072 . 97 19586.9 1078.5 1073.28 
19686.9 1078 . 86 1073.64 19786 . 9 1079.15 107 3.93 19886.9 1079.3 7 1074. 2 
19989 . 4 1079.38 1074 . 2 20086.9 1079 . 13 1073.93 20188.2 1078.89 1073 . 7 
20286.9 1078.53 1073.32 20388 1078.19 1072 .98 

Downstream sri dge cross secti on oat:a 
Stat i on Elevation Data num= 45 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
*********************** ******************************** ** *********************** 

17300 1071.7 17670 1072 17850 
19488. 1 1078.1 19488. 2 1072.97 19495. 2 
19584.2 1051.3 19586.9 1051 19589.4 
19689.4 1047 . 3 19704 . 2 1047 .2 19743.2 
19838.2 1042 . 8 19871 . 7 1042.9 19886.9 
19986 .9 1042 . 7 19989 . 4 1042 . 7 20038.2 
20121.7 1043. 3 20171.2 1041. OS 20188.2 
20248.7 1042. 2 20286. 9 1043. 4 2028 9 . 4 
20387.9 1070 .4 20387.9 1072.9 20388 

Manni ng' s n values num= 
Sta n va l sta n va l sta 

17300 . 037 19488. 

Bank Sta : Left Right 
19488. 2 20387. 9 

Ineffective Fl ow num= 
Sta L Sta R El ev 
17300 19488 .2 1072 . 97 

20387.9 21330 1070 . 4 

. 03 2 20387.9 

coeff contr. 
.1 

Permanent 
F 
F 

1073 . 6 18250 1075.5 
1069 .2 19517.2 1057.5 

1051 19638. 2 1048.1 
1042.2 

1043.85 
1042. 3 
1040.9 
1043.4 

1078 . 19 

n val 

.037 

Expan . 
.3 

19786.9 1042 . 15 
19889.4 1043 . 8 
20086.9 1042 . 85 
20189.4 1040 . 9 
20307. 7 1044 . 35 

20790 1078.3 

19180 1078 . 2 
19564 . 2 1055.45 
19686.9 1047. 3 
19789.4 1042.2 
19938. 2 1044.1 
20089 .4 1042.8 
20223.2 1040 . 4 
20382.7 1069 . 6 

21330 1075 . 5 

upstream Embankment s ide s lope 
Downstream Embankment side slope 
Maximum all owable submergence for weir 
El evation at which weir f l ow begins 
Energy head used in s pillway de s ign 
Spil l way height used in des ign 

hori z . to 1. 0 vertica l 
horiz. to 1.0 vertical 

we1 r crest shape 

Number of Piers 

Pier Data 
Pier Station 
Upstream 

width 

2 . 5 
Downstream 

width 

2 . 5 

Pier Data 
Pier Station 
ups1: ream 

width 

upstream=19588 .15 
num= 2 

Elev width Elev 

1051 
num= 

Elev 

1051 

2. 5 1073.28 
2 

width El ev 

2.5 1073. 28 

Upstream=19688.15 
num= 2 

Elev width Elev 

2 . 5 1047 . 3 2.5 1073.7 
oownst ream num= 2 

Width El ev wid t h Elev 

2. 5 1047 . 3 2.5 1073 . 7 

Upstream=19788 . 15 
Pier Data 
Pier staLi on 
Upstream num= 2 

width Elev width Elev 

2 . 5 1042.15 2 . 5 1073.9 
oowns"t ream num= 2 

width El ev width El ev 

2. 5 1042 .15 2.5 1073. 9 

up s t ream=19888 .15 
Pier Data 
Pier Station 
Upstream num= 2 

width Elev width Elev 

2.5 1043.8 2.5 1074 . 2 
Downstream num= 2 

width El ev width El ev 

2.5 1043.8 2.5 1074. 2 

Pier Data 
Pier Station Upst ream=19988 . 15 
Upstream num= 2 

width El ev width El ev 
* ***** * *** ** ** * * * **** * * * * ****** * 

2 . 5 1042.7 2.5 1074.2 
Down s tream num= 2 

width El ev width El e v 

2. 5 1042.7 

Pier Data 
Pier Station 

2.5 1074.2 

Upst ream=2 0088 . 15 

flow . 95 

Broad Crested 

oownstream=19588 .15 

oownstream=19688.15 

oownstream=19788 .15 

oownst ream=19888.15 

oownstream=19988. 15 

oownstream=20088.15 
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• 

• 

• 

Upstream 
width 

num= 2 
Elev width Elev 

2.5 1042.8 2 . 5 107 3 .9 
Downstream num= 2 

width Elev width Elev 
* ***** * ************ ** ********** * 

2. 5 1042.8 2. 5 1073.9 

Pier Data 
Pler Station Upstream=20189 . 45 
Upstream num= 2 

width El ev width El ev 
*********** ** * ** * * *** * * ***** *** * 

2 .5 1040 . 9 2 . 5 1073. 7 
Downstream num= 2 

width Elev width Elev 
*** ****** *************** *** ***** 

2.5 1040.9 2 .5 1073. 7 

Upst ream=20288 .15 
Pi e r Data 
Pi e r Station 
Upstream num= 2 

width Elev width Elev 

2.5 1043.4 2 .5 1073.3 
Downstream num= 2 

width El ev width El ev 
* **** * * ******** *** * ** ** ******* * * 

2.5 1043.4 2. 5 1073 . 3 

Number of Bridge coeffi c i e nt Sets 1 

Downstream=20189.45 

Downsueam=20288 .15 

Low Flow Met:hods and Data 
Energy 
Momentum Cd 1. 2 
Yarnell 

Selected Low Flow Methods 

High FlOW Method 
Energy only 

Additional Bridge Parameters 

KVal 1. 05 
Highest Energy Answe r 

Pre - Project 

Add Friction component to Momentum 
Add We i ght component to Momentum 
Class B f l ow critical depth computations us e criti cal depth 

inside the bridge at the upstream end 
Crite ri a to check for pressure flow= Upstream energy grade line 

BRIDGE OUTPUT Profile #PF#l 
************************************************ ************* ******************************* 

E.G. us. (ft) 1069.32 El ement 
W.S. US. (ft) 1068.16 E. G. Elev (ft) 
Q Total (cfs) 169000.00 w.s. Elev (ft) 
Q Bridge (cfs) 169000.00 Crit w.s. (ft) 

• Q weir (cfs) Max chl Dpth (ft) 
weir Sta Lft (ft) vel Total (ft/s) 

• weir Sta Rgt (h) Flow Area (sq ft) 
weir subme rg Froude # ch l 

• weir Max Depth (h) Speci f Force (cu f t) 
Min El weir Flow ( ft) 1072. 98 Hyd r Depth ( ft) 

* Min El Prs (ft) 1074.20 * W.P. Tot a l (ft) 
• Delta EG (ft) 0.19 Conv . Total (cfs) 

Delta ws (ft) 0.21 Top width (ft) 
BR Open Area (sq ft) 23844.87 Frctn Loss (ft) 

*Inside BR US 
1069.29 
1068 . OS 
lOSS . 83 

27 . 65 
8 . 93 

18925. 37 
0. 34 

270196.80 
21.99 

1248.98 
5381226.0 

860.74 

*Ins ide BR DS 
1069.14 
1067.88 
1055.83 

27.48 
9.00 

18778.97 
0. 34 

267354.20 
21.84 

1245.37 
5322311.0 

859.92 

BR Open Vel (ft/ s) 9.00 C & E LOSS (ft) 
Coef of Q Shear Total ( l b/sq ft) • 0.93 0.95 

• Br sel Method Momentum Power Total (lb/ ft s) 8.33 8.54 
*********************************** ****************************** *** ************************* 

Note : Multiple critical depths were found at this location. The critical depth with the lowest, valid , 
energy was used . 
Multlple critical depths were found at this location. The critical depth with the l owest, valid, 
e nergy was used. 

Note: 

BRIDGE OUTPUT Profile #PF#2 
************** *************************************1:: ************** ****'**** ******************* 

E.G. us. (ft) 1069.34 • Element 
W.S. US. (ft) 1068.17 • E.G . Elev (ft) 
Q Total (cfs) 169000.00 w.s. Elev (ft) 
Q Bridge (cfs) 169000.00 Crit w.s. (ft) 
Q weir (cfs) Max chl Dpth (ft) 

• weir sta Lft (ft) vel Total (ft/ s) 
• weir Sta Rgt (ft) Fl ow Area (sq ft) 

weir subme rg Froude # Ch l 
weir Max Depth (ft) • specif Force (cu ft) 

• Min El weir Flow (ft) 1078.18 Hydr Depth (ft) 
* Mi n El Prs (ft) 1074.20 W. P. Total (ft) 
• Delta EG (ft) 0.19 Conv . Total (cfs ) 
• Delta ws (ft) 0.21 Top width (ft) 
• BR Open Area (sq ft) 23784.88 Frctn Loss (ft) 

*Inside BR us 
1069.30 
1068.07 
lOSS . 83 

27.67 
8 . 92 

18937 . 56 
0. 34 

270434. 70 
22.00 

1249.28 
5386143.0 

860.81 

*Inside BR DS 
1069.15 
1067.90 
1055.83 

27.50 
8.99 

18791.46 
0. 34 

267595.70 
21.85 

1245.67 
5327335 . 0 

859.99 

BR Open Ve l (ft/ s) 8. 99 C & E LOSS (ft) 
coef of Q shear Total (lb/ sq ft) 0.93 0 . 95 
Br sel Method Momentum Power Total (lb/ ft s) 8.31 8 . 52 

********1:: ********* ***** ************************************************* ****************** *** 

Note: 

Note: 

Multiple critical depths were found at this loca tion. The critical depth with the lowest , valid, 
energy was us ed. 
Muh1ple critical depths were found at thi s location. The critical depth with the lowest, val id, 
energy was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 213. 25 
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Pre-Project 

INPUT 
Description: 213 . 2 5 - FEMA section AE 
Station El evation Data num= 45 

Sta El ev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 

17300 1071. 7 17670 1072 17850 1073 . 6 18250 1075. 5 19180 
19488.1 1078.1 19488.2 1072.97 19495.2 1069 . 2 19517.2 1057.5 19564. 2 
19584.2 1051.3 19586.9 1051 19589.4 1051 19638.2 1048 . 1 19686.9 
19689.4 1047.3 19704.2 1047.2 19743.2 1042. 2 19786.9 1042 .15 19789.4 
19838.2 1042.8 19871.7 1042 . 9 19886.9 1043.85 19889.4 1043.8 19938. 2 
19986.9 1042. 7 19989. 4 1042 . 7 20038.2 1042. 3 20086.9 1042. 85 20089. 4 
20121. 7 1043. 3 20171.2 1041.05 20188.2 1040. 9 20189.4 1040.9 20223.2 
20248. 7 1042.2 20286 . 9 1043.4 20289.4 1043.4 20307.7 1044.35 20382.7 
20387.9 1070.4 20387.9 1072.9 20388 1078.19 20790 1078.3 21330 

Manning's n values 
st:a n val 

num= 
st:a n val st:a n val 

************************************************ 
17300 . 037 19488. 

Bank St:a : Left Right: 
19488 . 2 20387. 9 

Ineffective Flow num= 
St:a L St:a R Elev 
17300 19488.2 1072 . 97 

20387.9 21330 1070 . 4 

. 032 20387.9 .037 

Lengths: Left: channel 
121 123.36 

Permanen1: 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Right: 
121 

coeff Cont:r. 
.1 

1078.2 
1055.45 

1047.3 
1042. 2 
1044.1 
1042.8 
1040.4 
1069.6 
1075. 5 

Expan. 
.3 

*********************************************************************************** ********** 
E.G. El ev (ft:) 1069.14 El eme nt: Left: OB Channel Right: OB 
vel Head (ft:) 1 . 19 wt. n-val . 0.032 
w.s. El ev (ft:) 1067.95 Reach Len. (ft:) 121.00 123.36 121.00 

* crit: w.s. (ft:) 1055 . 61 Fl ow Area (sq ft:) *19310.07 
E.G. s l ope (ft:/ft:) *0.000585 *Area (sq ft:) *19310.07 

* Q Total (cfs) *169000.00 * Fl ow (cfs) *169000 . 00 
Top wi dt:h (ft:) 880 . 24 * Top wi dt:h ( ft:) 880. 24 
ve l Total (ft:/s) 8.75 * AVg. vel. (ft:/s) 8.75 
Max chl Dpt:h (ft:) 27.55 * Hydr. Depth ( ft:) 21.94 
Conv . Total (cfs) *6986536 .0 * Conv. (cfs) *6986536 .0 
Length wt:d. (ft:) 123 . 36 wetted Per. (ft:) 887.84 
Min ch El (ft:) 1040.40 Shear (l b/sq ft:) 0. 79 
Al pha 1.00 Stream Power ( l b/ ft: s) 6.95 
Frct:n Loss (ft:) 0.07 *cum vol ume (acre-ft:) 9018.64 *32785.34 3406.18 
C & E LOSS (ft:) 0. 05 Cum SA (acres) * 1984. 76 * 3049. 65 988. 85 

*********************************************************************************************** 

Note: Multiple critical depths were foun d at: this location. The critical depth with the lowest, valid, 
energy was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 

E.G. El ev ( ft) * 1069.15 Element Left: OB channel Right: OB 
vel Head (ft:) 1.19 Wt. n-va l . 0.032 
w.s. Elev (ft) * 1067.96 * Reach Len. (ft) 121.00 123.36 121.00 
cri t w.s. (ft) * 1055.61 *Flow Area (sq ft) *19322.76 
E.G . Slope (ft/ft:) *0. 000584 * Area (sq ft) *19322. 76 
Q Tota l (cfs) *169000.00 * Flow (cfs) *169000.00 
Top width (ft:) 880.24 * Top width (ft) 880 . 24 
ve l Tota l (ft/s) 8. 75 * Avg . ve l. (ft:/s) 8. 75 
Max chl Dpth ( ft:) 27.56 * Hydr . Depth (ft) 21.95 
conv . Tot: a l ( cfs) *6994050. 0 * conv . (cfs) *6994050 . 0 

* Length Wt:d. (ft:) 123.36 Wetted Per. (ft) 887 . 87 
Min ch El (ft) 1040.40 shear ( l b/sq ft:) 0. 79 
Al pha 1.00 stream Power (lb/ft s) 6.94 

* Frct:n Loss (ft:) 0.07 Cum volume (acre-ft) 1203.17 *33714.73 1413.43 
c & E Loss (ft) 0.05 cum SA (acres) 201.93 * 3053.48 205.34 

*********************************************************************************************** 

Note: Multiple critical depths were fou nd at t his location . The critical depth with the l owest, valid, 
energy was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 213.21 

RS: 213.21 

Rl ght Channel Bank Stat:10n Interpolated 
Stat1on El evation Data num= 96 

Sta El ev Sta El ev St:a El ev St:a El ev Sta El ev 
*'tl: * * * * * ** **** ******** * * **** * ******* * ** ** * * * * * * * * * * ********* * * *** * * * * * * ********* * 

18330.9 1072.8 18364 1072. 8 18412.8 1073.1 18447 . 9 1073 18475.1 1072 . 3 
18506.2 1072 18530.5 1071.118588 . 6 1070 18604 . 7 1069.8 18607.3 1070 
18638.6 1069.9 18645.2 1070 18646 . 8 1070 18647 1070 18648.3 1070 
18679.6 1070.4 18691 1070.2 18696.8 1070. 3 18826.1 1070 . 2 18853.1 1069.7 
18879.8 1069.1 18990 1068. 8 19004 . 3 1068. 6 19030 . 8 1069 19071. 8 1069 . 5 
19171.4 1069 . 4 19189. 5 1069.4 19238.8 1069.2 19251.2 1070 19253 .8 1070 
19283.8 1069 19284.7 1069 19384 1068.2 19385.3 1068 . 1 19387.8 1068.1 
19391.2 1068.1 19421.7 1067.9 19486.6 1066.6 19490.3 1065 . 6 19518.8 1054 .9 
19533.4 1049 19535.9 1049 . 5 19545.6 1052 19551.4 1054 . 2 19576.8 1051.8 
19595.9 104 7. 4 19611. 2 1046.8 19618.6 1046.7 19619 .1 1046.6 19626.3 1045. 5 

19627 1045 . 3 19697 1045.2 19802.7 1045.1 20377 . 2 1044.9 20380.6 104 5 
20387 . 2 1045 . 1 20389.8 1045.1 20418.5 1045. 3 20484 . 9 1046. 3 20500. 9 1046 . 4 
20506 . 4 1046 . 3 20545.8 1046.4 20547 1046.4 20573 . 1 1046 20581 1046 

20584 1054 . 4 20584.6 1058.9 20634.9 1062. 9 20654 . 9 1064 .2 2066 3 1064.8 
20687 1065.1 20732. 3 1064.9 207 49.5 1065. 1 20761. 2 1066 2078 7 . 8 1066.2 

20803.3 1066.3 20840 1066.3 20853 . 8 1066. 3 20900. 8 1066. 8 20929 . 7 1067.2 
20948.4 1067.8 20957.7 1070. 3 20963.6 1072.1 20965.8 1071.9 20972 . 5 1072.2 
20980.1 1072.5 21025.3 1072. 2 21041. 7 1072.4 21049 1072.4 21083 1072.6 
21094.6 1072.7 21137.7 1072. 7 21224 . 3 1073.6 21258.5 1074.2 21274.1 1074.3 
21278.4 1074. 5 
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• 

• 

• 

num= Manning's n values 
Sta n val sta n val Sta n val 

************************************************ 
18330.9 .037 19490.3 

Bank Sta: Left Right 
19490. 3 20418 . 5 

Ineffective Fl ow num= 
Sta L St a R Elev 

18330 . 9 19253.8 1074 
20418.5 21278. 4 1074 

. 032 20418 . 5 .037 

Lengths: Left Channe 1 
450 531.57 

Permanent 
F 
F 

Right 
745 

Pre-Project 

Coeff Contr. 
.1 

Expan. 
. 3 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*********************************************************************************************** 
* E. G. El ev (ft) 1069.03 * Element Left DB * c han ne l Right DB 
• vel Head ( ft) 1.04 * Wt . n-val . 0 . 037 0 . 032 

w. s. Elev (ft) • 1067.99 * Reach Len. ( ft ) 450 . 00 531. 57 745.00 
Cri t W. S. (ft) • 1055.88 . Flow Area (sq ft) 55 . 46 *20303. 46 

* E.G. s l ope (ft/ft) *0. 000510 * Area (sq ft) 55 . 46 *20303. 46 * 4648 . 82 
Q Total (cf s) *166000. 00 * FlOW (cfs) 38.71 *165961. 30 

~~~ ~~~~~ (ft) • 1 540.79 • Top widt h (ft) 81.99 928.20 530.60 
(ft/s) 8.15 • Avg. vel. (ft/s) 0.70 8.17 

* Max c hl opth (ft) 23.09 • Hydr. Depth (ft) 0.68 21.87 
Conv. Tota 1 (cfs) *7351368 . 0 * conv . (cfs) 1714 .1 *7349654. 0 

• Length wtd. ( ft ) 531. 56 • wetted Per . (ft) 82 .14 932 . 81 
Min c h El ( ft ) 1044 . 90 Shear (1 b/sq ft) 0.02 0.69 
Alpha 1. 00 Stream Power ( lb/ ft s) 0 . 02 5.66 
Frctn LOSS (ft) 0 . 36 * Cum Volume (ac re-ft) 9018.56 *32729 . 25 . 3399.73 

0.04 Cum SA (acres) * 1984. 65 * 3047.08 988.11 C & E LOSS (ft) 
*********************************************************************************************** 

Note: Multipl e critical depths were foun d at this l ocation . The c ri tical depth with the lowest, valid , 
water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
***********************=*********************************************************************** 

E.G. Elev (ft) 1069 .04 Element Left DB Channel * Right OB * 
*vel Head (ft) 1.04 Wt. n- Val. 0 . 032 

w.s. Elev (ft) * 1068.00 • Reach Len. (ft) 450.00 531 . 57 745.00 
• crit w.s. (ft) * 1055.88 * Flow Area (sq ft) *20315 . 02 

E.G. s l ope (ft / ft) *0 .000528 *Area (sq ft ) *20315.02 
• Q Total (cfs) *166000 . 00 * Fl ow (cfs) *166000 . 00 

Top wi dt h (ft ) 928. 20 • Top width (ft) 928 . 20 
vel Total (ft/s) 8.17 • AVg. vel . (ft/s) 8 . 17 

• Max chl opth (ft) 23.10 * Hydr . oepth ( ft ) 21. 89 
* conv. Total (cfs) *7227547.0 * Conv. (cfs) *7227547.0 

Lengt:h Wtd . (ft) 531.57 *Wetted Per . (ft) 957.91 
Min c h El (ft) 1044.90 * s hea r ( lb/sq ft) 0. 70 
Alpha 1.00 Stream Power ( lb/ f t s) 5 . 71 
Frctn Los s (ft) 0.36 c um volume (acre-ft) 1203. 17 *33658 . 60 1413.43 
c & E Loss (ft) 0.04 c um SA (acres) 201.93 * 3050 . 92 205.34 

*********************************************************************************************** 

Not:e: Multiple c riti cal depths were found at this locat i on. Th e criti cal de pth with the l owest, valid, 
wat:er s urface was used. 

CROSS SECTION 

RIVE R: 1 
REACH: 1 

I NPUT 
oesc r i pti on : 213 .11 

RS : 213.11 

Station Elevation Data num= 85 
Sta El ev Sta El ev Sta El ev Sta El ev St a El ev 

******************************************************************************** 
17566.5 1070 .1 17705 .4 1071.3 17742. 2 1071. 6 17814. 3 
17929.2 1069.8 17996.1 1072. 7 18084. 9 1073.4 18245 . 7 
18312. 5 1071. 8 18319. 5 1069.3 18320.2 1069.1 18324. 7 
18382.1 1068.8 18390 1068. 3 18395. 2 1069. 2 18399. 3 
18480.8 1071. 2 18492. 7 1070.4 18507. 8 1070 18517 .1 

18584 1071. 9 18596. 8 1072.2 18606 1072. 4 18609.2 
18759.6 1071.8 18769.2 1073.7 18780.8 1075. 5 18785. 7 
18863.8 1073.8 18931.9 1074.1 18960.3 1074. 3 18976 . 4 
19047.7 1075 19171. 5 1072.4 19275.4 1071 19456 

19575 1067.9 19589.1 1068. 3 19601. 9 1071.4 19606 . 1 
19661.3 1047.6 20012.6 1047.6 20486.9 1047.9 20586 . 5 
20638.9 1086.2 20743.9 1086.8 20798.9 1087. 3 20849 
20889.5 1087.8 20899.2 1087.8 20922 1087. 5 21000. 4 
21080 .5 1084.4 21100. 6 1083. 3 21131 . 5 108 3 21372. 7 
21449.7 1073.9 21464 . 1 1073.6 21478.8 107 3. 9 21484 . 8 
21602. 4 1073. 9 21694. 6 1073.6 21800.6 1072.4 21943 . 2 
22217.7 1071 22268. 3 1071.4 22 474. 2 1073.6 22486 . 2 

Manning's n values num= 
Sta n val Sta n va l Sta n val 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
17 566.5 .037 19606. 1 

Ban k sta: Le f t Right 
19606.1 20599.1 

rneff ect: i ve Fl ow num= 
Sta L Sta R Elev 

17566.5 18780.8 1087. 8 
20599. 1 22488 . 2 1087.8 

. 0 32 20599.1 .037 

Le ngths: Left Channe 1 
425 459.38 

Permanent: 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Right 
565 

1070 . 1 17888.9 
1073 . 1 18304 . 6 
1069 .1 18353.4 
1071 . 7 18472.2 
1069 . 2 18520.7 
1072 . 4 18753.6 

1075 18793.4 
1074 . 4 19015.9 
1071 . 1 19523.2 
1072.1 19616.1 
1081.1 20599 . 1 
1087 . 5 20878.6 
1087 . 3 21062.3 
1078 . 3 21390.1 
1073.8 21573.7 
1070 . 8 22 180 . 4 
1076. 3 22 488.2 

Coeff Contr. 
. 1 

1069.6 
1073- 3 
1069.6 
1071.2 
1069.6 

1072 
1074 . 4 

1075 
1069.3 
1067 . 5 

1086 
1087. 6 
1085.9 
1077.6 
1073-9 
1070 . 9 

1077 

Expan. 
. 3 

********************************************************************************************** 
E.G. El ev (ft ) 1068.63 El ement Left DB Channe l Right OB 
ve 1 Head ( ft) 1.47 * Wt. n-va l . 0.032 
w.s. El ev (ft) • 1067.16 • Reach Len . ( ft ) 425 . 00 45 9.38 565.00 
Crit w.s. (ft) • 1058. 35 * Flow Area (sq ft) *17066.41 
E.G. s lope (ft/ft) •o. ooo913 • Area (sq ft ) *17066.41 
Q Tot:al (cfs) *166000 . 00 * Fl ow (cfs) *166000 . 00 

• Top width (ft) 927.80 * Top wi dth (ft) 927.80 
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* vel Total (ft/s) 9.73 * Avg. vel. (ft/s) Pre-Proj*ect 9.73 
* Max Ch l Dpth (ft) 19.56 * Hydr. Depth (ft) 18 . 39 
• Conv. Total (cfs) *5493675.0 • Conv. (cfs) *5493675.0 

Length Wtd. (ft) 459.38 • Wetted Per. (ft) 935.04 
Minch El (ft) 1047 .60 shea r (lb/sq ft) 1.04 

• Alpha 1.00 • Stream Power ( lb/ft s) 10.12 
• Frctn Loss (ft) 0.45 Cum volume (acre - ft) 9018.27 *32501.23 • 3359.97 

C & E LOSS (ft) 0 . 01 Cum SA (acres) 1984 .23 * 3035.76 983.57 
*********************************************************************************************** 

NOte: Multiple critical depths were found at this location. The criti cal depth with the lowest , va lid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 

E.G . Elev (ft) * 1068.63 * Element Left OB Channel Right OB 
• vel Head (ft) 1.47 Wt. n-val. 0.032 

w.s . Elev (ft) • 1067.16 • Reach Len. (ft) 425.00 459 . 38 565.00 
Crit w.s . (ft) • 1058.35 • Flow Area (sq ft) *17072.18 

• E.G. s lope (ft/ft) •o. 000912 • Area (sq ft) *17072 .18 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 
• Tvoep WT

0
i dtath

1 
((fftt)/s) 927. 79 • Top width (ft) 927. 79 

l 9. 72 • Avg. vel. (ft/s) 9. 72 
• Max c hl Dpth (ft) 19.56 • Hydr. Depth (ft) 18.40 
• conv. Total (cfs) *5496745.0 * Conv . (cfs) *5496745.0 
• Length Wtd. (ft) 459.38 • wetted Per. (ft) 935 . 04 

Minch El (ft) 1047.60 • s hear ( l b/sq ft) 1.04 
Al pha 1.00 *Stream Power (lb/ft s) 10 . 11 

• Frctn Loss (ft) 0 . 44 * Cum volume (acre-ft) • 1203 . 17 *33430.48 1413 . 43 
C & E LOSS ( ft) 0.01 * Cum SA (acres) 201.93 * 3039.60 205 .34 

***************** ****************************************************************************** 

Note: Multipl e critical depths were found at this location . The critical depth with the lowest, valid, 
water su rface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 213.03 

RS: 213 . 03 

Station Elevation Data num= 97 
Sta Sta El ev Sta El ev 

16056. 5 1068.9 16069.1 1068 . 8 16071. 5 
16409 1070 16413.8 1070 16414 . 4 
16550 1070.3 16603.1 1070 . 5 16734.3 

16821.1 1069.8 16943.1 1070.1 16956.6 
17238.8 1069.8 17263.2 1069. 3 17296. 6 
17576.5 1069.4 17728.6 1070.6 17908.4 
17987 . 3 1069.9 18028. 7 1068.5 18086.7 
18246 . 2 1068. 5 18370 . 2 1068.2 18382.5 

18496 1070.4 18502 . 4 1070.5 18521.4 
18708 . 1 1071 . 2 18723 . 6 1071. 3 18831.5 
18848.3 1070.8 18969 . 8 1071.4 19007.8 
19324.1 1073 . 1 19588.8 1066.9 19627.1 
19666.3 1067.8 19672.11066 . 574 19703.2 
19807.6 1047.8 19807.9 1047.8 19808.6 
19974 .6 1046. 7 20168. 5 1046. 8 20481. 5 
20551.1 1052.620591.831066.575 20595.4 
20668.5 1085. 5 20744.1 1085. 4 20806 . 7 
20990.3 1075.5 21125.9 1073.2 21137 . 8 
21240.8 1071.7 21303.4 1071. 3 21328 . 8 

21439 1071. 7 21481. 2 1071.9 

Manning's n values num= 

Elev sta 

1068.8 16197.1 
1070 16428.8 

1069.9 16759 
1070. 5 16985.9 
1068 .7 17461.4 

1072 17938.3 
1069.1 18107. 5 
1068.2 18389 
1070 . 6 18643 .8 
1070. 9 18846 . 4 
1071. 8 19178 . 9 

1066 19640. 5 
1060 19755. 3 

1047.8 19883 . 7 
1047.5 20531.6 
1067. 8 20639. 6 
1086.1 20879.4 
1072. 9 21183. 6 
1071.1 21394. 9 

sta n val sta n val Sta n val 
************************************************ 

16056 . 5 . 037 19672.1 

Bank Sta : Left Right 
19672 . 120591.83 

Ineffective Flow num= 
Sta L Sta R Elev 

16056 . 5 19178 . 9 1086 . 1 
20645. 8 21481. 2 1086.1 

. 03220591.83 . 037 

Lengths: Left Chan nel 

Permanent 
F 
F 

475 495 

CROSS SECTION OUTPUT Profil e #PF#1 

Right 
525 

El ev Sta 

1069 . 2 16383.9 
1070 16501. 9 

1069 .9 16800.6 
1070. 6 17193. 9 
1069.1 17486. 5 
1071.6 17974.7 
1068.9 18113. 8 
1068.3 18394 . 9 

1071 18700.9 
1070.8 18847 . 1 
107 3. 7 19181. 7 
1066.2 19662.1 
1050.7 19776.1 
1046.8 19936.5 
1047.5 20536.3 

1083 20645.8 
1082 20936.8 

1072.1 21221 
1071. 7 21406. 3 

Coeff Contr . 
.1 

Elev 

1070 
1070.2 
1069.5 
1070.8 
1069.2 
1070.1 
1068.9 
1068 . 3 
1071. 3 
1070 . 8 
1073 . 7 
1067.2 
1048.9 
1046.7 
1047.6 

1085 
1078. 5 

1072 
1071.8 

Ex pan. 
. 3 

**************************************************** ******************************************* 
* E. G. Elev (ft) 1068 . 17 • Element Left OB Channel • Right OB • 

vel Head (ft) 1.60 • Wt. n-val. 0.037 0.032 
• w. s. Elev (ft) • 1066 . 57 * Reach Le n . (ft) 475.00 495.00 525.00 
• crit w.s. (ft) • 1058 . 30 • Flow Area (sq ft) 14.85 *16376.62 
• E. G. s lope (ft/ft) *0.001032 • Area (sq ft) 14.85 *16376.62 
* Q Total (cfs) *166000 . 00 * Flow (cfs) 9.03 *165991.00 
• Top width (ft) 965.60 • Top width (ft) 45.87 919.72 

ve l Total ( ft /s) 10.13 * Avg. vel. (ft/s) 0.61 10 . 14 
• Max c hl Dpth (ft) 19.87 * Hydr . Depth (ft) 0.32 17 . 81 

Conv. Total (cfs) *5167811.0 * Conv . (cfs) 281.1 *5167530 . 0 
• Length Wtd. (ft) 495.00 • Wetted Per. (ft) 45.89 924.49 

Min Ch El (ft) 1046. 70 Shear ( l b/sq ft) 0.02 1.14 
Alpha 1.00 Stream Power (lb/ft s) • 0.01 11 . 57 

• Frctn Loss (ft) 0.57 • c um volume (acre-ft) 9018.20 *32324 . 89 3359 . 97 
• c & E Loss ( ft) 0.05 c um SA (acres) 1984.00 • 3026.02 983 . 57 
*********************************************************************************************** 

warning: Divided flow computed for this cross-secti on. 
Note: Multiple critical depths were found at this location. The cri tical depth with the l owest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
* E.G. Elev (ft) 
• vel Head (ft) 

1068.17 El ement 
1. 59 • Wt. n-val . 

Left OB • channe l 
0.032 
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• 

• 

• 

Pre-Project 
• w.s. Elev (ft) • 1066.58 • Reach Len. (ft) 475.00 • 495.00 525.00 
• Cri t W. s. (ft) • 1058. 30 • Flow Area (sq ft) *16382. 68 

E.G . Slope (ft/ft) *0.001031 • Area (sq ft) 0.00 *16382.68 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000 . 00 
• Top width (ft) 919.76 • Top width (ft) 0.03 919.73 

vel Total (ft/s) 10.13 • AVg. vel. (ft/s) 10.13 
• Max chl Dpth (ft) 19.88 • Hydr. Depth (ft) 17 . 81 
• Conv . Total (cfs) *5170676.0 • conv . (cfs) *5170676.0 
• Length Wtd. (ft) 495 . 00 * Wetted Per. (ft) 924.50 
• Min c h El (ft ) * 1046.70 • shea r (lb/ sq ft) 1.14 
* Alpha 1.00 *St ream Power (lb/ft s) * 11.55 
* Frctn Loss (ft) 0 . 57 • Cum volume (acre-ft) 1203.17 *33254.07 1413 . 43 
* C & E LOSS (ft) 0.05 *Cum SA (acres) 201.93 * 3029.86 205.34 
*********************************************************************************************** 

Note: Multiple critical depths were foun d at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 212. 93 

RS : 212.93 

Left and Right channel Bank Stations Interpolated 
Station Elevation Data num= 93 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 
18913.7 1067.5 18940.6 
19121.7 1070.2 19158.8 
19412.2 1072.5 19420.1 

19645 1068.3 19645.7 
19690. 761065.485 19697.4 

19850.5 1046.5 19924.2 
20129.7 1045.4 20271.7 
20489.8 1065.5 20498.7 
20655.9 1066.4 20685 . 9 
20872.4 1075.1 20941 
21079. 7 1071. 2 21083 
21261. 8 1072. 9 21268. 5 
21815.9 1071.3 21853.1 

22499 1068.8 22548.8 
23054.9 1071.1 23121.6 
23159.2 1077 23162 . 2 
23248.6 1089 . 5 23303 . 8 
23345.9 1077.9 23350.9 
23389.2 1071 23392 

Manning' s n values 

1066. 4 18961. 6 
1070. 2 19269. 6 
1072.9 19430.8 
1068.4 19645. 9 
1063.6 19757.3 
1047.4 19928.9 
1045 . 6 20345 . 4 
1068 . 1 20501. 4 
1065.7 20749.1 
1074.1 20990.9 
1071.2 21113 
1072. 9 21332. 8 
1071. 3 21982. 5 
1068 . 9 22568.2 

1072 23140 . 9 
1077 . 3 23171 
1089 . 6 23327.8 
1077 . 9 23361.3 
1071.2 23394 

num= 

1067. 4 18996.4 
1071.2 19362.4 
1073.3 19436.5 
1068.4 19653.4 
1046. 7 19779 . 3 
1047. 5 19929.5 
1045 . 6 20426.9 

1068 20587.1 
1064. 9 20804 . 3 

1073 21005 . 7 
1071.3 21246.3 
1073.1 21571.4 
1070. 6 22017.6 
1068.4 22648. 5 
1076.4 23143.5 
1077.8 23179.9 
1082.2 23331.1 
1078.1 23377 . 6 
1070.7 

Sta n val Sta n val 
3 
sta n val 

18913.7 .03719690.76 

Bank Sta : Left Right 
19690.7620489 . 75 

Ineffective Flow num= 
Sta L Sta R Elev 

18913. 7 19673 . 1 1078 
20498.7 23394 1078 

.03220489.75 .037 

Lengths: Left Channel 

Permanent 
F 
F 

495 501.9 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
535 

1069. 5 19034. 7 1069. 3 
1070.3 19381.3 1070.6 
1073.519633 .3 1068.7 

1069 19673.1 1070.5 
1046.4 19826 .6 1046.3 
1047.4 19958.7 1045.5 
1045. 520489 . 751065.484 
1066.5 20637 1066.5 
1071.3 20847 1074.9 
1072.8 21075. 3 1071. 3 
1072 . 7 21249. 5 1072. 8 
1072 . 7 21590 . 1 1072. 7 
1070 . 5 22314.9 1070 
1068 . 9 22948. 3 1069. 7 
1077 .2 23151.2 1077.1 
1081.1 23202.7 1089.6 

1081 23333. 2 1080 . 6 
1073.6 23386.3 1070.8 

Coeff Contr. 
.1 

Expan. 
.3 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * *** * * * * * * * * * * * 
• E.G . Elev (ft) 1067.55 • Element Left OB Channel • Right OB • 
• vel Head (ft) 2.06 • Wt:. n-val . 0 . 032 

w.s. El ev (ft) • 1065 . 48 • Reach Len. (ft) 495.00 501.90 535.00 

14.96 
• Crit w.s. (ft) * 1058 . 04 • Flow Area (sq ft) *14402 . 09 
• E.G. s l ope (ft/ft) *0. 001316 * Area (sq ft) *14402 . 09 
• Q Tota l (cfs) *166000.00 * Fl.ow (cfs) • 166000.00 
• Top width (ft) 850.19 * Top width (ft) 798.99 

ve l Total (ft/s) 11.53 • AVg. vel. (ft/s) 11.53 
• Max chl Dpth (ft) 20.08 • Hydr. Depth (ft) 18 . 03 
• Conv. Total (cfs) *4575514.0 • Conv. (cfs) *4575514.0 

51.20 

• Length wtd. (ft) 501.90 * wetted Per. ( ft) 804.77 
• MinCh El (ft) • 1045.40 • Shear (lb/ sq ft) 1.47 
• Alpha 1.00 • Stream Power (lb/ft s) 16 .95 
• Frctn Loss ( ft) 0.79 • Cum volume (acre-ft ) • 9018.12 *32150 . 01 * 3359.88 
* C & E LOSS (ft) 0.10 * Cum SA (ac res) 1983.75 * 3016.25 983.26 
*********************************************************************************************** 

warning: 
warning: 

Divided flow computed for this cross-section . 
The velocity head has changed by more than 0. 5 ft (0.15 m) . This may indicate the need for 
additional cross sections. 

Note : Multiple critical depths were found at this location. The critical depth with the lowest , valid, 
water s urface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
*******************************************************t:;*************************************** 

E. G. El ev (ft) 1067.55 * Element Left OB * Channel * Right OB * 
vel Head (ft) 2.06 Wt. n- val . 0 . 032 
w.s . El ev ( ft) • 1065.49 * Reach Len. (ft) 495.00 501.90 535.00 
Crit w.s . ( ft) • 1058.04 * Flow Area (sq ft) *14408. 82 

* E.G . s lope (ft/ft) *0. 001314 • Area (sq ft) *14408. 82 
Q Tota l (cfs) *166000 . 00 * FlOW (cfs) *166000 . 00 . ~~~ ~~~~~ (ft) 798.99 • Top width (ft) 798.99 

(ft/s) 11 . 52 * Avg . vel. Cft/s) 11.52 
* Max Chl Opth (ft ) 20 . 09 * Hyd r . Depth (ft) 18.03 
* conv. Tota l (cfs) *4579008 . 0 • conv. (cfs) *4579008 . 0 
• Length Wtd. (ft) 501.90 * WeLLed Per . (ft) 804 . 79 

Min Ch El (ft) 1045.40 • Shear (lb/sq ft) 1. 47 
• Alpha 1.00 • Stream Power ( lb/ ft s) 16.92 

Frctn LOSS (ft) 0.79 • Cum volume (ac re-ft ) 1203 . 17 •33079.12 • 1413.43 
C & E LOSS (ft ) 0.10 • cum SA (acres) 201.93 * 3020.09 205. 34 

* * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * 
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Pre-Project 

warning: The ve l ocity head ha s c hanged by more than 0.5 ft (0. 15 m). This may indicate the need for 
additi on a 1 cross sections . 

Note: Multiple critical depths were f ound a t this l ocation. The critical depth with the l owest, va lid , 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS : 212 . 84 

Description : 212.84 - FEMA secti on AD 

Left and Right Channel Bank Stations 
Inte rpol ated 

Station Elevat i on Data num= 66 
St a El ev Sta Elev St a Ele v Sta El ev Sta Elev 

*************************11:********************************1::********************* 
16284.9 1068.4 16487. 1 1068 . 9 16606 1069.3 16985 
17038. 7 1071. 8 17089. 2 1071. 1 17339.8 1070.2 17519 . 4 
17652.7 1069 17900.6 1068 .7 18109.2 1068 .8 18133.9 
19203 . 8 1066 1922 9 . 6 1065.8 19232.1 1065 .8 19238 . 5 
19244 . 8 1065 . 8 19286 . 8 1067 .4 19292.2 1069. 2 19450.5 
19560 . 8 1067 19 586 1066 .9 19671.4 1066. 8 19692 . 2 
19711 . 51063. 544 19765.4 1045. 5 19772. 2 1043 . 1 19790.5 
20298.7 1043. 5 20314 . 2 1050 . 220347 . 251063 . 544 20367.7 
20405. 2 1072 .8 20416.8 1072. 7 20424.4 1072. 7 20490. 9 
20629.8 1070.1 20679. 7 1070.1 20767 . 5 1070.4 20793. 1 
20874 .5 1068 .7 20940.7 1070.4 20979. 1 1070. 3 21186.4 
21449 .2 1070 . 2 21488. 8 1070 . 8 21502. 4 1071 21582. 5 
21805. 3 1070.7 21883.6 1070 .5 21943.6 1070. 2 22187. 5 
22398 . 2 1069.8 

Manning's n va lues num= 
s t a n val Sta n val Sta n val 

16284.9 . 037 19711. 5 

Bank Sta : Left Right 
19711 .520347.25 

Ineffective Flow num= 
Sta L Sta R Elev 

16284.9 19695. 5 1072.8 
20367. 7 22398.2 1072.8 

. 0322034 7 . 25 . 037 

Lengt hs: Left c ha nnel 
565 538 .19 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profil e #PF#1 

Right 
480 

1071. 2 17015 . 9 
1069 . 1 17554.9 

1069 19053 . 9 
106 5 . 7 19242.2 
1067.9 19498.7 
1068. 3 19695.5 
104 3. 1 19811. 3 
1071.8 20367.9 
1070. 9 20522 . 9 
1070.2 20818. 2 
1069 . 3 21242.6 
1070 . 9 21684.9 
1070 . 4 22226 . 7 

coeff Cont r. 
.1 

1071.4 
1069. 1 
1067.7 
1065.7 
1067 . 5 
1068 . 9 
1043 . 2 
1071 .8 
1069.8 
1069.1 
1069. 1 
1071.4 
1070.2 

Expan. 
.3 

*********************************************************************************************** 
E.G. El ev ( ft) 1066. 65 El ement Le ft OB Cha nne l • Right OB 
vel Head ( f t) 3.11 * Wt. n-va l . 0.032 
w.s. El ev ( ft ) • 1063.54 * Reach Le n. ( ft ) 565.00 538.19 480.00 
Crit w. s . ( ft ) • 1057.57 • Flow Area (sq ft ) *11737 . 26 
E. G. Slope ( ft / ft ) *0.001930 • Area (sq ft ) *11737 . 26 

• Q Total (cfs) • 166000 .00 • Flow (c fs ) *166000 . 00 
Top width ( ft ) 635.75 • Top width ( ft: ) 635.75 
ve l Tota l (ft /s) 14.14 • Avg. vel . (ft:/s) 14.14 
Max Chl Dpth (ft: ) 20 . 44 * Hydr . Depth ( ft) 18.46 
conv. Tot:a l (cfs) *3778154 . 0 • conv . (cfs) *3778154.0 

• Length Wtd. ( ft:) 5 38 . 19 wetted Per. (ft) 643.08 
• Min c h El (ft:) 1043 . 10 • s hea r ( lb/sq ft) 2.20 
• Alpha 1.00 • Stream Power (lb/ ft s) • 31.11 
• Frctn Loss (ft) 0 . 90 Cum volume (ac re - ft: ) • 9018.12 •31999 . 42 • 3359 . 79 

C & E LOSS (ft ) 0.18 Cum SA (acres) 1983.75 * 3007.99 982.95 
*********************************************************************************************** 
warning: 

warning : 

Not:e : 

The vel oci t:y head has c hanged by more than 0 . 5 ft (0 .15 m). Th is may indi cate the ne ed f o r 
addition a 1 c ross sections. 
The energy l oss was greater than 1.0 ft ( 0 . 3 m). between t he cur rent a nd previous cross 
section. This may indi cate the need for additi onal cross sect1ons. 
Mult:iple critical de pths were found at: this l ocat:ion . Th e c riti ca l de pth with the l owest , vali d, 
water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 

E. G. El ev ( ft ) * 1066.66 • El ement Le ft OB • Channel * Ri ght OB 
ve l Head ( ft: ) 3. 10 • Wt . n-val. 0.032 

• w.s. Elev ( ft: ) • 1063 .56 • Reach Le n . ( ft ) 565.00 538. 19 480.00 
• c rit: w.s. ( ft: ) * 1057.57 • Flow Area (sq ft ) *11745.09 
• E.G. s l ope (ft/ft ) *0.001926 • Area (sq ft) *11745 . 09 

Q Total (cfs) *166000.00 • Flow (cfs) •166000 .00 
• Top width ( ft ) 635.75 • Top width (ft) 635 . 75 

vel Tot:a l ( ft: /s) 14.13 • Avg . vel . ( ft / s) 14.13 
• Max Chl Dpth ( ft ) 20. 46 * Hydr. Depth ( ft ) 18.47 
• conv . Tot a l (cfs) *3782263.0 • Conv. (cfs) *3782263.0 
• Lengt h Wtd. ( ft ) 538 .19 * Wetted Per . (ft) 643 .10 
• Min c h El ( ft) 104 3.10 s hea r ( lb/sq ft) 2.20 

Alpha 1.00 Stream Power (lb/ ft s) • 31.04 
• Frctn Loss ( ft ) 0.90 • c um volume (acre-ft) * 1203 . 17 *32928 .45 1413.43 
• C & E LOSS ( ft ) 0.18 Cum SA (acres) 201.93 • 3011.82 205.34 
*********************************************************************************************** 

warning: 

warning: 

Note: 

The velocity head ha s c ha nged by more than 0.5 ft (0. 15 m). Thi s may indi cat e the need for 
addit:ional cross sect i ons. 
The e ne rgy l oss wa s greater tha n 1. 0 ft (0. 3 m). between the current a nd previous cross 
sect:i on. This may indi cat:e t:he need for additional c ross sections. 
Multiple c riti cal depths were found at this locati on . The criti ca l depth with the l owest:, valid , 
water s urface was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 

RS: 212.74 
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• 

• 

• 

Pre-Project 
Description: 212.74 

Left and Right Channel Bank Stations Interpol a ted 
Station Elevat:ion Data num= 70 

Sta El ev Sta El ev Sta El ev St a El ev Sta El ev 
******************************************************************************** 
15451.4 1067.1 15456.2 1067.3 15464.1 1067. 8 15467-8 
15619.6 1066.5 15997.3 1067 16142.7 1066 . 6 16235 
16486.7 1067.9 16644. 3 1068.2 16906 . 1 1067. 7 17106.4 
17351.4 1069.8 17392.8 1069.3 17578.5 1067 . 9 17799 
18021.4 1067. 4 18082 . 2 1066.6 18121.5 1067.1 18128.7 
19430.3 1070. 5 19440. 7 1074.4 19464.5 1074.9 19479 . 6 
19504.9 1062 . 5 19514.1 1062 . 5 19546. 7 1062. 8 19569 . 3 
19577.2 1066. 5 19641. 5 1067.1 19653.8 1066. 8 19678 . 6 
19709.2 1056.5 19745 . 4 1042 . 1 19776 . 5 1041. 9 20081. 3 
20311.1 1046.1 20335 1053. 3 20367.21063.063 20372.6 
20400 . 7 1069 20436. 3 1069 204 77. 6 1068 . 5 20512.4 
20612 .1 1068. 9 20630. 4 1069.2 20677 .9 1069. 9 20719.8 
20802 . 7 1069 . 4 20847 . 1 1068.9 20916.2 1069.1 20977.1 
21126.4 1069.4 21156 1069.5 21203.9 1069 . 2 21326.9 

Manning's n values 
Sta n val 

num= 
Sta n val n val Sta 

15451.4 .03719690.61 .032 20367.2 . 037 

Bank Sta: Left Right Lengths: Left Channel Right 
66 19690 . 61 20367. 2 296 242.17 

Ineffective Fl ow num= 
Sta L Sta R Elev Permanent 

15451.4 19678.6 1074 F 
20387.5 21421.2 1074 

CROSS SECTION OUTPUT Profile #PF#1 

1068. 3 15480. 9 1067.9 
1067.1 16317.5 1067. 4 
1067.8 17312.1 1069 . 3 
1066.9 17906.3 1067 

1067 19421. 5 1067 
1075 19498.8 1064.8 
1066 19571. 5 1066. 5 

1067 . 319690.611063.061 
1041.6 20297. 5 
1064.7 20387.5 
1068.7 20545 . 9 
1069.6 20764.1 
1068 . 7 21027. 9 
1068.9 21421.2 

Coeff Contr . 
. 1 

1041.8 
1069 

1068 . 9 
1069.6 
1068.8 
1069.1 

Expan. 
. 3 

****************************************************************************************** ***** 
• E. G. Elev (ft) 1065.57 • Element Left OB • Channel Right OB 
• vel Head ( ft ) 2 . 51 • Wt. n-val. 0.032 
• w.s . Elev (ft) • 1063.06 • Reach Len . (ft) 296.00 242.17 66 . 00 
• c rit w.s. (ft) • 1055.53 • Flow Area (sq ft) *13064.60 
• E. G. slope (ft/ft) *0.001465 • Area (sq ft) 19 .23 *13064.60 
• Q Total (cfs) *166000 .00 • Flow (cfs) *166000.00 
• Top width (ft) 721.72 • Top width (ft) 45 . 13 676.58 

vel Total (ft/s) 12.71 • Avg . vel. (ft/s) 12.71 
• Max chl Dpth (ft) 21.46 • Hydr. Depth (ft) 19.31 
• Conv . Total (cfs) *4336312.0 • Conv . (cfs) *4336312.0 
• Length Wtd. (ft) 242. 17 • Wetted Per. (ft) 683.64 
• Min Ch El (ft) 1041.60 • s hea r ( l b/ sq ft) 1. 75 
• Alpha 1. 00 • Stream Power ( l b/ft s) 22 . 22 
• Frctn Loss (ft) 0.30 • Cum volume (ac re-ft) • 9018.00 *31846.20 3359.79 
• C & E LOSS (ft) 0 . 11 * Cum SA (acres) 1983 . 46 * 2999 . 88 982.95 
**************************** ****** **************** ********************************************* 
warning: Divided flow computed for this cross-section. 
Note: Multip l e c riti cal depths we r e fo und at this locat i on . The criti cal depth with the l owest, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
* * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *.,:, * * * * * * ** * * * * * * * * * 
• E.G. El ev (ft) • 1065.58 • Element Left OB • Channel Right: OB • 
• ve l Head (ft) 2 . 50 • Wt. n- val. 0.032 
• w.s. Elev (ft) • 1063 . 08 • Reach Len . (ft) 296.00 242. 17 66.00 
• Crit w.s. (ft) • 1055 . 53 • Flow Area (sq ft) *13074 . 10 
• E.G. slope (ft/ft) •o. 001462 • Area (sq ft) *13074 .10 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *166000.00 
• Top wi dth (ft) 676.59 • Top width (ft ) 676.59 

ve l Total (ft/s) 12.70 • AVg. vel. Cft/s) 12.70 
• Max c hl Dpth (ft) 21.48 • Hydr. Depth (ft) 19.32 
• Conv. Tot al (cfs) *4341428.0 • Conv. (cfs) *4341428.0 
• Le ngth Wtd . (ft) 242 . 17 • Wetted Per. (ft) 683.67 
• Min c h El (ft) • 1041. 60 • s hea r (l b/sq f t) 1. 75 
• Alpha 1.00 Stream Powe r (lb/f t s) • 22 . 16 
• Frctn Loss (ft:) 0 . 29 • Cum volume (acre- f t) 1203 . 17 *32775 . 13 • 1413.43 
• C & E LOSS (ft:) 0.11 * Cum SA (acres) 201.93 * 3003.72 205.3 4 
*******-11:*****************************'1:*<1!:***<1!:<1!:**********1:********************************* ****** 

Note: Multip l e cri ti cal dept:h s were found at t hi s l ocat i on. The critical depth with the l owest, va lid , 
water surface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 212.68 

RS: 212.68 

upstream face of 7th Avenue bri dge 
Stati on El evati on Data num= 34 

Sta El ev Sta El ev Sta El ev sta 

18325 1064.219130. 38 106819307.91 
19501.071063.02319567 . 36 1037 . 219595.08 
19703. 33 1037.8819708. 52 1037 . 8819721.94 
19811.58 1039.419816.77 1039.419829.76 
19919.83 1037.519925.02 1037 . 519977.41 
20064.88 1037.5 20130.11063.02520137.19 
20615 . 57 106820641. 55 1067. 620780.11 

Manning's n values num= 3 

1072 19492.8 
1037 . 519600 . 27 
1039 . 119780 . 83 
1037. 219839 . 72 
1036. 920028.08 
1065.820137 . 28 

106821568.17 

Sta n val Sta n val Sta n val 
* *******of:*************************************** 

El ev sta 

1073 .0319492 .89 
103 7 . 519645.74 
103 7.619790.36 

103819878. 26 
1038.120033. 27 

1072.6620407. 73 
1069.3 

Elev 

1066 .21 
1037.8 

1040 
1039. 3 
1038.1 

1072 
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Pre-Project. 
18325 . 03719501.07 

Ba nk Sta: Left. Right 
19501.07 20130.1 

Ineffect i ve Fl ow num= 
St.a L St.a R Elev 
1832519492.89 1066.21 

20137.1921568 . 17 1065.8 

. 032 20130. 1 .037 

Le ngths: Left c hannel 
15 5 154.01 

Permanent. 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Right 
155 

coeff cont:r. 
.1 

Expan. 
.3 

E. G. El ev (ft) 1065 . 16 Element Left OB * channe 1 Right OB 
ve l Head (ft) 2.14 Wt. n-va l . 0.032 

* w.s. Elev (ft) * 1063.02 * Reach Le n . (ft) 0.10 0. 10 0.10 
Crit w.s. (ft) * 1052.69 * Flow Area (sq ft ) *14139 . 91 
E.G . s l ope (ft/ft) *0.001030 *Area (sq ft) *14139 . 91 
Q Total (cfs) *166000.00 *Flow (c f s) *166000.00 
Top wi dth (ft) 629.02 * Top wi dth (ft) 629.02 
ve l Total ( ft/s) 11.74 * Avg. vel. Cft/s) 11 .74 
Max Chl Opth (ft ) 26.12 * Hyd r. Depth (ft) 22.48 
conv . Tota l (cfs) *5173110.0 * Conv . (cfs) *5173110 0 
Le ngth Wtd. (ft) 0.10 Wetted Per. (ft) 639.38 
Mi n ch El (ft) 1036.90 s he a r ( lb/sq ft) 1.42 
Alpha 1.00 Stream Power ( l b/ft s) 16.69 
Frctn Loss (ft) 0.00 Cum volume (ac re-ft) 9017.93 *31770.58 3359.79 
c & E Loss (ft) 0.03 c um SA (acres) 1983.31 * 2996.25 982.95 

** * ** *** * * * ** * * ****** * ** ** * * * * * * * * ** ****** ******* ***** ***** ** * * * *** * ** *** ***** ** ** ** ******* * * * * 

Note: Multiple criti ca l depths were found at this l ocation . The critical depth wit h the lowest , vali d, 
energy was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 

E. G. El ev (ft) 1065 . 17 Element Left OB Chan ne 1 Right OB 
vel Head ( ft ) 2.14 wt . n-val. 0 . 032 
w. s. Elev (ft) * 1063.04 * Reach Len. ( ft ) 0.10 0.10 0.10 
Cri t w. s. (ft) * 1052.69 * Flow Area (sq ft) *14148.66 
E. G. Sl ope (ft/ft) *0.001028 * Area (sq ft ) *14148.66 
Q Total (cfs) *166000.00 *Fl ow (cfs) *166000 . 00 
Top widt h (ft) 629.03 * Top width (ft) 629.03 
ve l Total (ft/s) 11.73 * Avg . ve l . (ft/s) 11.73 
Max Ch l Dpth (ft) 26.14 * Hydr . Depth (ft) 22.49 
Conv. Tota l (cfs) *5178274.0 * Conv. (cfs) *5178274 . 0 
Length wtd. (ft) 0.10 * Wetted Per. (ft) 639.41 
Minch El (ft) 1036 . 90 s hear ( lb/sq ft) 1.42 
Alpha 1. 00 Stream Power ( l b/ft s) 16 . 66 
Frctn Loss (ft) c um volume (acre-ft) 1203 . 17 *32699 . 45 1413 . 43 
c & E Loss (ft) c um SA (acres) 201.93 * 3000.09 205 . 34 

****************************************************'fl:***************************************-:.l'** 

Note: Multipl e criti cal depths were found at this l ocati on. The c riti cal depth with the l owest, valid, 
energy was used. 

BRIDGE 

RIVER: 1 
REACH: 1 

INPUT 

RS: 212.675 

Descripti on: 7th Avenue Bridge 
Distance from upstream xs = .1 

153.01 
2.6 

Coordi nates 

Deck/Roadway width 
weir coeffi cient 
Upstream Deck/ Roadway 

num= 11 
Sta Hi cord Lo co rd Sta Hi Cord Lo Co rd Sta Hi cord Lo cord 

* * ~ * * ** ****** *** * ** ** ****** * * * * ** ********* **** * * * * *********** * * * * * ** ** ** 
1832 5 1064 . 2 1064. 219130. 38 1068 106819307. 91 1072 1072 

19492 . 8 1073 . 03 1073.0319492.89 1073.03 1066 . 2119595.08 1073.9 1067.07 
19703.34 1074.35 1067.5219811 . 58 1074.48 1067 . 6419925.02 1074.24 1067.41 
20033. 27 1073. 6 1066. 762013 7 . 19 1072. 66 1065.84 

Upst ream Bridge Cross sect i on Data 
Stati on Elevation Data num= 34 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

1832 5 1064. 219130. 38 106819307. 91 
19501.071063.02319567. 36 1037.219595.08 
19703. 33 1037. 8819708. 52 103 7. 8819721. 94 
19811. 58 1039.419816.77 1039.419829.76 
19919.83 1037.519925.02 1037.519977.41 
20064.88 1037.5 20130 .11063.02520137.19 
20615. 57 106820641. 55 1067.620780.11 

1072 19492.8 
1037.519600.27 
1039. 119780.83 
1037. 219839. 72 
1036 . 920028.08 
1065. 820137 . 28 

106821568.17 

Manning' s n va 1 ues num= 
Sta n va l Sta n val Sta n val 

************************************************ 
18325 . 03719501.07 

Bank Sta: Left Right 
19501.07 20130 . 1 

rneffect i ve Flow num= 
Sta L Sta R El ev 
1832 519492. 89 1066. 21 

20137.1921568.17 1065.8 

.032 20130.1 

coeff Contr. 
.1 

Permanent 
F 
F 

Downstream Deck/ Roadway coordinates 
num= 11 

.037 

Ex pa n . 
. 3 

1073 . 0319492.89 
1037 . 519645.74 
1037 . 619790.36 

103819878.26 
1038. 120033.27 

1072.6620407.73 
1069.3 

Sta Hi Cord Lo cord Sta Hi co rd Lo Cord Sta Hi Cord Lo Cord 
************************************************************************ 

18325 
19492.8 

19703 . 34 
20033.27 

1064. 2 1064. 219130. 38 1068 106819307. 91 
1073.03 1073.0319492.89 1073.03 1066 . 2119595 . 08 
1074 . 35 1067. 5219811. 58 1074 . 48 1067.6419925 . 02 

107 3. 6 1066. 762013 7.19 1072 . 66 1065 . 84 

1072 1072 
1073.9 1067.07 

1074.24 1067.41 

1066 . 21 
1037.8 

1040 
1039. 3 
1038.1 

1072 
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Downstream Bridge Cross section Data 
Station Elevation Data num= 34 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
~******************************************************************************* 

18325 1064.219130 . 38 106819307 .91 
19502. 331062. 5 3319567. 36 1037 . 219595.08 
19703. 33 1037 .8819708 . 52 1037.8819721.94 
19811.58 1039.419816.77 1039.419829.76 
19919.83 1037.519925 . 02 1037. 519977.41 
20064.88 1037. 520128.841062. 53220137 . 19 
20615. 57 106820641. 55 1067.620780.11 

1072 19492.8 1073.0319492.89 1066.21 
1037 . 519600.27 1037.519645.74 1037.8 
1039.119780. 83 1037. 619790. 36 1040 
1037 . 219839.72 103819878 . 26 1039.3 
1036.920028.08 1038. 120033.27 1038.1 
1065.820137.28 1072.6620407.73 1072 

106821568.17 1069.3 

Manning's n values num= 
sta n val Sta n val Sta n val 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
18325 . 03719502 . 33 

Bank Sta: Left Right 
19502.3320128.84 

Ineffect:i ve Flow num= 
Sta L Sta R Elev 
1832 519492.89 1066. 21 

20137.1921568 . 17 1065.8 

.03220128.84 

coeff contr. 
.1 

Permanent 
F 
F 

.037 

Expan. 
. 3 

Upstream Embankment s ide s lope 

flow .95 

horiz. to 1.0 verLi cal 
horiz. to 1.0 vertical oownst ream Embankment si de slope 

Maximum allowable submergence for weir 
Elevation a t which weir flow begins 
Energy head used in spillway design 
spillway height used in design 
We1r crest shape Broad c rested 

Number of Piers 

Pier Data 
Pi er Station 
Upstream 

Ups t ream=19597.67 
num= 2 

width El ev width El ev 
******************************** 

4 .8 1036 4.8 1068 
Downstream num= 

wi dth El ev width Elev 
* *** *** ** *** * *** * * *** ******* * * * * 

4.8 1036 4.8 1068 

Pier Data 
Pie r Station Upst ream=19705. 06 
Upstream num= 2 

width El ev width Elev 
******************************** 

4.8 1036 4.8 1068 
Downstream num= 

width El ev width El ev 
******************************** 

4.8 1036 4.8 1068 

Pier Data 
Pier Station 
Upstream 

upstream=l9814.17 
num= 2 

width El ev width Elev 
* * ***** * *** ** ****** ** * ****** **** 

4.8 1036 4.8 1068 
Downstream num= 

width El ev width El ev 
* ** * * ** * * ** * **** ** * ** * ***** * ** ** 

4.8 1036 4.8 1068 

Pier Data 
Pier Station Ups t ream=19922 . 42 
Upstream num= 2 

width El ev width El ev 
******************************** 

4.8 1036 4.8 1068 
Downstream num= 

width El ev width El ev 
******** ** *** * * * * **** * ***** * * * * * 

4.8 1036 4.8 1068 

Pier Data 
Pier Station 
upstream 

upstream=20030.67 
num= 2 

width El ev width El ev 
************** ** *** * ***** * * * * * ** 

4.8 1036 4.8 1068 
Downstream num= 

wi dth Elev width Elev 
************** ** **** ***** * ** * * * * 

4.8 1036 4.8 1068 

Numbe r of Bri dge coefficient Sets 1 

LOW Fl OW Methods a nd Data 
Energy 

oownstream=19597.67 

Downstream=19705.06 

oownstream=19814. 17 

oownst r eam=19922. 42 

oownstream=20030. 67 

Momentum Cd 1. 2 
Ya r nell 

Se 1 ected LOW FlOW Methods 

High Fl OW Met hod 
Energy only 

Addition a 1 Br idge Parameters 

KVa 1 1. 05 
Highest Energy Answer 

Add Fricti on component to Momentum 
Add weight component to Momentum 
c l ass B f l ow cri ti ca 1 depth computations use c r i ti ca 1 depth 

inside the bridge at t he upstream end 
Criteria to check for pressure flow = Upstream energy grade li ne 
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BRIDGE OUTPUT Profile #PF#1 
********************************************************************************************* 

E. G. US . ( f t) 1065.16 Element *Insi de BR US *Inside BR DS 
W.S. US . ( ft ) 1063.02 E.G. Elev (ft) 1065.14 1064.84 
Q Tota l (cfs) 166000.00 w.s. Elev ( f t) 1062.75 1062.36 
Q Bridge (cfs) 166000.00 Crit w.s. (ft) 1053.13 1053.12 
Q weir (cfs) Max c hl Dpth (ft) 25.85 25.46 
weir Sta Lft (ft) ve l Total (ft/s) 12 . 41 12.63 
weir Sta Rgt (ft) Flow Area (sq ft) 13373.12 13142.99 
weir s ubmerg Froude # chl 0.46 0.48 
weir Max Depth (ft) s pecif Fo rce (cu ft) 223159.50 219217.40 
Min El we ir Fl ow ( ft ) 1065.81 Hyd r De pth (ft) 22.16 21. 85 
Min El Prs (ft) 1067.64 W.P. Total (ft) 860.54 854.62 
De lta EG (ft) 0 . 40 conv. Total (cfs) 3867106.0 3774164.0 
Delt:a ws (ft) 0 . 49 Top wi dth (ft) 603 . 60 601.64 
BR open Area (sq ft) 16032 . 1 2 Frctn Los s (ft) 0.29 0.00 
BR Open Vel (ft/S) 12 . 63 C & E LOSS (ft) 0.01 0.07 
coef of Q Shear Tota l (lb/sq ft) 1. 79 1.86 
Br se l Method *Energy on ly Power Tota l ( lb/ft s) 22 .19 23.46 

********************************************************************************************* 

Note: Momentum answer is not valid if the water surface i s above the l ow chord or i f there i s we ir 
flow. The momentum answer has been disregarded . 

Note: Multipl e c riti cal de pths we re fo und at th1s locati on . The critical de pth with the l owest, 
e ne rgy was used . 

depths were fou nd at this location . Note: Mult1ple critical The critical depth with the lowest, 
ene rgy was used . 

BRIDGE OUTPUT Profile #PF#2 
********************************************************************************************* 

E.G. us. ( ft ) 1065 . 17 Element 
W.S. US. (ft) 1063 . 04 E.G. Elev (ft) 
Q Total (c f s) 166000.00 w.s. Elev ( ft ) 
Q Bridge (c f s) 166000.00 Crit w.s. (ft) 
Q weir (c f s) Max ch l Dpth (ft) 
weir s ta Lft ( f t) vel Tota l (ft/s) 
weir Sta Rgt ( ft) Flow Area (sq ft) 
weir submerg * Froude # Chl 
wei r Max Depth ( ft ) Specif Force (cu ft) 
Min El Weir Flow (ft) 1072.75 Hydr Depth (ft) 
Min El Prs (ft) 1067.64 W.P. Tota l (ft) 
Delt:a EG (ft) 0.40 conv . Total (cfs) 
Delta ws (ft) 0.50 *Top width (ft ) 
BR Open Area (sq ft) 16000.11 Frctn Loss (ft) 

*Inside BR us 
1065 . 07 
1062 . 66 
1053 . 13 

25 . 76 
12 .46 

13321. 77 
0.47 

222270.50 
22. 09 

859.22 
3846322.0 

603.16 

*Inside BR DS * 
1064.78 
1062. 28 
1053.12 

25.38 
12.68 

13094. 60 
0.48 

218402.60 
21.78 

853.37 
3754689.0 

601.23 

BR Open Ve l (ft/s) 12.68 C & E LOSS (ft) 
Coef of Q s hea r Tot a l ( l b/sq ft ) 1. 80 1. 87 
Br Se l Method Momentum Power Total ( lb/ f t s) 22 . 47 23.74 

********************************************************************************************* 

valid , 

valid , 

Note : Multiple criti cal depths were found at this l ocation. The critical depth with the l owest, valid , 
e ne rgy was used . 
Multlple c ritical depths were found at t hi s l ocation. The c riti cal depth with the l owest, vali d , 
e nergy was used . 

Not.e : 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 212.67 

RS : 212.67 

Left a nd Right Chan ne l sank Staci ons I nte rpol a ted 
St.at.ion Elevation oat.a num= 34 

Sta El ev Sta El ev Sta El ev St:a El ev Sta El ev 
******************************************************************************** 

18325 1064.219130. 38 106819307.91 
19502 . 331062. 5 3319567. 36 1037. 219 595.08 
19703. 33 1037. 8819708. 52 103 7 . 8819721. 94 
19811. 58 1039.419816.77 10 39.419829.76 
19919. 83 1037. 51992 5. 02 10 37. 519977.41 
20064.88 1037 . 520128.841062 . 53220137. 19 
20615.57 106820641.55 1067.620780. 11 

1072 19492.8 
1037. 519600 . 27 
1039 . 119780 . 83 
1037 . 219839 . 72 
1036.920028.08 
1065.82013 7. 28 

106821568 . 17 

Manning 's n values num= 
Sta n val Sta n val sta n val 

* ** ** **** * ** * * * **** * * ** * **** ******** * ** ********* 
18325 . 03719502.33 

Bank Sta : Left Right 
19502. 3320128.84 

rneffecti ve Flow num= 
Sta L St a R Elev 
1832519492 .89 1066.21 

20137. 1921568.17 1065.8 

.03220128.84 .037 

Le ngt:hs: Le ft Channel 
481 557.08 

Perma nent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
901 

1073.0319492. 89 
1037. 519645.74 
103 7. 619790. 36 

103819878.26 
1038.120033 .27 

1072.6620407. 73 
1069 . 3 

Coeff Contr. 
.1 

1066 .21 
1037.8 

1040 
1039.3 
1038.1 

1072 

Ex pan. 
.3 

*********************************************************************************** 
E.G. El ev (ft:) 1064.77 Element Left OS Channe l 
ve l Head (ft) 2.24 Wt. n-val. 0 . 032 
w.s. El ev (ft:) 1062.53 *Reach Len . (ft) 481.00 557.08 
Crit w.s . (ft:) 1052.69 * Fl ow Area (sq ft) *13830.37 
E.G. s lope (ft:/ft:) *0.001102 *Area (sq ft) *13830 . 37 
Q Total (c f s) *166000.00 * Fl ow (cfs) *166000 . 00 
To\' widt h ( ft: ) 626.50 * Top width (ft) 626 . 50 
ve Total (ft:/s) 12.00 * Avg. ve l. (ft:/s) 12.00 
Max c hl Dpt:h ( ft ) 25.63 * Hydr. De pth (ft:) 22.08 
conv . Total (cfs) *4999902.0 * conv . (cfs) *4999902 .0 
Length wtd. ( ft:) 55 7. 08 wetted Pe r . (ft ) 636. 66 
Min Ch El (ft) 1036.90 Shea r ( l b/sq ft) 1. 49 
Alpha 1.00 Stream Power ( lb/ ft s) * 17.94 
Frctn Loss (ft) 1. 13 Cum volume (ac re-ft) * 9017.93 *31723.70 
C & E LOSS (ft) Q . 41 Cum SA (acres) * 1983. 31 * 2994.12 

*********************************************************************************** 
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warning: The velocity head has changed by more than 0. 5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning : The conveyance ra~io (upstream conveyance divided by downstream conveyance) is less than 
0 . 7 or greater than 1.4. This may indicate the need for add i tional cross sections . 

warning: The energy loss was greater than 1.0 ft (0.3 m). betwee n the current and p revious cross 
section. This may indicate the need for add i tional cross sections. 

Note: Multiple critical depths were found at this l oca t ion . The crit i ca l dept h with the lowest, valid, 
e nergy was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*1:************************************************************* ********1:*********************** 

E.G . Elev (ft) 1064.77 • Element Left OB • Cha nnel Right OB • 
• vel Head (ft:) 2.24 • Wt:. n-val. 0.032 
• w. s. Elev (ft) • 1062 . 54 • Reach Len. ( ft:) 481.00 557.08 901.00 
• crit: w.s. (ft:) • 1052 . 69 • Flow Area (sq f t) *13834.12 
• E.G . slope (ft/ ft) *0.001101 • Area (sq ft:) *13834 .12 
• Q Total (cfs) *166000 . 00 • Flow ( cfs) *166000.00 
• Top wi dth (ft) 626 . 51 • Top width (ft:) 626.51 

vel Tot:al (ft:/ s) 12.00 • Avg. vel . (ft: / s) 12.00 
• Max chl opth (ft:) 25.64 • Hydr . Depth (ft:) 22.08 
• Conv. Tot:al (cfs) *5002046.0 • Conv. (cfs) *5002046.0 
• Length wt:d . (ft) 557 . 08 • wet:t:ed Per. (ft:) 636.69 
• MinCh El (ft:) • 1036 . 90 • Shear (lb/ sq ft:) 1.49 
• Alpha 1.00 • St:ream Power ( l b/ ft s) • 17 . 93 
• Frct:n Loss (ft:) 1.12 • cum volume (ac r e-ft:) 1203.17 *32652. 75 • 1413.43 
• c & E Loss (ft:) 0.40 • Cum SA (acres) 201.93 • 2997.96 205.34 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 1: * * * * * * * * * * * * * 

warning: The velocity head has changed by more t:han 0.5 f t: (0.15 m). Thi s may indi cate the need for 
additional cross sections. 

wa rning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is l ess than 
0.7 or greater than 1 . 4. This may indicate the need fo r additional cross sections . 

warning: The ene r gy loss was greater than 1.0 ft (0.3 m). betwee n t:he cu rrent: a nd previous cross 
s ection. This may i ndicate the need for addi t i a na l c ross sect:i ons. 
Multi ple critical depths were found at t his l ocati on. The critical dept h with the lowest, valid, 
energy was used. 

Note : 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Descript:ion: 212.56 

RS: 212.56 

Left and Right c han ne l Ban k Stations Interpol ated 
Station Elevati on Data num= 84 

Sta El ev sta El ev Sta El ev Sta El ev Sta El ev 
*** *** *** ************************************* ********************************** 
18526.6 1067.7 18605.6 1068.5 18672.9 1069.1 18686.4 
19147. 3 1066.2 19151. 5 1066 . 4 19161.7 1067.6 19184 . 3 
19249.1 1068.8 19264.6 1065 19289 . 8 1059. 5 19333 
19381.8 1063.3 19405.9 1071. 5 19420 . 1 1070.7 19427.9 
19464.9 1070 . 8 19474 1071.7 19488 . 9 1073.8 19506.5 

19539 1066 . 2 19604 1065 . 9 19607.1 1065 . 3 19613. 7 
19619.8 1066.4 19637 . 7 1068 19655.3 1067.8 19692. 8 
19757 . 5 1048 . 7 19785 . 4 1039.9 19929 1039 . 8 20217. 8 

20264 1063 20269.6 1061.5 20279.7 1059 . 4 20318.1 
20398 . 1 1060.1 20425.6 1066.2 20438 . 5 1062.1 20445. 5 
20575 . 6 1077.4 20581. 9 1078.8 20601.9 1079. 3 20671. 6 
20732 . 1 1079.9 20755.7 1079 . 5 20791. 2 1077. 6 20834. 9 

20896 1079.6 20938.4 1078 . 1 20958.4 1077.9 21004. 8 
21101.8 1077. 3 21144. 7 1078 . 4 21165 . 1 1078.9 21203. 3 

21329 1071. 7 21351.9 1069 . 5 21384 . 8 1066.8 21396.7 
21640 . 1 1063.9 21686 . 7 1065.4 21688.1 1065.4 21734.9 
21833. 3 1068 .7 21846 . 1 1068.8 21931.4 1069.9 21952. 1 

Mann i ng's n va lues num= 
Sta n va l St:a n val St:a n val 

18526.6 . 03719731.05 

Bank St:a: Left: Ri ght: 
19731.0520252.14 

Ineffective Fl ow num= 
Sta L St:a R El ev 

18526 . 6 19692. 8 1078 
20301 21952.1 1078 

. 03220252.14 .037 

Lengt:hs: Left: Channe l 
495 502. 71 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Right: 
525 

1060 19108 . 7 1062.5 
1068.9 19238.8 1068 . 8 
1060.5 19374. 1 1060.3 
1069.3 19436.8 1069 
1072 .1 19530.4 1065.8 
1065. 3 19619.1 1065.7 
1068.819731.051056.917 
1039.320252 . 141056 . 916 
1058.6 20372.9 
1059. 5 20451.6 
1080. 6 20698.7 
1075.6 20892.5 
1078 . 7 21029.1 
1079.8 21236 . 8 

1060 21632.6 
1066.2 21757.8 

1069 

coeff cont:r. 
.1 

1059. 3 
1056.8 
1080.1 
1079. 5 
1078 . 1 
1080.1 

1060 
1066.7 

Expan . 
. 3 

*********************** ******************************************************************** **** 
* E.G. Elev (ft:) 1063.23 * Element: Left: OB * Channel * Right: OB * 
• velHead(ft: ) 6.35 • wt:.n-val . 0.032 
• w.s. El ev (ft) • 1056.87 • Reach Len. (ft:) 495 . 00 502.71 525.00 
* Crit: W.S . (ft: ) * 1055 . 74 * Flow Area (sq ft) • 8207.39 
• E.G. s l ope (ft:/ft:) •o. 004887 • Area (sq ft:) • 8207. 39 
• Q Tot:al (cfs) *166000.00 • Fl ow (cfs) *166000 . 00 

0.02 

Top wi dt h (ft:) 521. 49 • Top wi dt:h ( ft:) 520 . 87 
ve l Tot:al (ft/s) 20.23 • Avg . ve l . (ft/s) 20.23 

* Max Chl Dpth (ft: ) 17.57 * Hydr . Dept:h (ft:) 15.76 
• conv. Total (cfs) *2374592 . 0 • Conv . (cfs) *2374592.0 

0 . 62 

Lengt:h Wt:d . (ft) 502.71 • Wet:t:ed Pe r . (ft:) 527.71 
• Minch El (ft) • 1039.30 • shear (lb/ sq ft) 4.75 
• Al pha 1.00 • St:ream Power ( l b/ft: s) • 95.97 

Frct:n Loss (ft:) 1.91 • Cum volume (acre-ft) 9017.93 *31582.78 3359.79 
C & E LOSS (ft:) 0 . 54 * Cum SA (acres) * 1983.31 * 2986.78 982.94 

*********************** ************************************************************ ********* *** 

warning: 
warning : 

warning: 

Note: 

Divided flow comput:ed for t:his cross-sect:ion. 
The ve l oci t:y head has changed by more t:han 0. 5 ft: (0. 15 m). Th i s may i ndi cat:e t:he need for 
additional cross sections . 
The ene rgy loss was greater than 1.0 ft (0.3 m). between t:he current: and previous cross 
section. This may indicate the need for additional cross sections. 
Mult:iple crit:ical dept:hs were found at: t:his locat: ion. The criti cal depth wi t:h t:he lowest , valid , 
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CROSS SECTION OUTPUT Profile #PF#2 

E.G. El ev ( ft) 1063. 2 5 El ement Left OB c hanne 1 Right OB 
ve l Head (ft) 6.27 Wt . n- val. 0.032 
w.s. El ev ( ft ) " 10S6.98 • Reach Len. (ft) 49S.OO S02.71 S2S.OO 
Crit w.s. Cft) • 10S S. 74 • Fl ow Area (sq ft ) 8264.06 
E.G. s lope (ft /ft ) *0. 004781 • Area (sq ft) 8264.06 
Q Tota l (cfs) *166000.00 • Fl ow (cfs) *166000 . 00 
Top wi dth ( ft) S21. 09 • Top width (ft) S21. 09 
vel Total (ft/ s) 20.09 * Avg. vel. ( ft / s) 20 . 09 
Max Ch 1 Opth ( f t) 17 . 68 * Hyd r. Depth ( ft ) lS . 86 
Conv. Total (c f s) *2400862.0 • conv. (cfs) *2400862.0 
Length Wtd . ( ft ) S02.71 • Wetted Per . (ft) S28.08 
Mi n c h El (ft) 1039.30 s hear ( lb/ sq ft) 4. 67 
Alpha 1.00 Stream Power ( lb/ ft s) • 93.82 

• Frctn Loss (ft) 1.92 Cum volume (ac re-ft ) • 1203.17 *32S11 . 4S 1413 . 43 
C & E LOSS (ft) 0. 53 Cum SA (acres) 201.93 * 2990.62 20S . 34 

***** *************** ************ *** ******************* ************** *************************** 
warning: 

warning: 

The ve l ocity head has c ha nged by more than 0 . 5 ft (O.lS m). This may indicate t he need for 
additi on a 1 cross secti ons. 
The ene rgy l oss was greate r than 1.0 ft (0. 3 m). between the current and previous cross 
sect i on. Thi s may indicate the need f or addit i onal cros s sections. 

Note: Multiple criti cal depths were foun d at t hi s location. The critical depth with the lowest , val id, 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 212.46 

Description: 212.46- FEMA Section AC 

Left a nd Right c hannel Bank Stat i ons 
rnte rpo 1 a ted 

Station Elevation Data num= 66 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

********************************** ****************** **** *************** ********* 
187S3 . S 1067.1 18827.8 1067.7 18877. s 1068.2 18898.4 
19382. 1 1053.4 19409 10S3. 9 19429 . 7 10S3. 3 1944S. 8 

19S31 10S2 . 9 19SS0.5 10S4.6 196S6 . 6 lOSS 19684.4 
19714. 7 1067 . 819743.3410S6 .289 19787 . 6 1038. s 19877.7 
20270.9 1039.9 20290 . 3 1040.2 203011040. 331 20380.4 
20422.7 1048.9 204 36 . 9 1047 . 2 20446 .3 1048.4 20484 . 2 
20Sl0. 9 10S7.S 205S3 . 9 1062 . 4 20S63 . s 1064 20616 .9 
20691. 8 1074.7 2070S. 2 107S. 2 20771.8 1073 . 9 20836. s 
20893.4 1072.8 20932. 3 1068 . 7 20999 .S 1072. 8 21028.4 
21143.4 1069.4 21187. 1 1070. 2 21222.4 1071. 9 212 34. 8 
2126S. 3 1070.2 21277.9 1069.2 21302 106S.4 2132 6 .S 
21427.4 10S2. 9 21482.8 1061.6 21523.6 1061.6 21591.7 
216S7.5 1061.6 22674 1062 2269S. 3 1072.2 22728.6 
22917.1 1063.8 

Manning's n values num= 
St a n val St a n val Sta n val 

187S3.5 . 03719743. 34 

Bank Sta: Left 
19743 . 34 

r ne ffecti ve Fl ow 
Sta L Sta R 

187S3.5 19684.4 
20301 22917.1 

Right 
20301 

num= 
El ev 

107S. 2 
107S. 2 

.032 20301 .037 

Le ngths: Left Cha nne l 
49S 497.81 

Permanent 
F 
F 

CROSS SECTI ON OUTPUT Profile #PF#l 

Right 
510 

lOSS 19357 . 3 
10S4 .1 19481. s 
1069.8 19700 
1038. 3 20214.4 
1041. 3 2041S. 6 
lOSS. 6 20494. 5 
1070. 3 20661. s 
107 3. 6 20841. 8 

1074 21091. s 
1070.7 21242.4 
1063 . 3 21392. 1 
1061. 2 21609. 9 
1064.6 22746.1 

Coeff Contr. 
.1 

lOSS .1 
10S4. 3 
1067.4 
1037 . 2 
1048.6 

10S7 
1072 . s 
1073 . 2 
1069.7 
1070.9 
10S7 . 4 
1060.7 
1064 . 3 

Ex pan. 
. 3 

E.G. El ev ( ft ) 1060 . 78 El ement Left DB Cha nne l • Ri ght OB • 
• vel Head (ft) 4.S4 Wt . n-va l . 0.032 

w.s. Elev ( f t) • 10S6.23 • Reach Len. ( f t) 49S.OO 497 . 81 510 . 00 
Crit w. s. (ft) • 10S2. 77 • Fl ow Area (sq ft ) • 9703.67 
E. G. Sl ope (ft / ft) *0.003034 • Area (sq ft) 1160 . 90 • 9703 . 67 2110.16 
Q Tota l (cfs) *166000 . 00 • Flow (cfs) *166000 . 00 
Top width (ft) • lSSS. l S • Top width (ft) 762.46 SS7 . S2 
vel Tot a l (ft/ s) 17. 11 • Avg. ve l . (ft/s) 17.11 

• Max ch l Dpth (ft) 19.03 • Hydr. Depth (ft) 17.41 
Conv . Total (cfs) *3013623.0 • conv . (cfs) *3013623.0 

23S.17 

Length Wtd. ( ft ) 497.81 Wetted Pe r . ( ft) S61 . 02 
Min c h El (ft) 1037 . 20 s hea r ( l b/ sq ft) 3.28 
Alpha 1.00 Stream Power (lb/ ft s) • S6.0S 
Frc tn Loss (ft ) 1.8S c um volume (acre-ft ) • 9011.34 " 31479 . 43 3347.07 
C & E LOSS (ft) 0.12 Cum SA (acres) * 1978.97 * 2980 . S6 98l.S2 

*************************************************************************************** ******** 
Divi ded flow computed for t hi s cross-secti on. warning : 

wa rning : The ve l ocity head has c hanged by more than 0 . 5 ft (O.lS m). This may indi cate the need fo r 
additi onal c ross sect i ons. 

warning: The energy loss was greate r than 1.0 f t (0.3 m). between the current a nd previous c ross 
s ecti on. Thi s may indicate the need fo r additi onal cross sections. 

Note : Multiple criti cal depths we r e found at this l ocati on . The c riti cal depth with the lowe s t, val id , 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 

E.G . Elev (ft) • 1060.80 Element Left DB Channel Right DB * 
ve l Head (ft) 4 . 51 Wt . n- Va l . 0.032 
w. s. El ev (ft) .., 10S6.29 • Reach Le n . (ft) 495 . 00 497 . 81 S10 .00 

* c rit w. s . ( ft ) * 10S2. 77 * Flow Area (sq ft ) 9738 . 24 
* E . G. s l ope (ft/ft) " 0 . 003114 • Area (sq ft) 9738.24 

Q Total (cfs) *166000.00 * FlOW (cfs) *166000.00 
To~ width ( ft) SS7. 66 * Top width (ft) SS7 . 66 
ve Tota l (ft/ s) 17 . OS " Avg. vel. (ft/ s) 17 .0S 
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Pre - Project 
• Max c hl Dpth (ft ) 19 .09 • Hydr. oept h (ft) • 17.46 
* conv. Total (cf s) *29748 20 . 0 * Conv . (cfs) *2974820.0 
• Le ngth wtd . (ft) 49 7 .81 • Wetted Per. ( ft) 577 . 14 
• MinCh El ( ft ) • 1037 . 20 • s hear ( lb/ sq ft) 3.28 
• Alpha 1.00 * Stream Power (lb/ ft s ) * 55.91 
• Frctn Los s ( ft ) 1.88 *cum volume (acre-ft) * 1203 . 17 *32407.57 1413.43 
* C & E LOSS (ft) 0 . 12 * Cum SA (ac res) 201.93 * 2984.40 205.34 
~**************** ***** * ***"****************** * *** * *********************************** ** ********* 

wa rning: 

warning: 

The ve 1 oci ty he ad has cha nged by more than 0. 5 ft (0 .15 m) . This may indicate the need for 
additional cross sections. 

Note: 

The energy loss was greater tha n 1.0 ft ( 0.3 m) . between the current and previous cros s 
s ection. Thi s ma y indica te the need f o r addition a 1 cross sections . 
Multiple criti cal depths were f ound at this location. The critical depth with the lowes t, valid , 
water s urface was us ed . 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Desc ription : 212 . 37 

RS: 212.37 

Left and Right channe 1 Bank Stations Inte rpo 1 a t ed 
Station Elevation Data num= 53 

St a El ev Sta El ev St a El e v sta El ev Sta El ev 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * 
18816 . 9 1066.3 18818.6 1066 . 2 18822 . 9 1066. 3 18834 
18989 . 9 1065.8 19000 1065.6 19036 . 9 1065. 2 19054.2 
19112 . 5 1063.4 1913 7 .4 1064.7 19138.3 1064. 8 19139.3 
19209. 3 1061 19668.8 1061 19681. 7 1066 . 2 19684. 6 
19685.1 1067 . 2 19692 . 2 1064 . 6 19715.3 1065 19717.4 

19744.06105 3 .778 19782 .7 1037. 2 19926 .2 1036. 9 20272.4 
20285.4 1036.6 20288.8 1038 . 620320.691053.776 20338.6 
20369.5 1065 . 2 20396 . 5 1069 . 4 20454.4 1070 . 1 20471.3 
22070 . 8 1061 22075 . 2 1062 . 9 22088. 8 1064. 3 22125.1 
2215 5 . 8 1069.3 22177. 3 1071. 8 22 222. 4 1065. 3 22242 . 6 
222 75.2 1064.6 22382.7 1065.6 22407. 8 1066.1 

Manning' s n values num= 3 
Sta n val s ta n val Sta n val 

* * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * 
18816 . 9 . 03719744 . 06 

Bank Sta: Left Right 
19744 . 0620320.69 

Ineffective Flow num= 
Sta L Sta R Elev 

18816 . 9 19684.6 1070 
20396. 5 22407. 8 1070 

. 03220320. 69 .037 

Lengths : Left Channe 1 
500 495.84 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi l e #PF#1 

Right 
485 

1066.3 18957.9 
1064 . 9 19092 . 2 
1064.8 19195 . 1 
1067.4 19684.8 
1065 .1 19722.1 
1037.1 20284 . 2 
1062. 3 20338 . 7 
1070 . 1 20508.4 
1067.6 22147.7 
1063.6 22252.8 

Coeff Contr. 
.1 

1066 
1064.1 
1066.9 
1067.3 
1063.2 
1036 . 6 
1062. 3 

1061 
1068.9 
1063.9 

Expan . 
. 3 

**************************************************** ***************************************** ** 
* E. G. Elev ( ft) 1058.81 * Element Left DB Channel * Right DB 

vel Head ( ft ) 5. 72 Wt . n- val. 0.032 
w.s. Elev (ft) * 1053 . 09 * Reach Len. ( ft) 500 . 00 495.84 485.00 

• crit w. s. ( ft) * 1051.73 • Flow Area ( s q ft) 8648.65 
• E. G. slope (ft/ ft) *0.004662 • Area (sq f t ) 8648.65 
• Q Total (cfs) *166000.00 • Flow (cfs ) *166000.00 
• Top width (ft) 573 . 56 • Top width (ft) 573 . 56 

vel Total (ft/ s) 19.19 • AVg. vel. (ft/ s) 19 . 19 
• Max chl opth (ft) 16.49 • Hydr. Depth (ft) 15.08 
• Conv. Total (cfs) *2431159 . 0 • Conv. (cfs) *2431159.0 
• Length Wtd. (ft) 495.84 • Wetted Per. (ft) 580.66 
• MinCh El (ft) • 1036 . 60 • Shear (lb/ sq ft) 4.34 
• A 1 pha 1. 00 • Stream Power ( 1 b/ft s) 83.21 
• Frctn Loss (ft) 2.45 • cum Vol ume (ac re-ft) 9004.74 *31374.56 • 3334.72 

c & E Loss (ft) 0 . 01 • cum SA (acres) • 1974 . 64 • 2974.10 980.15 
****************************************************************************** ***** ************ 
warning: The energy 1 oss was greater than 1. 0 ft (0. 3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections . 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 

• E.G . Elev (ft) 1058.81 • Element Left DB channel • Right DB 
• vel Head ( ft) 5.72 • Wt . n-val . 0.032 

w.s . Elev ( ft) • 1053 . 09 • Reach Len . ( ft) 500 . 00 495.84 485.00 
• crit w. s. (ft) • 1051.73 • Flow Area (sq ft ) • 8651.94 
• E.G. slope ( ft / ft) • o . 004657 • Area ( sq ft) • 8651. 94 
• Q Total (cfs) *166000 . 00 • Flow ( cfs ) *166000.00 
• Top width (ft) 573 . 59 • Top width (ft) 573.59 

vel Total (ft/ s) 19.19 • Avg. vel. (ft/ s) 19.19 
* Max Chl Dpth (ft) 16.49 * Hydr. Depth (ft) 15.08 
• conv. Total (cfs) *2432618 . 0 • conv . (cfs) *2432618.0 
• Length Wtd . (ft) 495.84 • Wetted Per. (ft) 580.69 
• Minch El (ft) 1036 . 60 • shear (lb/ sq ft) 4.33 
• Al pha 1.00 Stre am Power (lb/ ft s) • 83 . 11 
• Frctn Loss (ft) 2.45 • Cum volume (acre-ft) 1203 . 17 *32302 . 48 1413.43 
* C & E LOSS (ft) 0 . 01 * Cum SA ( acres) 201.93 * 2977.93 205.34 
*********************************************************************************************** 

warning: 

Note : 

The energy loss was greater tha n 1.0 ft ( 0.3 m) . between the current and previ ous cross 
section . This may indicate the need f o r additional cross sections. 
Multi p 1 e cri ti ca 1 depths were f ound at this 1 ocati on. The cri ti ca 1 depth with the 1 owest, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS : 212 . 27 
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Pre- Project 

INPUT 
Desc ripti on : 212 . 27 

Le f t a nd Right Cha nn e l Ba nk St at i ons Inte rpol a t ed 

Stat i on El evat i on Dat a num= 95 
St a El ev Sta El ev Sta El e v Sta El ev Sta El ev 

********* **** *** ***** ********* *********** ************ ******* ******************* * 
17693.1 1064 . 6 17697.9 1064 . 6 17734.8 1064 17740.4 
17796.2 1063 .1 17827.6 1062 . 5 17846.2 1062 .4 17893. 5 
18061. 8 1061. 5 18108. 5 1062 . 4 18180 .8 1062.8 18221. 3 
18264 .8 105 4. 5 18285. 2 10 54 18326.7 1048. 1 18342.3 
18380 .3 1046.2 18395 . 3 1042.4 18405.4 1039 18415. 2 
18465. 3 1023. 5 185 44 . 4 1025. 1 18579.3 1015. 6 18586 . 4 
18649 . 7 1013 18693 . 4 1012.9 18782.3 1012.3 18931.2 
18981. 9 1012.7 19083 1012. 1 19110 1012. 1 19284.8 
19314 . 3 1019 19342 .1 1028.5 19385 . 1 1048. 2 19442. 6 
19509. 8 1062. 9 19515 .4 1063 19561 1063 . 7 19676.4 
19754. 6 10 39.1 19765. 4 1035. 4 19935.2 1035. 2 20003 . 5 
20281. 9 1035. 1203 30. 351052 . 334 20 337 105 4. 7 20351 

20457 1023.9 20721.5 1023 . 4 20766.6 1022 . 9 20810.1 
20878.3 102 3 . 7 2090 9 . 5 1025 . 8 209 35. 1 1026. 2 20970 . 3 
21016. 1 1028 2107 3. 4 10 26 .9 21105.5 1026 . 6 21138. 2 
21190.6 1025. 7 21248.8 1040 .7 21 294 . 4 1051. 5 21328 . 2 
21373. 3 1067 .4 21415 . 5 1061 . 7 2142 6 .9 1059.4 21439. 1 
21 501. 4 1044 .9 21538 .1 1038 . 9 21543.5 1037.9 21579 . 4 
2162 6 .5 1056.1 21660 . 7 1060 21745.2 1060 .6 21930 .8 

Manning 's n va 1 ues num= 
St a n va l Sta n va l Sta n val 

******************* ********** *** ** ************** 
17693. 1 . 04519715.25 

Bank St a: Le f t Ri ght 
19715. 2 520330. 3 5 

I ne f fecti ve Fl ow num= 
Sta L Sta R El ev 

17693 . 1 19676.4 1065.4 
20351 21968.2 1059 .5 

. 03320330.35 . 04 

Le ngths: Le f t Cha nn e l 

Permanent 
F 
F 

510 495 

CROSS SECTI ON OUTPUT Profi 1 e #P F#1 

Right 
475 

1063 . 9 17785 . 6 1063. 1 
1062 . 2 18008 . 4 1061. 5 

1063 18239.7 1059 
1046.2 18362.6 1053.4 
1036.5 18431. 2 1031.5 
1013.2 18615.7 1013 
101 2 . 8 18976. 1 1012.6 
1012.2 19302 . 3 1012. 4 
1044. 9 19457 . 4 1044 .6 
1065.419715.2 51052 . 334 
1035.2 20097 . 2 
1059 . 5 20416 . 4 
1022 . 2 20848. 4 
1026 . 8 20984 
1026 . 2 21189. 1 
1059.6 21333.8 
105 6 .3 21473. 7 
1046 .2 21617.1 
1061. 7 21968.2 

Coeff Cont r . 
. 1 

1035. 1 
1037 . 6 
1021 . 5 
102 7 .2 
1025. 7 
1060.2 

1050 
1054.3 
1061.7 

Ex pan. 
. 3 

E.G. El ev (ft ) 1056.35 El ement Le f t OB Cha nnel 
ve l Head ( ft ) 5.68 Wt. n- va l . 0 . 033 
w.s . El ev ( ft ) • 1050.67 • Reach Le n . (ft ) 510.00 495.00 
Cri t w.s. ( f t) • 1049. 57 • Fl ow Ar ea (sq ft ) 8681. 56 

Ri ght OB 

475.00 

E.G . Slope (ft/ft ) *0.005236 • Ar ea (sq ft ) *34318.96 8681. 56 *22223 . 41 
Q Tot a l (cf s) *166000 . 00 • Fl ow (cfs) *166000.00 
Top widt h ( f t) • 2800 . 96 • Top width (ft ) • 1151. 76 605.48 
ve l Tot a l ( ft / s) 19 . 12 * AVg . ve l . ( ft /s) 19. 12 

• Max ch l Dpth (ft) 38 . 57 • Hyd r . Depth ( ft ) 14 . 34 
conv . Total (cfs ) *2294057.0 • Conv. (cf s) *22 94057.0 

1043.72 

Le ngt h Wtd . (ft) 495.00 We tted Pe r. (ft) 610 . 68 
Min Ch El ( ft ) 10 35. 10 Shea r (lb/ s q ft ) 4.65 
Alpha 1. 00 St r eam Powe r ( l b/ f t s) 88.86 
Frctn Loss (ft) 1. 81 Cum volume (acre-ft) 8807.78 *31275.9 3 3211 . 00 
C & E LOSS (ft) 0 . 59 Cum SA (acres) 1968.03 * 2967 . 39 974 . 34 

************ ********* ******* *************** ********************** ****************************** 

warning: 
wa rning: 

warning: 

Note: 

Di vided fl ow computed f o r t hi s c r oss - secti on. 
Th e ve 1 oc i ty head has c ha nged by mo r e t ha n 0 . 5 ft ( 0 . 15 m) . Thi s ma y ind i cat e th e need fo r 
addi t i onal c ross secti ons. 
The e ne rgy 1 oss was greate r tha n 1. 0 ft (0 . 3 m) . between t he curre nt a nd previ ous c ross 
secti on. Thi s may indi ca t e the need f or additi on a 1 c ross secti ons . 
Multipl e c riti cal de pt hs we r e f ound a t thi s l ocati on . The c ri t i cal de pth with t he l owes t , va li d , 
wat e r surf ace was used. 

CROSS SECTI ON OUTPUT Profi 1 e #PF#2 

E.G. El e v ( f t) 1056 . 35 El ement Left OB c ha nne l Ri ght OB 
vel Head ( f t) 5.68 Wt . n-val . 0.033 
w. s . El ev ( f t) • 1050 . 67 * Reac h Le n. (ft ) 510.00 495. 00 475 . 00 
Cri t w. s . ( f t) * 1049 . 57 * Fl ow Ar ea (sq ft ) 8681.05 
E. G. s l ope ( ft /ft) •o. 005 237 • Ar ea (sq ft) 8681.05 
Q Tot a l (cf s) *166000 . 00 * Fl ow (cf s) *166000 . 00 
Top widt h ( f t) 605. 47 * Top width (ft ) 605.47 
ve l Tot a l ( f t / s) 19. 12 * Avg . ve l . ( ft / s) 19.12 
Max Chl Dpth ( ft ) 15.5 7 * Hyd r . De pt h ( ft ) 14.34 
Conv. Tot a l ( c f s) *2293842.0 • conv . (cf s) *2293842.0 
Le ngth wtd . ( f t ) 495. 00 We tted Pe r . ( ft ) 610 . 67 
Min Ch El ( ft ) 1035. 10 Shear ( lb/sq ft ) 4.65 
Alpha 1. 00 Stream Powe r ( l b/ ft s ) 88.88 
Frc tn Loss (ft) 1. 81 Cum volume (a c re - ft ) 1203.17 *32203.83 1413 . 43 
C & E LOSS (ft) 0 . 59 Cum SA (ac res) 201.93 * 2971.22 205 . 34 

******************************************* ****************** ************ ********************** 

warni ng: 

wa rning: 

Note : 

The ve l ocity head has c ha nged by mo re t ha n 0.5 f t (0 . 15 m). Thi s ma y indi ca t e t he need fo r 
addition a 1 c ross secti ons. 
The e ne rgy loss was g r ea ter t ha n 1. 0 f t (0 . 3 m). be t wee n t he cur r ent a nd pre vi ous c r oss 
sect i on . Thi s may indi cate t he need f or addi tional cross sec t i ons. 
Mul t ipl e c ri t i ca l depth s were found at t his l ocation. The cri t i cal dept h with t he l owes t , valid , 
wate r s ur face was used. 

CROSS SECTION 

RI VER: 1 
REACH: 1 

INPUT 
De s c ript ion : 212 . 18 

RS : 212.18 
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Left and Right channe 1 Bank Stations Inte rpo 1 a ted 
Station Elevation Data num= 87 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
************************************************************** ******* *********** 
16867.12 1065.216906. 93 1063. 9117072. 69 1063.6217369. 21 1062.4817505. 56 1062 . 52 
17612.28 1062 . 917794.36 1062. 3317881.75 1062.5817916 . 47 1062. 3217948.21 1065 . 69 
18039.48 1010.818149.75 1011.6918168.39 1016 . 6418177 . 08 1014.6 18188 1020 . 06 
18220. 51 1027.218252.71 1039.3418269.64 1041.1618292.43 1036.718335.96 1016. 75 
18454.36 1016.218568.19 1014.7218633.81 1016.1118764 . 91 1017.461882 3.95 1017.09 
19046.22 1017 . 719156.65 1019 . 3719198.34 1018.4419223.89 1018.4919248.34 1016.23 
19311.18 1015.1 19393.8 1012.98 19433 1012.5219464 . 03 1021.8119488 . 46 1011.1 
19574. 96 1010.619614.98 1037.4219649.87 1059 . 81 19685.1 1058.8119706.851050. 309 
19749.09 1033.819960.28 1030.820229.47 1031 .720272.48 1032.6720319 . 31 1039 . 88 
20334 . 571050. 30720340.72 1054.5120354.62 1060. 320472.17 1061. 55 20523 . 7 1061.62 
20551. 86 105 3. 0420622 .11 1048. 820687. 56 1052. 220928.11 105 5. 2921136 . 97 1058. 41 
21257.08 1058. 6921362. 76 1060. 7121646 . 22 1067. 221858.08 1068 .1122054 . 43 1067. 43 
22158. 98 1065. 9622243.2 3 1064. 32 22279. 9 1062. 822295. 67 1065 . 5922307. 88 1060. 91 
22324.63 1061. 3922394.01 1058 . 4322480.34 1058.922555.28 1058.9222720.83 1059.92 
22855.27 1061.5422949.17 1061.4922974.76 1060 23021.3 1058 . 523070.19 1058.44 
23114.111060.29 23152.9 1060 . 0823260.95 1061. 423486.25 1061.0523586 . 41 1061.15 
23621.07 1061.4723789.79 1060.3723929 . 16 1060. 4 24034.7 1061.824176 . 57 1062.42 
24281.11 1062. 3324460.33 1061.22 

num= Manning's n values 
Sta n val Sta n val sta n val 

* * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * 
16867.12 .04519706.85 

Bank Sta: Left Right 
19706.8520334.57 

Ineffective Flow num= 
Sta L Sta R Elev 

16867.1219649.87 1068 
20 52 3.724460.33 1068 

. 03320334.57 .04 

Lengths: Left Channel 
500 502.53 

Permanent 
F 
F 

Right 
485 

coeff Contr. 
.1 

Expa n. 
. 3 

CRDSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************** *********** 

Right OB E.G. Elev (ft) 1053.95 * Element Left OB Channel 
*vel Head ( ft) 3.69 * Wt. n- val . 0.033 

w. s. Elev (ft) * 1050.25 * Reach Len . (ft) 500.00 502.53 
Crit w.s. (ft) * 1045.89 * Flow Area (sq ft) *10761.93 

• E.G . Slope (ft/ ft) *0.002692 *Area (sq ft) *53172.74 *10761.93 
* Q Total (cfs) *166000.00 * Flow (cfs) *166000 . 00 

0~~ ~~~~~ ~ms) • 23i~:U : :~~-w~~i~ ~ms) : 1661.09 6iU~ 
Max chl Dpth (ft) 39.65 * Hydr. Depth (ft) 17.15 

* Conv. Total (cfs) *3199385.0 * Conv. (cfs) *3199385.0 
Length Wtd. (ft) * 502.53 * Wetted Per. (ft) 634.38 
Min Ch El ( ft) • 1030.80 s hear (lb/ sq ft) 2.85 

485. 00 

37 . 67 

51.95 

• A 1 pha 1. 00 Stream Power (l b/ft s) 43.98 
Frctn Loss (ft) 0.96 • c um volume ( acre-ft) 8295.60 *31165.46 • 3089 . 63 
C & E LOSS (ft) 0.32 *Cum SA (ac res) 1951.57 * 2960 . 38 968 . 36 

*******************0:::***************************.,:,***** *** *************************************** 

warning: Divided flow computed for this cross-section. 
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

addiLional cross secLions. 
warning: The energy loss was greater than 1.0 ft (0 . 3 m) . between the current and previous cross 

section. This may i ndi cat:e the need for addition a 1 cross sections. 
Note: Multi p 1 e cri ti ca 1 depths were fo und at this 1 ocati on. The criti ca 1 depth with the 1 owest, 

water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*************************************************** ***** ************************************** * 
• E.G. Elev (ft) * 1053.94 Element Left DB • Channel Right OB * 

vel Head (ft) 3.69 Wt. n-val . 0 . 033 
w.s. Elev (ft) * 1050.25 * Reach Le n . (ft) 500.00 502 . 53 485 . 00 
Crit w.s. (ft) • 1045.89 * Flow Area (sq ft) *10761.62 
E.G. slope (ft/ft) *0. 002692 • Area (sq ft) *10761. 62 
Q Total (cfs ) *166000.00 • Flow (cfs ) *166000.00 

0~~ ~~~~~ ~~~~s) 6i~:!~ : :~~-w~~ih ~~~~s) 6i~:!~ 
Max Chl Dpth (ft) 19.45 * Hydr. Depth (ft) 17 . 15 
Conv. Total (cfs) *3199239.0 • Conv. (cfs) *3199239.0 

• Length Wtd. (ft) 502.53 Wetted Per. (ft) * 634. 37 * 
• Minch El (ft) • 1030.80 • shear (lb/ sq ft) 2.85 
• Alpha 1.00 Stream Power (lb/ft s) 43.98 
* Frctn LOSS (ft) 0.96 Cum Volume (ac re-ft) 1203.17 *32093 . 37 1413.43 
* C & E LOSS (ft) 0. 32 Cum SA (acres) 201.93 * 2964 . 22 205.34 
*********************************************************************************************** 

warning: 

warning: 

The ve l ocity head has changed by more than 0. 5 ft (0.15 m) . This may indicate the need for 
additional cross sections. 

valid, 

Note: 

The energy loss was greater than 1.0 ft (0. 3 m). between the current a nd previous cross 
section. This may indicate the need for additional cross sections. 
Multiple critical depths were fo und at thi s location. The critical depth with the lowest , valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 212.08 

RS: 212.08 

Left and Right Channel Bank Stations Interpolated 
Station Elevation Data num= 101 

St a El ev Sta El ev Sta El ev sta Elev Sta Elev 
******************************************************************************** 

17052 . 4 
17854 . 31 
18092 . 97 
18430.19 

1065 .117093.98 1063. 217330.91 1062.5917423.14 1062.2117562. 97 1062.23 
106117952.67 1061.3917989.42 1061.1 18003.9 1064.7218053.78 1032. 77 

1010 . 318121.67 1010.4218204.85 1011.4918218.51 1014.5318400.47 1013 . 68 
1013.718591.2 3 1012 . 7318717.39 1012. 5518827.36 1012.71 18982.9 1014.44 
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1912 5. 21 1014 . 119158 . 95 
19261.95 1013.819287. 74 
19560.86 lOSS. 919603. 52 
19720 . 06 1031.7419729.83 
20046.86 1026 .7120134 .08 
202 70.89 1050.120275.07 
20424.79 1044. 3820442.88 
21082.72 1065.9821252.33 
21529.98 1066 . 482 1607 . 29 
22030.61 1073.7622091.57 
22595 . 45 1068 . 2222755 . 09 
2325 5. 36 1058 . 6423268 . 74 
23 417 . 52 1058.423428.87 
24280.77 1060 .1224441. 84 

24970.8 1060.3325012.15 
25800.17 1059.4125815.84 
26004.82 1061. 65 

Manning 's n values 

Pre-Project 
1014.27 19197.5 1013.7219237 . 59 1014 .0519246 .24 1012.73 
1021.5219294.56 1009.4419377.18 1009.8819458.03 1009.79 
1052. 7719676.09 1052. 9419681.091050. 10619689.85 1045 . 14 
1028.619835.59 1026.9819956 .58 1026.4520018.74 1026.48 
1025. 920179 . 54 1025. 99202 34. 17 1026. 6520245.73 1033 . 13 

1052.9220290.81 1060 . 920335.45 1060. 3720383.25 1044 . 65 
1052.79205 45 . 79 1055 . 720813.04 1061.3820956.27 1063.95 
1068 .1621359.98 1067 . 921436.79 1067 .7621473.77 1066.77 

1070. 321676.41 1072.821730 . 28 1073 . 8421923 . 53 1073.03 
1073.1322182.2 4 1073.622303 . 01 1072.0522453.89 1069.64 
1066.8622966.16 1063 .923129.47 1061.46 23222 . 4 1059.05 
1055. 5123278.67 1058. 323295. 59 105 5 . 5423328 . 26 1058. 3 

1058 . 12 3519. 64 1059 . 32 3868. 62 1059.1724082.28 1059 . 08 
1061.9124594 . 59 1060.924688 .74 1061. 7424871.91 1061.24 
1058.2625172 .94 1060 .8 25399. 4 1060.1425629.95 1059.85 
1060.0725861.96 1079 . 725884 . 17 1080.2625963.83 1080.96 

num= 
Sta n val s t a n val Sta n val 

17052 . 4 . 04519681.09 

Bank Sta : Left Right 
19681 .0920270.89 

Ineffective Fl ow num= 
Sta L Sta R Elev 

17052 . 419560.86 1078 
20290. 826004. 82 1078 

. 03320270 . 89 .04 

Le ngth s : Left Channel 
510 519.85 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profil e #PF#l 

Right 
475 

coeff contr. 
.1 

Ex pan. 
. 3 

• E.G . El ev ( ft) 1052.67 El e ment Left OB * Chan nel 
vel Head (ft ) 2.62 Wt. n-val . 0.033 
w. s . Elev (ft) * 1050 . 04 * Reach Le n . ( ft ) 510 . 00 519.85 
Crit w. s. (ft ) * 1041.45 * Flow Area (sq ft ) *12773.65 
E. G. s l ope ( ft /ft) *0. 001415 * Area (sq ft) * 5 3964.42 *12773. 65 
Q Total (cf s) *166000.00 * Fl ow (cfs) *166000.00 
Top width ( ft ) * 2180.71 * Top width (ft) * 1520.98 589.61 
ve l Tota l (ft/s) 13.00 * AVg. vel. (ft/s) 13.00 

* Max chl Dpth ( ft ) 40.60 * Hyd r. Depth (ft) 21. 66 
* conv. Total (c f s) *4412668.0 * conv. (cfs) *4412668.0 

Le ngth Wtd . ( ft ) 519. 85 * Wetted Per. ( ft) 601.11 
MinCh El ( ft ) 1025.90 Shea r ( lb/sq ft) 1. 88 

Right OB 

475.00 

308 . 33 

70 . 12 

Alpha 1. 00 Stream Power ( l b/ ft s) 24.40 
Frctn Loss (ft) 0 . 83 c um volume (ac re-ft) 7680 . 72 * 31029. 70 * 3087 . 70 
c & E Loss (ft ) 0. 06 c um SA (ac r es) 1933. 30 * 2953. 36 967.68 

*********************************************************************************************** 

warning: 
wa rning : 

Note: 

Divided fl ow computed for thi s cross-section. 
The velocity head has changed by more than 0. 5 ft ( 0 . 1 5 m). This may indicate the ne ed fo r 
addition a 1 cross sections. 
Multiple criti ca l de pths were found a t this l ocati on. The criti cal depth wit h the l owest , valid , 
water s urface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
*********************************************************************************************** 

E.G. El ev ( ft ) 1052.67 Element Left OB * Chan ne l Right OB 
ve l Head (ft) 2.62 Wt. n-val. 0 .033 
w.s. Elev (ft) * 1050.04 * Reach Le n . (ft) 510 . 00 519.85 475.00 
crit w.s. (ft) * 1041.45 * Flow Area (sq ft) *12774.58 
E.G. s lope (ft/ft) *0.001415 *Area (sq ft) *12774.58 

* Q Total (cfs) *166000 . 00 *Flow (c f s) *166000.00 
Top width ( ft) 589. 61 * Top width ( ft) 589.61 
vel Total (ft/s) 12.99 * AVg . vel. (ft/s) 12.99 
Max chl Dpth (ft) 24. 14 * Hydr. Depth (ft ) 21.67 
conv . Total (cf s) *4413183.0 * conv. (cfs) *4413183.0 
Length Wtd. ( ft) 519.85 We tted Per . (ft) 601.12 
MinCh El (ft) 1025.90 Shear (lb/sq f t ) 1.88 
Alpha 1.00 Stream Power (lb/ ft s) * 24 . 39 
Frctn Loss (ft) 0.83 Cum Volume (acre-ft) * 1203. 17 *3195 7.60 1413.43 
C & E LOSS (ft) 0.06 Cum SA (acres) 201.93 * 295 7 . 20 205.34 

********************** "::************************************************************************ 

wa rning : 

Note: 

The ve locity head has changed by more than 0. 5 ft (0 . 15 m). Thi s may i ndi cate t he need for 
additional c ross sections. 
Multiple c ritical depths were found at this l ocation . The cri tical depth with the lowest, vali d , 
wat e r s urface was used. 

CROSS SECTION 

RIVER: 
REAC H: RS : 211. 99 

INPUT 
Descri ption: 211. 99 - FEMA Section AB 

Left a nd Right Channe l Bank Stati ons 
Interpol a ted 

Stat ion Elevation Data num= 97 
s t a El ev Sta El ev St a El ev Sta El ev Sta El ev 

******************************************************************************** 
17386 . 75 106217493.12 1060.3617883 . 55 1058 . 918026 . 04 1059.0818043 . 61 1064.43 
18128 . 52 1011.918212.07 1010.04 18284. 3 1009 . 4118375 . 77 1031.9918386.79 1034.99 
18398 . 32 1031.61845 5 . 15 1010 . 4218634.29 1010 . 1518715 . 79 1026.1718726.98 1025.43 
18746 . 82 1028 .918793. 14 1039. 1118826 . 55 1047 . 2218835 . 49 1050.27 18880.3 1056.14 
18928 . 65 1059 . 61902 3 . 07 1060 . 4 719122 . 51 1058. 69 19147.6 1056. 9819172 . 92 1053.9 
19222 . 57 1059.719306.36 1064.7519387 . 36 1066 . 2619419 .32 1065.7319467 . 92 1063.3 
19535 . 53 1055.9 195 79.8 1052.519594 . 04 1050.0119626.09 10 59.7519669 . 23 1060.17 
19682 . 93 1052.119695 .13 1051. 719699. 771048 . 63219734.91 102 5. 3919968. 68 102 5. 66 

20018 . 4 102620129. 78 1025. 52017 5 . 87 102 5. 6620205.91 1027. 820236 . 81 104 7 . 09 
20249.651048.632 20249.8 1048.6520268 . 39 1059. 720319.37 1059.4520355 . 66 1049.61 
20366.72 1051.1620380. 34 1056. 3120536 . 66 1059.720697 . 58 1062.9120861.07 1067 . 46 
20969 . 05 1071. 421086.46 107 4. 5421220 . 77 1077.821348.89 1078. 3521519 . 24 1075. 76 
21606.23 1073.4221740. 53 1069.1421834.91 106821936. 77 1071.0222068 . 74 1077 . 26 
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• 

• 

• 

22189.17 1082.4922398.45 1089.6222486.87 
22698. 81 1083.4322757. 86 1080.0622899. 81 
23457.95 1059 . 0923578.87 1055.29 23592.8 
23758 . 72 1057. 842 3837. 72 1057. 31 23902 
24332.01 1056.0724582 . 04 1056 . 0124636.44 
24966.74 1058.31 24996.3 1059.9325064.88 
25224.27 1057.7525467.18 1058.61 

Pre - Project 
1090. 322515. 75 1089. 9422616 . 83 1085.49 
1069.523059 . 97 1066.123300 . 96 1061.35 
1052.823611.42 1057.123707 . 16 1057.71 
1056 . 223950.13 1056.5724182.97 1056 . 91 

105924704.95 1057.5324865.28 1057.45 
1059. 825072. 86 1059. 0925171. 62 1057. 94 

Manning' s n values num= 
sta n val Sta n val Sta n val 

17386.75 . 04519699.77 

Bank Sta : Left Right 
19699.7720249.65 

Ineffective Flow num= 
Sta L Sta R Elev 

17386.7519669.23 1078 
20268.325467 .18 1078 

. 03320249.65 . 04 

Lengths: Left Channel 
740 489 . 19 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
710 

coeff Contr. 
.1 

Ex pan. 
. 3 

* * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * 
* E.G. Elev (ft) 1051.77 * Element Left OB * Channe l Right OB * 
• vel Head ( ft) 3.22 • Wt. n-val. 0 . 033 
• w.s. Elev (ft) * 1048.55 • Reach Len. ( ft) 740.00 489.19 710.00 
* Cri t w. S. ( ft) * 1041.17 • Flow Area (sq ft) *11524 .10 
• E. G. slope (ft/ft) *0.001822 *Area (sq ft) *22351.86 *11524.10 
• Q Total (cfs) *166000 . 00 • Flow (cfs) *166000. 00 
• Top width ( ft) • 1310 . 27 • Top width (ft) 761. 18 549 . 09 

vel Total (ft/s) 14.40 • AVg. vel. (ft/s) 14 . 40 
• Max ch l Dpth (ft) 39.14 • Hydr. Depth (ft) 20.99 
• conv . Total (cfs) *3888639.0 * conv. (cfs) *3888639.0 
• Length wtd . (ft) 489 . 19 • wetted Per. (ft) 561.75 • 
• Minch El (ft) • 1025 . 39 • shea r (lb/sq ft) 2.33 
* Alpha 1.00 St ream Power ( lb/ ft s) 33.62 

Frctn Loss (ft) 0.83 cum volume (ac re-ft) 7233 . 96 *30884.71 • 3086.02 
* C & E LOSS (ft) 0.09 * Cum SA (acres) * 1919.94 * 2946 . 57 967 . 30 
* * * * * * * * * * * * * * * * * * ** * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * 

warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 

• E.G. Elev (ft) 1051.78 * Element Left OB * Cha nnel • Right OB 
• vel Head (ft) 3.22 • Wt. n-val. 0 . 033 
• w.s. Elev (ft) • 1048 . 55 • Reach Le n . (ft ) 740.00 489.19 710.00 
• Crit w.s. (ft) • 1041.17 • Fl ow Area (sq ft) *11525. 16 
• E.G. slope (ft/ft) *0 . 001822 • Area (sq ft) *11525.16 
* Q Total (cfs) *166000 . 00 • Flow (cfs) *166000.00 

· ~~~ ~~~~7 ~ms) 5iU6 : !~~-w~~i~ ~ms) 5iU6 
• Max c hl Dpth (ft) 23.16 • Hydr. Depth ( ft ) 20.99 
• Conv. Total (cfs) *3889154.0 * conv. (cfs) *3889154.0 

Length wtd. (ft) 489.19 • Wetted Per . (ft) 561.77 
• Minch El (ft) • 1025.39 • Shear (lb/sq ft) 2.33 
• Alpha 1.00 *Stream Power ( lb/ft s) 33 . 61 
* Frctn LOSS (ft) 0.83 * Cum Volume (ac re-ft) 1203.17 *31812 . 60 1413.43 
* C & E LOSS (ft) 0.09 * Cum SA (acres) 201.93 * 2950.40 205.34 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
waLer surface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 211.89 

RS: 211.89 

Left and Ri ght channel Bank Stations Interpolat ed 
Station Elevation Data num= 95 

Sta Elev Sta Elev Sta Elev sta Elev sta Elev 

17673.64 1059.917830.52 1057.818075 . 45 1057 . 5918106.59 1061.3918156.21 1060.92 
18181.64 105718268.15 1057.418570.49 1056.27 18656.7 1057.3718734.79 1059.4 
18854 . 83 1058.1 18903.9 1058 . 6218933.75 1056.2618954.51 1054 . 319026.15 1059.53 
19074.67 1064. 519130.02 1067 . 6619166.92 1067 . 8219220.33 1064 . 2519291.97 1056.93 
19339.05 1053.2 19355 . 5 1049.4119383 . 94 1051.7719506.58 1049 . 7319568.03 1052.09 
19611 .95 1052 . 419640 . 96 1059.4519668 . 79 1059. 3319685 . 751048 . 02319719.16 1025. 75 
19877.45 1024 . 19 19996 1024 . 820046 . 95 1024. 9420149 . 18 1025. 3420215. 53 1026. 87 
20231.37 1035 . 8620250 . 74 1048.0220268.71 1059.320317.76 1059.25 20347.9 1053.02 
2035 7.11 1053. 8720365 . 64 105 7. 4620503. 92 1061.220587. 79 1062. 3220715.42 1064. 82 
20808.25 1066. 4820898. 25 1068.17 21050. 2 107021240.42 1069. 721365. 85 1067. 31 
21444 . 39 1066. 6721597. 69 1066. 8121747. 36 1066. 621837. 61 1066.0122018 . 21 1062. 79 
22078. 36 1061. 7622206. 84 1065. 222377. 75 1068. 122 579.85 1068. 7522814 . 63 1068. 78 
22947 . 07 1067. 96 23029.4 1068 . 092 3191. 51 1066. 423528. 26 1059. 523662. 78 1056. 72 
23775 . 83 1055 . 5423829.73 1054 . 1523844.87 1051.223876.82 1056.0923920.99 1057 
23995 . 44 1056 . 4724052.85 1056.124082. 77 1056.624140.98 1058.2724165.07 1058 . 25 
24271.91 1056 . 4524411.05 1053 . 1724579 . 36 1053. 324759.09 1054.04 24774.1 1055 . 28 
24840.04 1057 . 6924883.78 1058.2624920 . 88 1055.825041.94 1055.2925284.44 1056.1 
25336.01 1057.1325359.39 1058.3225402.51 1057.3 25726.4 1058 .2326172 .96 1058.11 

26295 . 6 1059. 626333 . 92 1078.17264 70. 33 1078.826504.14 1058. 926569.17 1059. 94 

Manning's n values 
Sta n val 

num= 
Sta n val 

3 
Sta n val 

17673.64 .04519685.75 .03320250 . 74 .04 

Bank Sta: Left Right Lengths: Left Channe 1 Right coeff contr. Expan. 
19685.7520250.74 507 527.46 640 .1 .3 

Ineffective Flow num= 
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S"ta L Sta R 
17673. 6419640 . 96 

20268. 726569.17 

El ev Permanent 
1068 F 
1068 

CROSS SECTION OUTPUT Profi 1 e #PF#l 

Pre-Project 

E.G. El ev ( ft) 1050.85 Element Left OB Channe 1 Right OB 
ve l Head (ft) 2.92 Wt. n-val. 0.033 
w. s . Elev (ft) 1047.93 Reach Len . (ft) 507.00 527.46 640.00 
Crit w.s. (ft) 1039.97 Fl ow Area (sq ft ) *12113 . 21 
E.G . s l ope (ft/ ft) *0 . 001601 Area (sq ft) *12113 .21 
Q Total (cfs) *166000 . 00 * Fl ow (cfs) *166000 . 00 
Top wi dth (ft) 564.71 * Top width (ft ) 564.71 
vel Total (ft/ s) 13.70 * Avg. vel . (ft/s ) 13.70 
Max ch l Dpth (ft) 23.74 * Hyd r. Depth (ft) 21.45 
c onv . Tota l (cfs) *4149337.0 * Conv. (cfs) *4149 337 . 0 
Length Wtd. ( ft) 527.46 * wetted Per. (ft) 577. 30 
Minch El (ft) 1024. 19 s hear ( lb/ sq ft) 2.10 
Alpha 1.00 Stream Power ( lb / ft s) 28 .7 3 
Frctn Loss (ft) 0. 85 cum vo 1 ume (ac re - ft ) 7044 . 11 * 30751. 98 3086.02 
C & E LOSS (ft) 0.00 Cum SA (acres) 1913.48 * 2940.31 967.30 

******************************************** *************************************************** 

Note : Multiple critical de pths were found at this l oca tion . The critical depth wit h the l owest, valid, 
water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

E. G. El ev ( ft) 1050. 85 * Element Left OB Channe 1 Right OB 
ve l Head (ft) 2.92 Wt. n-val . 0 . 033 
w. s. El ev ( ft) * 1047 . 93 * Reach Len . (ft) 507.00 527.46 640.00 
Crit w. s . (ft) * 1039.97 * Flow Area (sq ft ) *12114.25 
E.G. s l ope (ft/ f t ) *0 . 001600 * Area ( s q ft) *12114 . 25 
Q Tot a 1 (cfs) *166000. 00 * Flow (cfs) *166000 . 00 
Top width (ft) 564.72 * Top widt h ( ft) 564 . 72 
ve l Tota l (ft/ s) 13.70 * Avg. vel. (ft/ s) 13.70 
Max chl Dpth (ft) 23.74 * Hydr. Depth (ft) 21.45 
conv . Total (cfs) *4149889 . 0 * Conv . (cfs) *4149889.0 
Length wtd. (ft) 527.46 * Wetted Per . (ft) 577 . 31 
Min ch El (ft) 1024.19 Shear ( 1 b/ sq ft) 2 . 10 
Alpha 1.00 Stream Power ( l b/ ft s) * 28 . 72 
Frctn Loss ( ft) 0.85 Cum Volume (acre - h ) 1203.17 *31679.87 1413 . 43 
c & E Loss (ft) 0.00 Cum SA (ac r es) 201.93 * 2944.15 205.34 

*********** *** ****** *************************************************************************** 

Note: Multiple c r itical depths were found at th is loca ti on . The critical depth with the l owest , valid, 
water s urface was used. 

CROSS SECTION 

RIVER: l 
REACH: l 

INPUT 
Descri pti on: 211 . 79 

RS: 211 .79 

Le ft and Right c hanne 1 Bank Stations Inte rpo 1 a ted 
Stat i on Elevation Data num= 85 

sta El ev S"ta El ev Sta El ev Sta El ev Sta El ev 
******* * ** * **** *** ** * *** * * *** * * * ** * * * ****** **** * ****** ** * ** ** **** * ** * * ***** ** *** 
18158. 31 1058.118521. 37 1057.9218711 . 98 1053.2918821. 22 1049.9719332 . 48 1038.9 

19421.9 1034.719443.13 1034.6819494.83 1031.4519529.82 1033.8919593 . 73 1053 . 47 
19613.84 1059 . 219631.93 1059.1219649.871047.18219683. 64 1024.7119868. 29 102 3 .84 
19990.11 1024.45 20071.01 1024.2 20181 1025.03 20210.4 1042.5420217.711047.186 
20234.96 1058.1520266.77 1058.9620288. 34 1058.220317.07 1049.6420327 .91 1051.41 
20334. 62 1054. 8620544.02 1058.1120748. 52 1061. 320960.89 1062 .1921136. 74 1063. 31 
213 5 5. 67 1062.99 21514. 2 1062. 9221680.46 1061. 621736. 2l 1061. 76 21809. 47 1060 . 69 
21912 .92 1059.5422164.31 1055.8622183.26 1055.422365.65 1059.3522456 . 33 1059.66 
22607.29 1061.0722697.85 1061. 2422 757 . 13 106222877. 22 1061.9822997.38 1061.21 
23058.71 1061.6923238.58 1060.2923378.99 1059.623483.49 1059.3723694 . 55 1056 . 44 
23766.47 1056.3523904.99 1053 . 8723939.63 1052.523954.41 1049.7323974 . 63 1054 . 92 
24066. 57 105 7 . 0124104. 95 1055. 7224159.03 1054.924203. 29 1053. 77 24226.8 1054 . 13 
24410.4 2 1054 . 11 24588.5 1054.8124806 . 33 1056.924857. 28 1056.9224892.35 1056. 25 

24937 . 4 1056. 2724992. 53 105 7. 9125025 . 07 1054. 525154.69 1054.6325336.45 1057.87 
2 5508.2 3 1059. 0125689. 64 1058.1825912 . 41 1058.826025. 53 1058. 4626235.18 1058. 51 
26315.33 105826360.96 1059.1426386.48 1071 . 426401.46 1071.61 26423 . 9 1078.8 
265 26.56 1078.9226547.02 1071.3226569.39 1067.826599.18 1058.2826670.85 1059.87 

Mann ing's n values num= 
Sta n va l sta n val Sta n va l 

**=********************** *********************** 
18158.31 .04519649.87 

Bank Sta : Left Right 
19649 . 8720217. 71 

Ineffecti ve Flow num= 
Sta L Sta R El ev 

18158 . 3119613 . 84 1068 
20266.726670.85 1068 

. 03320217 . 7l . 04 

Le ngths: Left Channe 1 
680 450 . 74 

Permanent: 
F 
F 

CROSS SECTI ON OUTPUT Profile #PF#l 

Right 
290 

coeff Contr. 
. l 

Ex pan . 
. 3 

********************************************************************************************** 
E.G. El ev (ft) 1050.00 El eme nt Le ft OB Channel Right OB 
ve l Head (ft) 2.92 Wt. n-val . 0 . 033 
w.s. El ev (ft ) * 1047.07 * Reach Len . (ft) 680.00 450.74 290.00 
crit: w.s. (ft) * 1039.26 * Fl ow Area (sq ft ) *12095. 82 
E. G. s l ope (ft/ ft) *0 . 001620 * Area (sq ft) 423 5.81 *12095 . 82 
Q Tota l (cfs) *166000 . 00 * Fl ow (cfs) *166000 . 00 

~~~ ~~~~~ (h) * 1185 . 33 * Top widt h (ft) 617. 8 3 567 . 50 
(ft/ s) 13 . 72 * AVg. ve l. (ft/ s) 13 .72 

Max Chl Dpth (ft) 23 .23 * Hydr. Depth (ft) 21.31 
conv. Tota l (cfs) *4124639 . 0 * Conv . (cfs) *4124639 . 0 
Length Wtd. ( ft ) 450.74 Wetted Per . (h) 580.41 
Min Ch El (ft) 1023.84 shear ( 1 b/sq ft) 2 .11 
Alpha 1.00 Stream Power (lb/ ft s) 28 . 92 
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• 

• 

• 

Pre-Project 
• Frctn Loss (ft) 0 . 73 • Cum volume (acre-ft) • 7019.46 *30605. 41 • 3086 . 02 
• c & E Loss (ft) 0.00 • cum SA (acres) 1909.88 • 2933.46 967.30 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The c ritical depth with the lowe s t, valid , 

water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

E. G. Elev (ft) • 1050 .00 • Element Left OB c han ne l * Right OB • 
• vel Head (ft) 2.92 • Wt. n-val. 0.033 
• w. s. Elev (ft) * 1047.08 * Reach Len. (ft) 680 . 00 450.74 290.00 
* Crit w.s. ( ft) • 1039 . 26 * Flow Area (sq ft) *12097.01 
*E.G. slope (ft/ft) *0 . 001619 • Area (sq ft ) *12097.01 
• Q Total (cfs) *166000 . 00 • Flow (cfs) *166000 . 00 
* Top width (ft) 567 . 51 • Top width (ft) 567 . 51 

vel Total (ft/s) 13 . 72 • AVg . vel . Cft / s) 13.72 
* Max Ch l Dpth (ft) 23 . 24 * Hydr. Dept:h ( ft) 21.32 
* conv . Total (cfs) *4125269.0 • Conv. (cfs) *4125269.0 
• Length Wtd. (ft) 450.74 Wetted Per . (ft) 580.41 
• Min ch El (ft) 1023.84 • shear (1 b/sq ft) 2 . 11 
• Alpha 1.00 • Stream Power (lb/ft s) • 28.91 
• Frctn Loss (ft) 0.73 • cum volume (acre- ft) • 1203.17 *31533.28 • 1413.43 
* C & E LOSS (ft) 0 . 00 *Cum SA (acres) 201.93 * 2937.29 205.34 
* * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
Note : Multiple crit:ical depth s were fo und at this location. The criti cal depth with the lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 211 . 71 

RS: 211.71 

Left and Right: Channe 1 Bank Stations Inte rpo 1 a ted 
Station Elevation Data num= 82 

Sta El ev Sta El ev Sta El ev St:a El ev Sta El ev 
******************************************************************************** 
18356. 24 1056 . 618403. 32 1056. 5118836. 53 1046. 2619011.11 1054 . 3319170. 81 1053.8 
19462.94 1052 . 519478 . 82 105 3. 0919497. 62 1060.06 195 33 1043. 2819551. 37 1045 . 32 
19595 . 29 105919611.46 1057.8119628.43 1046.4719661 . 32 1024 . 4919846 . 96 1023.81 
19928 . 43 1023.1919998.17 102 3 . 220045. 76 1023. 2120158. 51 1023. 3920197 . 84 1046 . 47 
20216 . 14 1057. 2120266. 22 105 7. 7620314.99 1042 .620325. 03 1043 . 14 20337.2 1046. 87 
20568.2 4 1050.2520851. OS 1051. 3120962.88 1051. 521206. 35 1051 . 6421388.45 1051.42 
21419 .92 1051.2321727 . 44 1052 . 6221848 . 61 1053. 521981.25 1052. 7822130. 55 1052. 51 
22220.26 1051. 5322459 . 24 1054 . 3422578.82 lOSS .122876. 18 1055.9323025 . 66 1056.21 
23117. 46 1056.8923238.24 1055.61 23357 .2 1054.623446.32 1054.2323535 . 13 1054.99 
2368 5.75 1053.2823748.15 1053.5423836.62 1056.423904.67 1055.7524029.98 1052 . 16 
24046. 15 1048. 724064.65 1054.8424297.11 1054.624417.85 1054.0824709 . 66 1055 . 58 

24914 . 5 1057.2724949. 53 1057 .2425042.76 1055.725080 . 42 1056.7725117 . 12 1053.8 
25243.64 1054.8825321.41 1057.3325361.74 105825507 . 43 1059.54 25610 . 8 1058.49 
2572 4.65 1059.9825796.42 1060.0825841.82 1059.625987 . 23 1060 . 326062.01 1060.39 
26081.09 1058.8926241.81 1058 . 1126377 . 22 1057 . 126422.65 1058.2926467.41 1067.88 
26493.74 1078.7726570.07 1078.7926595. 33 1080 26627. 3 1065.29 26661.5 1058.87 
26693. 27 1058. 2226725. 34 1059. 01 

Manning's n va 1 ues num= 3 
Sta n val Sta n val Sta n val 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
18356 . 24 .04519628.43 

Bank Sta: Left Right 
19628.4320197.84 

I neffective Flow num= 
Sta L Sta R Elev 

18356.24 19595.3 1068 
20266.226725.34 1068 

. 03320197.84 .04 

Lengths: Left channel 
780 392.06 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Ri ght 
500 

Coeff Contr. 
.1 

Ex pan . 
. 3 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * 
E. G. Elev (ft) * 1049.27 • Element Left OB * Channe l Right OB • 

• vel Head (ft) 2.92 • Wt. n-val . 0.033 
• w.s. Elev (ft) • 1046. 34 • Reach Len . ( ft) 780.00 392.06 500.00 
• Cri t w. S. ( ft:) • 1038 . 56 • Flow Area (sq ft) *12101. 39 
* E. G. Slope (ft/ft) *0.001623 • Area (sq ft) 49.36 *12101.39 74.18 
• Q Total (cfs) *166000 . 00 • Flow (cfs) *166000.00 
• Top width (ft) 635.05 • Top width ( ft ) 33 . 50 569 . 01 32 . 54 

vel Total (ft/s) 13.72 • Avg. vel. ( ft / s) 13 . 72 
* Max Chl Dpth (ft) 23.15 * Hydr. Depth (ft) 21 . 27 
• conv. Total (cfs) *4120833.0 • Conv. (cfs) *4120833 . 0 
• Length Wtd. (ft) 392.06 • Wetted Per. (ft:) 581.88 
* Minch El (ft) • 1023 .19 • Shear ( lb/sq ft) 2.11 
*Alpha 1.00 *Stream Power (lb/ft s) 28.90 
• Frctn Loss (ft) 0 . 67 * Cum volume (acre-ft) • 6986.01 *30480.22 • 3085.77 
* C & E LOSS (ft) 0. 02 * Cum SA (acres) * 1904 . 80 * 2927 . 58 967 . 19 
********************************************************************-:::************** ********** ** 
warning: Divided flow computed for t:his cross-section . 
Note: Mul tip l e c riti cal depths were found at this l ocation . The critical depth with the l owest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profi le #PF#2 
************************** ** ******>\"**************************<!::****** ***************<::* ********** 
* E.G . Elev (ft) • 1049.27 * Element. Left OB * Channel Right OB * 
• vel Head (ft) 2. 92 Wt. n-val. 0 . 033 
* w.s. Elev (ft) • 1046.35 * Reach Len. (ft) 780 . 00 . 392 . 06 500.00 
* Crit. w.s. (ft) • 1038.56 • Flow Area ( sq ft) *12102.79 
* E. G. Slope (ft/ft) *0.001622 • Area (sq ft) *12102.79 

Q Total (cfs) *166000.00 • Flow (cfs) *166000 . 00 
• To~ width (ft) 569.02 • Top width ( ft) 569 .02 

ve Total (ft/s) 13.72 * AVg. vel . ( ft / s) 13.72 
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* Max chl Dpth (ft) 23 . 16 * Hydr . Depth (ft) * 21.27 

conv. Total (cfs) *4 121579 . 0 * Conv. (cfs) *4121579.0 
Length Wtd. (ft) 392.06 * wetted Per. (ft) 581.89 
Min ch El (h) 1023.19 shear (lb/sq h) 2.11 
Alpha 1.00 Stream Power (lb/ ft s) 28.89 
Frctn Loss (h) 0.67 Cum volume (acre - h) 1203.17 *31408.08 1413.43 
C & E LOSS (h) 0.02 Cum SA (acres) 201.93 * 2931.41 205.34 

******************** ************ *************************** ***** *********** ******************** 

Note: Multiple critical depths were found at this l ocation. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 211. 63 

RS: 211.64 

Left and Right Channel sank Stations Interpolated 
Station Elevation Data num= 74 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************* ************************************* 
18455 . 22 1055.618870.41 1054.6119083.17 

19582 . 2 1054.119594.16 1050.2119604 . 79 
19657 . 71045.60119689.19 102519804. 58 

20036 . 19 1022.9320060.82 1023.620181.08 
20238.13 1057.0220265.94 1057.5920288.34 
20371.71 1043 .95 20510.4 1045.0120712.01 
21208.66 1048 . 1421454.04 1047 .8221685.69 
22242. 98 1048. 2222 332. 89 1048.1922 513.12 
23295.42 1051 . 6523472.95 1051 . 1123700.42 
23949.21 1052.3623981.01 1052.4624008 .88 
24133.79 1054.5824302.75 1054.0624347.21 

25102.6 1055.6325165.57 1054.9925293.65 
25597.17 1058.4125713 . 85 1057 . 9825824 . 69 
26040.31 1060.2826085.96 1060.1626115.36 
26496.95 1078. 6826605. 38 1079.6726703.24 

Manning's n values 
sta n val 

num= 
Sta n val Sta 

18455.22 .045 19657.7 . 033 20219.8 

1054.4919308. 22 1054. 2519426. 55 1053. 86 
1050. 3319629. 34 1057 . 4119639. 51 1057 . 5 

1023 .319911 .42 1022 .65 19986.5 1022 . 75 
1022. 5820196. 63 1031.17 20219. 81045. 602 

1056 . 820321.05 1046.9420343 .65 1039.08 
1046 . 120789.36 1046 . 9121038.61 1047.48 
1048. 521805.81 1048.0822092.18 1048.45 
1050.222770.05 1051.072305 4 .32 1051.7 
1052. 52 3820. 77 1054. 7623926. 54 1054.04 
1047.424037.13 1053.1124090.43 1054.01 
1053.624484.04 105424904.87 1055.84 
1054.325400.67 105 7.0625522.25 1059 . 22 
1060.625850 .02 1060.9225980.05 1061.02 
1058.626378.37 1057.1726385 . 52 1058.22 
1058.126712. 22 1058.41 

n val 

.04 

Bank Sta: Left Right 
19657.7 20219.8 

Lengths: Left Channe 1 
481 521.13 

Right 
221 

coeff contr. 
.1 

Expan. 
. 3 

I neffective Fl ow num= 
Sta L Sta R Elev 

18455.2219639.51 1068 
20265.926712.22 1068 

Permanent. 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************** ********** 

E.G. Elev ( ft) 1048.58 * Element Left OB Channe l 
vel Head (h) 3.13 Wt. n-val. 0.033 

Right OB 

w.s. Elev (h) 1045.45 Reach Len. (ft) 481.00 521.13 221.00 
c ri t w. s. ( ft) 1038. 24 Flow Area (sq ft) *11700 .11 
E. G. s lope (h/ft) *0.001783 Area (sq ft) *11700.11 
Q Total (cfs) *166000.00 * Flow (cfs) *166000.00 

322.09 

* Top width (ft) 828.72 * Top width (ft) 561.64 
vel Total (ft/s) 14.19 * Avg. vel. (ft/s) 14.19 

267.08 

Max chl Dpth (ft) 22 .87 * Hydr. Depth (ft) 20.83 
conv. Total (cfs) *3930905.0 * Conv. (cfs) *3930905.0 
Length Wtd. (ft) 521.13 Wetted Per. (ft) 574 . 06 
MinCh El (ft) 1022.58 Shear ( lb/sq h) 2 . 27 
Alpha 1.00 St ream Power (lb/ft s) 32.19 
Frctn Los s (ft) 1.05 Cum volume (acre-ft) 6985.57 *30373.11 3083.50 

* c & E Los s ( ft) 0. 08 * cum SA (acres) 1904. 50 * 2922. 49 965. 4 7 
****** ** ************************* *********** ********** ***************************************** 

warni ng: 
warning: 

Divided flow computed for this cross-section. 
The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m) . This may indicate the need for 
additional cross sections. 

warning: The energy 1 ass was greater than 1. 0 ft (0. 3 m). between the current and previous cross 
sect ion. This may indicate the need for additional cross sections. 

Note: Multiple critical depths we re found at this location . The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION ·ouTPUT Profi 1 e #PF#2 
******************************************************** ** ************************************* 
* E.G. El ev ( ft ) 1048 . 58 Element Left OB Channe 1 
* vel Head (ft) 3.12 Wt . n- val. 0.033 

w.s. Elev (ft) * 1045.46 * Reach Len. (ft) 481.00 521.13 
crit w.s. (ft) * 1038 . 24 * Flow Area (sq ft) *11701.82 

Right OB 

221.00 

* E.G. s l ope (ft/ft) *0.001783 *Area (sq ft) *11701.82 
Q Total (cfs) *166000 . 00 * Flow (cfs) *166000 . 00 
Top width ( ft) 561. 65 * Top width (ft) 561.65 
vel Total (ft/s) 14 . 19 * AVg . vel. (ft/s) 14 . 19 
Max chl Dpth (ft) 22 . 88 * Hydr. Depth (ft) 20 . 83 
Conv . Total (cfs) *3931813.0 * conv. (cfs) *3931813.0 

* Length wtd. (ft) 521.13 wetted Per. (ft) 574.07 
Mi nCh El (ft) 1022 . 58 *Shear (lb/sq ft) 2 . 27 
Alpha 1. 00 Stream Power (lb/ ft s) 32 . 18 
Frctn Loss (ft) 1.05 *cum volume (acre - ft) 1203 . 17 *31300 . 95 1413.43 
C & E LOSS (ft) 0.08 Cum SA (acres) 201.93 * 2926 . 32 205 . 34 

*********************************************************************************************** 

warning: 

warning: 

Note: 

The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross secti ons. 
The ene rgy loss was greater than 1.0 ft (0. 3 m). between the current a nd previous cross 
sect ion. This may indicate the need for additional cross sections. 
Multiple critical depths were found at this location. The critical depth with the lowest, va lid , 
water s urface was used . 
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CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 211 . 54 

Description: 211.54- FEMA section AA 

Pre -Project 

Stati on Elevation Data num= 24 
Sta El ev Sta Elev Sta Elev Sta El ev Sta Elev 

******************************************************************************** 
18557 

19866.76 
20223.6 

20374.03 
20443.92 

105619498.08 
1021.920100 . 43 
1049 . 320265. 59 
1055.420382 . 33 
1057.120456 . 54 

1062.8819570.11 
102 3.220148 . 29 
1046.120326 . 25 
105 5. 9 20385.6 
1061.420479 . 34 

1056 . 919585 .13 
1056. 820163. 32 
1049.420339 . 59 
1055. 9 20412.1 
1060. 721248. 52 

Manning's n values num= 
Sta n val Sta n val Sta n val 

* * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * ** ** * ** * * * * * * * * 
185 57 .03719498.08 

Bank Sta : Left Right 
19498.0820163. 32 

rneffecti ve Fl ow num= 
Sta L Sta R El ev 
1855719498 . 08 1070 

20163. 3221248. 52 1070 

. 03220163. 32 . 037 

Lengths: Left Channe 1 
125 125.49 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
120 

1056.719633.01 
105720195.23 

1050.820360.21 
1057.320434.96 
1053.6 

coeff Contr . 
. 1 

1023.1 
1056.3 
1052.5 
1056 . 7 

Expan . 
.3 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* E.G. El ev (ft:) * 1047.44 Element Left OB * c han ne l 
• ve l Head (ft) 3 . 97 Wt. n-val. 0.032 

w.s. Elev (ft) • 1043 . 47 • Reach Len. (f1:) 0 . 10 0.10 
• c ri t w.s . (ft) • 1038.07 • Flow Area (sq ft ) *10380.02 

E.G. s l ope (ft/ft) •o . 002293 • Area (sq ft) *10380. 02 
Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 
Top width (ft) 525 . 33 • Top wi dth (ft:) 525.33 
vel Total (f1:/s) 15.99 * Avg . vel. (ft:/s) 15 .99 
Max ch l Dpth (ft) 21. 57 * Hydr . Depth (ft:) 19. 76 

• conv. Total (cfs) *3466509.0 * Conv. (cfs) *3466509 .0 
• Length wtd . (ft:) 0. 10 * wetted Per. (ft:) 538.18 

Min Ch El (ft) 1021.90 • Shear (1 b/sq ft:) 2 . 76 

Right 08 

0.10 

• Alpha 1. 00 St r eam Power ( lb/ft s) 44.16 
Frctn Loss (ft:) 0 . 00 *cum volume (acre-ft:) 6985.57 *30241.03 3082.68 
C & E LOSS (ft) 0 . 09 * Cum SA (acres) 1904 . 50 * 2915 . 99 964. 79 

******************************************************'****************-::;************************ 

warning: The ve 1 oci t:y head has c hanged by more than 0. 5 ft (0 . 15 m). Thi s may indicate the need fo r 
additi on a 1 cross secti ons. 
Multiple criti cal depth s were fo und at: this l ocation. The cri tical depth with the lowest , valid, 
energy was used . 

Note : 

CROSS SECTION OUTPUT Profil e #PF#2 
*********************************************************************************************** 
* E.G . El ev (ft) 1047.45 Element: Left OB * Channel Right: OB 

vel Head (ft) 3.97 Wt . n- val. 0 . 032 
* w.s. El ev (ft) * 1043.48 * Reach Len . (ft:) 0.10 0.10 0.10 

Cri t w. S . (ft:) * 1038.07 * Flow Area (sq ft ) *10382. 65 
E.G . s l ope (ft/f t) *0 . 002291 * Area (sq f t ) *10382. 65 
Q Total (cfs) *166000.00 * Fl ow (cfs) *166000.00 
Top wi dth (ft) 525.34 * Top width (ft ) 525.34 
vel Total (ft:/s) 15.99 • AVg . vel. (ft/s) 15.99 

* Max Chl Dpt:h ( f t:) 21.58 * Hydr. Depth (ft) 19.76 
Conv. Total (cfs) *3467896.0 * conv. (cfs) *3467896.0 

*Length Wtd . (ft:) 0.10 *Wetted Per. (ft:) 538.19 
Min c h El (ft) 1021.90 • shear (1 b/ sq ft) 2. 76 
Alpha 1. 00 St ream Powe r ( lb/ ft s) . 44.12 
Frctn Loss (ft) 0.00 • Cum volume (acre-ft) * 1203. 17 *31168.85 1413.4 3 
C & E LOSS (ft) 0.09 Cum SA (acres) 201.93 * 2919.82 205 . 34 

*********************************************************************************************** 

wa rning : The ve l ocity head has changed by more than 0.5 f t (0.15 m). Thi s may indicate the need for 
additi ona l cross secti ons. 
Multiple criti ca l depths were fo und at: this l ocation . The critical depth with the lowest:, valid, 
ene rgy was used. 

Note: 

BRIDGE 

RIVER: 1 
REACH : 1 

INPUT 

RS: 211.525 

Description: 19th Aven ue Bridge 
Distance from upstream xs = .1 

124 . 49 
2.6 

coordinates 

Deck/Roadway width 
wei r coefficient 
Upstream Deck/Roadway 

num= 11 
Sta Hi cord Lo Co r d Sta Hi Cord Lo Co r d St:a Hi cord Lo co rd 

***************-::******************************************************** 
18557 1056 105619498 . 08 1062.88 1062.8819498.08 1062.88 1056.33 

19617.96 1065 . 1 1058. 4319732 . 91 1067. 4 1060. 6819853. 66 1068. 72 1062.03 
19974 . 41 1069.18 1062. 5120095 . 16 1068. 67 1061. 9720215. 91 1067.18 1060 . 46 
20336. 66 1064 . 77 1058 . 0320456 . 45 1061.4 1054. 73 

Upstream Bridge Cross section Data 
Station Elevation Data num= 24 

Sta El ev St:a El ev Sta Elev Sta Elev s t:a Elev 
****************'~*************************************************************** 

18557 105619498 . 08 1062.8819570.11 1056.919585.13 1056.719633.01 1023.1 
19866 . 76 1021.920100 . 43 1023.220148.29 1056.820163. 32 105720195.23 1056.3 

20223 . 6 1049 . 320265 . 59 1046 . 120326.25 1049.420339.59 1050. 820360. 21 1052. 5 
20374 .03 1055 . 420382. 33 1055.9 20385.6 1055.9 20412 . 1 105 7. 320434 . 96 1056 .7 
20443.92 1057.120456.54 1061.420479. 34 1060 . 7212 48 . 52 1053.6 

Page 37 



Pre-Project 

Manning' s n va lues 
SLa n val 

num= 
St.a n va l sta n va l 

18557 .03719498.08 . 03220163. 32 .037 

Bank Sta : Left Right Coeff Contr . Expan. 
19498.0820163.32 . 1 . 3 

rneffecti ve Flow num= 
Sta L St a R Elev Pe rmanent 
1855719498.08 1070 F 

20163. 3221248. 52 1070 F 

Downstream Deck/ Roadway Coordinates 
num= 11 

Sta Hi co rd Lo co rd Sta Hi Cord LO Co rd Sta Hi Cord LO Co rd 

18557 1056 105619498 . 08 1062.88 1062.8819498 .08 1062 . 88 1056.33 
19617. 96 1065 .1 1058. 4319732 . 91 1067 . 4 1060 . 6819853 . 66 1068 . 72 1062 . 03 
19974.41 1069.18 1062.5 120095 . 16 1068 . 67 1061 .9720215 .91 1067 . 18 1060.46 
20336.66 1064.77 1058.0320456 . 45 1061 . 4 1054.73 

oownst:ream sri dge Cross sect i on Data 
Station Elevation Data num= 22 

Sta Elev Sta El ev Sta El ev Sta El ev Sta El ev 
~ **** ** **** ** * ***** * * * * ** * * ** ***** * * * *** * * * ** * * ************ ** *** *** * * * ***** ***** 

18577 
19642.62 
20204.85 
20366.65 
20479.34 

105619498.08 
102319876 . 38 

1056.120210.17 
1054. 320380. 75 
1060. 721248. 52 

Manning's n va lues 

1062.8819510.11 
1021.820110.04 
1055.920249.54 
1054. 620418.55 
1053.6 

num= 
sta n val sta n val sta 

18577 . 03719579.82 

Bank Sta: Left Right 
195 79 . 8220172. 93 

rneffecti ve Flow num= 
Sta L St a R Elev 
1857719579 . 82 1056 . 7 

20172.9321248 . 52 1056.8 

.03220172.93 

Coeff Contr. 
.1 

Permanent 
F 
F 

105119 579.82 
102320157 .91 

1049.420344. 26 
105520428.15 

n val 

.037 

Expan . 
. 3 

1056.719594.75 
1056.620172.93 
1054.820347.44 

105520456. 54 

1056. 5 
1056.8 
1054.8 
1061.4 

upstream Embankment: side slo\'e 
Downst r eam Embankment side s ope 

horiz. to 1.0 vertica l 
ho ri z. to 1. 0 verti ca 1 

Maxi mum all owabl e s ubmergence for we ir 
Elevati on a t whi c h wei r flow begins 
Energy head used in spi ll way design 
Spi ll way height used in design 
We l r crest shape 

Number of Piers 

Pier Data 
Pi e r Stati on upst r eam=19615.06 
Upst ream num= 2 

widl:h El ev Widt h Elev 
******************************** 

5.8 1046.9 5.8 1058.51 
Downstream num= 2 

widt h El ev wid t h Elev 
******************************** 

5.8 1046 . 9 5.8 1058.51 

Pier Data 
Pier Station Upstream=19735.81 
Upst ream num= 2 

width El ev wid t h Elev 
* **************** ** * * *** **** * * * * 

5 . 8 
Downstream 

width 

5 . 8 

Pier Data 

1022 5. 8 1060 . 77 
num= 2 

El ev widt h El ev 

1022 5. 8 1060 . 77 

flow . 95 

Broad Crested 

oownst r eam=19615 .06 

oownstream=19735 .81 

Pier Station ups1:ream=19856.56 oownstream=19856.56 
upstream num= 2 

width El ev wi dth El ev 
***** **** * * ** **** * *** ******* ** * * 

5. 8 1020.85 5. 8 1062 . 07 
oown s t ream num= 2 

width Elev width Elev 
*** ** **** * ** * *** * * * ** ******* **** 

5.8 1020.85 5.8 1062 .07 

Upstream=19977. 31 
Pie r Data 
Pier Station 
up stream num= 2 

width Elev widt h Elev 

5 . 8 1028.55 5.8 1062.51 
oownst ream num= 2 

wi dth Elev wi dt h Elev 
**** ***** * * ** *** * * *** ***** ** * * * * 

5 . 8 1028. 55 5.8 1062 . 51 

Pier Data 
Pier Stat i on upstream=20098. 06 
upstream num= 2 

width El ev width El ev 
***** **** **** *** * * * * * ***** ** * * * * 

5.8 1033.84 
Downst ream num= 

width Elev 

5 . 8 1062. 02 
2 

width Elev 

oownstream=19977.31 

oownstream=20098.06 
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• 

Pre - Project 
********************* * * *** ****** 

5 . 8 1033.84 5 . 8 1062.02 

Pier oata 
Pier Station Ups tream=20218. 81 
upstream num= 2 

width El ev width El ev 
*************** * ** ********** * *** 

5.8 1039.95 5.8 1060.55 
Downstream num= 2 

width Elev width El ev 
************* *** ** *** ******** * ** 

5.8 1039.95 5 . 8 1060. 55 

upstream=20339.56 
Pier Data 
Pier Stat i on 
Upstream num= 2 

width El ev width El ev 
*** ** ** ********** *** * ********** * 

5.8 1045 . 78 5.8 1058.17 
Downstream num= 2 

width Elev Width El ev 
* ** ** * * *********** * * * *********** 

5 . 8 1045 . 78 5.8 1058.17 

Number of Bri dge coefficient Sets 1 

Low Fl ow Methods and Data 

oownstream=20218.81 

oownst ream=20339. 56 

Energy 
Momentum cd 1.2 
Yarnell 

Se 1 ected LOW Fl OW Me thods 

High FlOW Me thod 
Energy onl y 

Additi onal Bridge Parameters 

KVal 1.05 
Highe st Ene rgy An swer 

Add Friction component to Momentum 
Add weight component t o Momentum 
c l ass B flow c riti cal depth computations use critical depth 

inside the bridge at t he upstream end 
Crite ri a to che ck fo r pressure flow = upstream energy grade line 

BRIDGE OUTPUT Profile #PF#1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

E. G. US. Cft) 1047.44 Element *Ins ide BR US *Inside BROS* 
W.S. US. Cft) 1043.47 E.G. Elev Cft) 1047 . 35 1046.70 
Q Total Ccfs) 166000.00 w.s. Elev Cft) 1042 . 45 1041.22 
Q Bridge Ccfs) 166000.00 Crit w.s . Cft) 1038 .59 1038.44 

* Q weir Ccfs ) • Max c hl opth Cft) 20 . 55 19.42 
weir s t a Lft Cft) vel Total Cft /s) 17.77 18 .80 
weir sta Rgt Cft) Flow Area Csq ft ) 9343.60 8831.62 
weir subme rg Froude # Ch l 0. 72 0. 78 

* weir Max oepth Cft) • specif Force Ccu ft) 183095 . 20 178444.00 
* Min El weir Fl ow Cft) 1065 . 11 Hydr Depth Cft) 18. 94 17.85 

Min El Prs Cft ) 1062 . 51 * W. P. Tot al Cft) 676.50 657.35 
Delta EG Cft ) 0 . 99 conv . Total Cc f s) 2497613.0 2317641.0 
Delta ws Cft ) 1. 70 • Top width Cft ) 493.41 494 .83 
BR Open Area Csq ft) 19158 . 31 * Frc tn Loss Cft) 0. 59 0 . 00 
BR Open Vel Cft/ s) 18 . 80 * C & E LOSS Cft) 0.06 0.24 

• Coef of Q * Shea r Total Cl b/ s q ft) 3.81 4 .30 
Br sel Method *Energy onl y • Power Total Clb/ ft s) 67.67 80 . 88 

************* ******** ************************************************ ************************ 

wa rning : 

Note: 

warning: 

Note: 

The velocity head has changed by mo r e than 0 . 5 ft CO .15 m) . Thi s may indicate the need for 
additi on a 1 cross sect i ons . 
Multipl e c riti cal depths were fou nd at -chis l ocation. The c ritica l depth with the l owest , valid , 
ene rgy was used. 
The ve l ocity head has changed by mo r e than 0. 5 ft CO . 15 m) . Thi s may indicat e the need for 
additional cross sections. 
Multiple crit i cal depths were fou nd at -chis l ocation. The c ritica l depth with the l owest, valid, 
energy was us ed. 

BRIDGE OUTPUT Profile #PF#2 
*********** ********** ** *************** ************ ******** ********** ************************* 

E.G. US. Cft) 1047.45 Element *Inside BR US *Ins ide BROS 
W.S. US. Cft ) 1043 . 48 * E.G. Elev Cft) 1047.36 1046.71 

* Q Tota l Cc f s) 166000 . 00 • w.s. Elev Cft) 1042. 46 1041.23 
* Q Bridge Ccfs) 166000.00 • c rit w. s. Cft) 1038.59 1038.44 

Q weir Ccfs) • Max chl opth Cft) 20.56 19.4 3 
weir sta Lft Cft) * ve l Total Cft/ s) 17.76 18.78 
weir Sta Rgt Cft) Flow Area Csq ft) 9346.85 8837.24 

* weir submerg Froude # c hl 0 .72 0.78 
weir Max Dept h Cft) * s pecif Force Ccu ft) 183125.00 178482.80 
Min El weir Fl ow Cft) 1065.06 * Hydr Depth Cft) 18.94 17.86 
Min El Prs Cft) 1062.51 W.P. TOtal Cft) 676.58 657.48 

• Delta EG Cft) 0.99 • Conv. Total Ccfs ) 2498846 . 0 2319813.0 
Delta ws Cft) 1.70 top wi dth Cft) 493 . 43 494.84 

• BR open Area Csq ft) 18724.25 * Frctn Loss Cft) 0 . 59 0.00 
BR Open Vel Cft / s) 18 . 78 C & E LOSS Cft) 0. 06 0. 24 

• coef of Q s hea r Tot a l Cl b/ sq ft) 3.81 4.30 
Br Se l Method *Energy only Power Total Clb/ ft s) 67.60 80.71 

** "~* * ****** * **************** * * * ************** * *** ************* ************************** * **** 

warning: 

Note: 

warning: 

Note: 

The ve l ocity head has changed by more th an 0.5 ft C0.15 m). Thi s may indi cate the need for 
additi onal cross s ections. 
Multiple c ri t i ca l depths were found at this locati on. The cri ti cal depth with the l owest , va lid, 
energy was used. 
The ve l ocity head has changed by more than 0. 5 ft C0.15 m). Thi s may indi cat e the need for 
additi on a 1 cross sect ions. 
Multipl e critical depths were found at this locati on. The critical depth wi th the l owest, valid , 
ene rgy was used . 

CROSS SECTION 
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RIVER : 1 
REACH: 1 

INPUT 

RS: 211.51 

Desc ripti on : 211 .51 

Begin 19th Ave Landfi 11 channe 1 i zat i on 

Station Elevation Data num= 22 

Pre-Project 

Sta El ev Sta Elev Sta Elev Sta El ev Sta El e v 
******************************************************************************** 

18577 
19642 . 62 
20204.85 
20366.65 
20479. 34 

105619498.08 
102319876 . 38 

1056.120210 . 17 
1054 .320380. 75 
1060. 721248. 52 

Manning's n values 

1062.8819510.11 
1021. 820110.04 
105 5. 920249 . 54 
1054 . 620418 . 55 
1053 . 6 

num= 

105119579 . 82 
102320157 . 91 

1049. 420344. 26 
105520428.15 

Sta n val Sta n val Sta n val 

18577 . 03719579.82 

Bank Sta: Left Right 
195 79 . 8220172 . 93 

Ineffective Flow num= 
Sta L Sta R Elev 
1857719579.82 1056. 7 

20172.9321248. 52 1056.8 

. 03220172.93 .037 

Lengths : Left Channe l 
541 562.88 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#l 

Right 
606 

1056 . 719594.75 
1056.620172 . 93 
1054. 82034 7. 44 

1055 20456.54 

coeff Contr. 
.1 

1056 . 5 
1056.8 
1054.8 
1061.4 

Expan. 
. 3 

**********************************************1d:*********************************************** 
E.G. Elev (ft) * 1046 .46 El e ment Left OB Channe l • Right OB * 
ve l Head (ft) 4.68 * Wt. n-val. 0.032 
w. S . El ev (ft) * 1041.77 * Reach Len. ( ft) 541.00 562.88 606 . 00 
Crit w. s. (ft) * 1037.98 * Fl ow Area (sq ft) 9557 . 08 
E.G . Slope (ft / ft) *0 . 002980 *Area (sq ft) 9557 . 08 
Q Tota l (cfs) *166000.00 *Fl ow (cfs) *166000 . 00 

• Top width (ft) 520. 99 * Top width (ft) 520 . 99 
vel Total (ft/s) 17.37 * AVg. vel. (ft/s) 17.37 
Max chl Dpth ( ft) 19.97 * Hydr. Depth (ft) 18.34 

* Conv . Total (cf s) *3040814.0 * Conv. (cfs) *3040814.0 
Length Wtd. (ft) 562 . 88 Wetted Per. ( ft) 532.84 
MinCh El (ft ) * 1021.80 Shear ( lb/sq ft) 3.34 
Alpha 1.00 Stream Power ( l b/ ft s) * 57 . 96 
F rctn Loss (ft) 1. 36 Cum vo 1 ume (acre-ft) 6985 . 57 * 30214. 85 3082. 68 
C & E LOSS (ft) 0.37 *Cum SA (acres) 1904.50 * 2914.56 964.79 

*********************************************************************************************** 
warning: 

warning: 

Note: 

The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 
The ene rgy loss was greater tha n 1.0 ft (0. 3 m). between the current and previous c r oss 
sect ion. Thi s may indicate the need for additional cross sections . 
Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
energy was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************** ************************************************************************ 
* E.G. El ev (ft) • 1046.46 Element Left DB Channe 1 * Right OB 

vel Head (ft) 4.68 Wt . n-val. 0.032 
* w. s. El ev (ft) * 1041. 78 * Reach Len. ( ft) 541. 00 562. 88 606 . 00 
* crit w.s. (ft) * 1037.98 * Flow Area (sq ft) 9562.35 

E.G. s lope ( ft / ft) *0. 002975 * Area (sq ft) 9562. 35 
Q Tota l (cfs) *166000.00 * Flow (cfs) *166000.00 
Top width (ft) 521.01 * Top width (ft) 521.01 
ve l Total (ft/s) 17 . 36 • AVg. vel. (ft/s) 17.36 
Max Chl Dpth (ft) 19 . 98 * Hydr. Depth (ft) 18.35 
Conv . Total (cfs) *3043486.0 * Conv . (cfs) *3043486 . 0 
Length Wtd . (ft ) 562.88 *Wetted Per . (ft) 532 . 87 
Min ch El (ft) 1021.80 * shea r (1 b/sq ft) 3. 33 
Alpha 1.00 Stream Power ( lb/ ft s) * 57.86 
Frctn Loss (ft) 1.35 • Cum volume (acre-ft) * 1203.17 *31142.65 1413.43 

* C & E LOSS (ft) 0 . 37 Cum SA (acres) 201.93 * 2918.40 205.34 
*********************************************************************************************** 
warning: 

warning: 

The velocity head has c ha nged by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 
The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous c r oss 
section . This may indicate the ne ed for add itional cross sections. 

Note: Multiple critical depths were found at thi s l ocation. The critical depth with the lowest , valid, 
ene rgy was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 211.41 

RS: 211.41 

Left and Right Channe l Bank Stations Interpolated 
Stat i on Elevation Data num= 98 

Sta Elev Sta Elev Sta El ev sta Elev Sta Elev 

18573.85 1055. 518621.78 
19132.77 1051 . 619320.33 
19611.4 1046 . 919634.53 

19754.63 1019 . 6519786.92 
20076.61 1020.9120167.45 
20220.36 1045.1220236.46 

1056 . 6118655.14 1053.7918722.99 1053. 2518902.93 1052.9 
1050. 8719480.47 1049. 58195 33. 31 104 7. 7219566. 92 1049 .4 
1044.0819638.09 1041.7819668.43 1022.1819702.69 1018 . 56 

1018. 319889.98 1020. 7419930 . 16 1020. 8119994. 45 1020 . 82 
1021.220192.38 1033.0120195. 55 1039. 3220206.061041.777 

1054 . 7820293.62 105620331.24 1065.2220351.37 1065. 23 
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• 

• 

20357.03 1066 . 6220414 . 04 1056.96 204 36.1 
20521.21 1060.7920557.16 1066.5820578.69 
20689.25 1058. 2320722 .97 1060 . 5820735 . 67 
20898 .33 1070.2520938.86 1063.6420980 .02 
21097.07 1055 . 5321119.44 1056.16 21132.9 
21298 .44 1058 . 2121320.94 1060.3521339 . 43 
214 59 . 74 1053.48214 77.97 1059 .9821533.47 
21644 . 09 1080.121655.42 1076.4821707 . 29 
21770 .47 1076.9921793.84 1054 . 8221802 . 85 
21891.41 1052.6921905.23 1051.4321991. 71 
22 531.21 1052.1722650.75 1052 . 0922819.43 
23252 .711054 . 2423349.12 1054.0823463.55 
23891.22 1051. 5624133.09 1051.4824212 .43 
24320. 22 105124361. 59 1050. 58 24444.1 

Pre - Project 
1062.220445.88 1058.7420504 . 13 1060.74 
1061. 620603. 37 1060. 3620654.05 1060.04 
1057. 720828.84 1057 . 0620846.13 1057 . 59 

106321017.32 1057.9221060.66 105 5 . 82 
1055 . 121181.47 1054.221283.06 1053.8 
1062 .821380.38 1060. 3221406.09 1052.45 

106121555 .62 1081 . 8121619.68 1081.91 
1075. 321720.18 1072 .1521749 . 96 1071. 27 
1056 . 121842.36 105621864.05 105 3 . 48 
1051.822210. 76 1052.0622373.03 1052. 78 
1052.522919 . 43 1053.1423211 .23 1053.67 
1053.123574.33 1051.7923680 . 61 1051.32 
1051. 924237. 65 1050. 3224284 . 73 1050. 32 

105 2 

Manning's n values num= 
s ta n val Sta n val Sta n val 

* * * * * * * ** * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * *** * * 
18573.85 .03719638.09 

Bank Sta: Left Right 
19638.0920206.06 

. 03220206.06 .037 

Lengths: Le ft channel 
500 501.53 

CROSS SECTION OUTPUT Profile #PF#1 

Right: 
505 

coeff contr . 
.1 

Expan. 
. 3 

* * * * * * * * * * * * * * * * * * * * * * * <!: * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * '1: 1: * * * * * * * * * * * * * * * * '!::: * * * * * * * * 
• E. G. Elev (ft) 1044 .73 • Element Left: OB • Channel • Right OB • 
• vel Head (ft) 3.44 • Wt . n- val. 0.032 
• w.s. Elev (ft) • 1041. 28 * Re ach Len . ( ft) 500.00 501.53 505 . 00 
• c rit w.s. (ft) • Flow Area (sq ft) *11147.00 
• E.G. s lope (ft/ ft) •o. 001988 • Area (sq f t) *11147 . 00 
• Q Total (c fs ) *166000 . 00 • Flow (cfs) *166000 . 00 

• ~~) ~~~~~ ~~~)s) 5 i~:g§ : ~~g_w~~ih ~~~)s) 5 i~ :g§ 
* Max Chl Dpth (ft) 22.98 * Hydr. Depth (ft:) 19.73 
• Conv. Tot:al (cfs) *372345 7. 0 • Conv. (cfs) *3723457.0 
• Length wtd. (ft) 501.5 3 • wetted Per . ( ft) 577.76 
• MinCh El (ft:) 1018.30 • shea r (lb/sq ft) 2.39 
• Alpha 1.00 • Stream Power ( lb/ ft s) 35.65 
• Frctn Loss (ft ) 1.28 • c um volume (ac re - ft) 6985 . 57 *30081.08 • 3082.68 
* C & E LOSS (ft) 0 . 01 *Cum SA (acres) 1904.50 * 2907.55 964.79 
* * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
warmng: The energy loss was greater t:han 1.0 ft ( 0.3 m). bet:ween the cu rrent and previous cross 

section. Th1s may 1ndi cate the need for additional cross sections . 

CROSS SECTION OUTPUT Profile #PF#2 
*************************************=*************** ********** ******************************** 
• E.G. El ev (ft) • 1044.73 • Element Left: DB • channel • Right OB 
• vel Head (ft) 3.44 • Wt . n- val. 0 . 032 
* w.s. El ev (ft) * 1041. 30 * Reach Len. (ft) 500.00 501.53 505 . 00 
* Crit: w.s. (ft) • Flow Area (sq ft) *11153.71 

E.G. slope (ft/ft) *0.001984 • Area (sq ft) *11153.71 
Q Tot:al (cf s) *166000 . 00 • Fl ow (cfs ) *166000 . 00 

* Top width (ft) 565. 16 • Top widt:h (ft:) 565.16 
vel Total (ft/s) 14. 88 • AVg. vel . (ft/s) 14.88 

• Max c hl Dpt:h (ft:) 22 . 99 • Hydr . Depth (ft) 19.74 
Conv. Tot:al (cfs) *3726865.0 • conv. (cfs) *3726865 .0 

• Lengt:h wtd. (ft:) 501.53 • wetted Per. (ft:) 577.83 
• Minch El (ft:) • 1018 .30 • s hear (lb/sq ft) 2.39 
• Alpha 1.00 St r eam Power ( lb/ ft s) 35.58 
• Frct:n Loss (ft) 1.27 • Cum volume (acre - ft) 1203.17 *31008.80 1413.43 
* C & E LOSS (ft:) 0 . 01 * Cum SA (acres) 201.93 * 2911 . 38 205.34 
*********************************************************************************************** 
warning : The energy loss was great:er than 1.0 ft (0. 3 m). bet:ween the current and previous cross 

sect:ion. Thi s may indicate the need for additional cross sect ions. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 211 . 31 

RS: 211 . 31 

Left and Right: c ha nnel Bank Stations Interpol a ted 
Stati on Elevation Data num= 98 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 
19209.8 
19496.2 

19614 
19954.9 

20112 
20267 . 3 

20343 
20499 

20584.2 
20692.1 
20778.6 
20884.1 
20964.4 

21082 
21141. 3 
21236.3 

21457 
21576 . 7 
21672.8 
21754 . 3 

1054 19309.4 1053.9 19371 
1050.5 19510.1 1050.5 19528.9 
1021.1 19677.8 1021 . 1 19724.1 
1021. 8 19973.9 1032 19980. 4 
1026. 2 2012 3. 3 1028 20158. 9 
1034.5 20269. 1 1035. 1 20281.8 

1038 20356. 11040. 765 20425.9 
1049. 5 20549 . 5 1051.1 205 51. 5 
1059.5 20614 1060.7 20625.4 
1051.6 20699.2 1055 20718.1 
1052.4 20806 1052.5 20808.3 
1051 . 7 20893 1051.9 20922.6 
105 5. 2 20970. 5 1050.2 21010 . 5 
1053.8 21083. 4 1053.5 21093 . 1 
1051. 6 21160.1 1051. 2 21201. 6 
1049.8 21240 . 9 1049 . 4 21293.9 
1046.7 21459 .4 1046.7 21510.1 
1047.8 21607 .4 1058.3 21626.3 

1062 21684.6 1057.7 21696.7 
1054.6 21757.7 1053 21786 

Manning' s n val ues num= 

1052.4 19415. 6 1052 19462. 5 
1041.9 19531.21040. 766 19571.7 
1021. 3 19888.2 1022 19928 . 3 
1029. 8 19994 . 7 1027. 2 20059 
1030. 9 20198. 7 1033. 6 20212. 5 
1034.8 20323.2 1035.6 20338.5 
1055.5 20434.4 1057.4 20457.3 

1051 20571. 1 1052.5 20575.3 
1057 20636 1051.6 20682.5 

1055.1 20723.4 105 2 . 3 20725.3 
1053.2 20835.4 105 2.5 20836.7 
1067.4 20930.4 1067.8 20944 
1050 . 3 21036. 1 1052 21040 . 8 
1049.5 21124.5 1050 .5 21134 . 6 
1048.9 21204.4 1049 . 1 21219 . 3 

1049 21338.4 1048.2 21394.2 
1046 .2 21538.8 1046.8 21571 
1059.1 21651.1 1060 . 7 21661.7 
1051.4 21740.6 1053 . 4 21745. 1 
1052.5 

St:a n va l sta n val s t a n val 
************************************************ 
19209.8 . 037 19531.2 .032 20356.1 . 037 
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1051. 5 
1020.8 
1022 . 1 
1026.6 
1034.3 
1037 . 1 

1049 
1055.6 
1051.6 
1052. 3 
105 2.2 
1066.2 
1052.7 
1050.2 
1052 . 5 
1047 . 1 
1046 . 8 
1060.9 
1054.1 



Bank Sta: Left Right Lengths: Left Channe l 
19531.2 20356 .1 540 523 . 28 

rneffecti ve Fl ow num= 1 
Sta L Sta R Elev Permanent 

20434.4 21786 1060 F 

CROSS SECTI ON OUTPUT Profi 1 e #PF#1 

Ri ght 
460 

Pre-Project 
coeff Contr. Expan. 

. 1 .3 

• E. G. Elev (ft) 1043.44 Element Left DB • c ha nne l Right OB * 
• ve l Head (ft ) 3.54 Wt. n-val. 0.032 
• w.s . Elev (ft) * 1039 . 90 * Reach Len . ( f t) 540 . 00 523 . 28 460.00 
• crit w.s. (ft) * 1037 . 24 * Fl ow Ar ea (sq ft ) *10986 . 59 
• E.G. s l ope (ft/ft) *0. 003368 • Ar ea (sq ft) *10986 . 59 
* Q Total (cfs) *166000.00 * Flow (cfs) *166000.00 

Top width (ft) 819.02 * Top width Cft ) 819.02 
vel Total (ft/s) 15 .11 • Avg. vel. (ft/s) 15.11 

• Max ch l Dpth (ft) 19 .10 * Hydr. Depth Cft) 13 . 41 
* Conv . Total (cfs) *2860516.0 • conv. (cfs) *2860516.0 

Length Wtd . (ft) 523.28 • Wetted Per . (ft) 827 . 48 
• Min Ch El (ft ) 1020 . 80 • Shea r ( lb/ s q ft) 2 . 79 
• Alpha 1.00 Stream Power (lb/ ft s) 42 . 18 
* Frctn Loss (ft) 1.55 Cum volume (acre-ft) • 6985.57 *29953.66 3082.68 
* C & E LOSS (ft) 0.28 Cum SA (acres) * 1904.50 * 2899 . 58 964.79 
**********************************1::*******************-/::**********************************1:***** 
warning: 

warni ng : 

The ve 1 oci ty head has cha nged by more than 0. 5 ft (0 .15 m) . This may indicate the need for 
additional cross sections. 
The e ne rgy loss was greater t han 1.0 ft (0.3 m). between t he current and previous cross 
secti on. This may indicate the need fo r additi ona l c ross sections. 

Note: Multiple crit i cal depths were found at this l ocation . The c rit ical depth with the l owest, vali d, 
water s urface was used. 

CROSS SECTI ON OUTPUT Profi 1 e #PF#2 

E.G. El ev (ft) 1043.46 * Element Left OB Channe 1 * Right OB 
vel Head (ft) 3.53 • Wt. n-val . 0.032 

* w.s. Elev (ft) * 1039.93 • Reach Len . (ft) 540 . 00 523.28 460.00 
* Crit w.s. (ft) * 1037.24 * Flow Area (sq ft ) *11010 . 89 
• E.G. s lope (ft/ft) *0.003344 *Area (sq ft) *11010 . 89 
• Q Total (cfs) *166000 . 00 • Flow (cfs) *166000.00 
• Top width (ft ) 819.22 * Top width (ft) 819.22 

ve l Tota l ( ft /s) 15.08 * AVg. vel. (ft / s) 15.08 
* Max Chl Dpth (ft) 19.13 * Hydr. Depth ( ft) 13.44 
* Conv. Tota l (cfs) *2870580.0 * conv . (cfs) *2870580 . 0 
* Length Wtd . (ft) 523.28 • wetted Pe r . (ft ) 827 . 69 

Minch El (ft) 1020.80 * shear ( l b/sq ft) 2 . 78 
* Alpha 1.00 *Stream Powe r ( lb/ ft s) * 41.87 
* Frctn LOSS (ft) 1.53 *Cum Volume (acre-ft) 1203. 17 *30881.21 1413.43 

•• ~.!.~.~~~~.S!~~*************2;~! •• :.~~:.~:.s~~r~~2 ...•.....••• ~2~;~~ .• =.~~2~;!~ •.••• ~2~;~!*** 
warn ing: 

warning : 

The ve l ocity head has changed by more than 0.5 ft (0.15 m). Th is may indicate t he need for 
additi onal c ross secti ons . 
The ene rgy l oss was greater than 1.0 ft (0 . 3 m) . between t he curre nt a nd previous cross 
section. This may indicate the need for additional cross sections. 

Not.e: Multiple critical depths were found at this l ocation . The critical depth with the lowest , valid , 
wat.er surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 211. 21 

RS: 211.21 

Left a nd Right Channe 1 Bank Stations Inte rpo 1 a ted 
St.at.i on Elevat.ion oat.a num= 88 

Sta El ev Sta El ev St a El ev St a El ev Sta El ev 
,:, * ,:,,:, *** ** "(:: "(:: * ********** * ***** ******,:,,:,,:,,:, ,:,,:,** *,:, *,:, "(:: * *,:,,:,**,:,,:, * ** * * * * * * **** * ******* ** ** 
19418. 7 1050 19432. 3 1049. 9 19486. 6 

19520 1044.719528 . 741040.216 19566 
20060. 3 1022. 2 20076 . 2 1032. 8 20080 
20174. 8 1026.6 20183.9 1027.6 20204 . 6 
20232.4 1030 .9 20272 . 7 1031.9 20335 . 2 
20425.2 1031.3 20429 . 3 1031.7 20447. 4 

20521.261040.21620521.281040.226 20524.4 
20571.8 1065 .7 20580 . 9 1066 20589.3 
20646.3 1062.6 20659 . 3 1063 . 4 20674.4 
20760. 3 1066 20772 1068 20791.6 
20876.7 1045 . 5 20891.6 1044.9 20916.6 
21002.8 1046 . 7 21028.1 1048.6 21034.5 
21130.1 1044.6 21249.3 1044 21250 
21324.8 1046.7 21359.3 1046.9 21432. 1 
21462 . 5 1051.8 21469.8 1052 .8 21533.8 
21642 . 6 1057.9 21645.8 1056.1 21673.8 

21972 1044.7 21983.2 1052.6 21984.7 
22028 . 7 1051 22088.3 1051 .4 22171 

1051 19504.4 
1021.1 19781.8 

1035 20082.4 
1029.5 20217.4 
1032.6 20395.1 
1035.2 20472.4 
1041. 8 20544 
1061. 5 20605. 5 
1064. 8 20683.8 
1063.6 20814.8 
1044. 2 20944.9 
1044.8 21035 . 5 
1044.1 21260.5 

1048 21449.9 
1052 21595 . 7 

1046.4 21698 
1051.9 21991.1 
1051. 7 

Manning ' s n values num= 
Sta n val Sta n va l sta n val 

****************************** ****************** 
19418. 7 . 03719528 . 74 . 03220521.26 . 037 

Bank Sta : Left Right Lengths: Left Channe l 
19528 . 7420521.26 495 493.11 

Ineffecti ve Flow num= 1 
St.a L St. a R El ev Permanent. 

20571.8 22171 1068 F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
475 

1050.9 19507.4 
1021.6 19997 . 4 
1032 . 7 20093.4 
1030. 4 20229. 3 

1032 20413. 6 
1032. 1 20501.4 
1051.9 20563.3 
1058.5 20622.4 
1065. 5 20692 . 9 

1059 20846.6 
1044. 5 20964. 5 

1044 21113.8 
104 7. 3 21288 
1048.7 21452 . 1 
1051.9 21614 . 5 
1040. 9 21967.4 
1050.7 21999 

coe ff Contr. 
.1 

1051.4 
1022.1 
1024.4 
1030.7 
1031.7 
1030.2 
1064.6 
1060.1 
1064.2 

1053 
1044.9 
1044.6 
1046.8 
1049.4 
1051.8 

1041 
1051. 3 

Ex pan. 
. 3 

***********,:,************,:,,:,********************************************************************* 
* E.G . El ev (ft) 
• vel Head (ft) 
• w.s. Elev (ft) 

* 1041. 61 
2. 62 

* 1039 . 00 

Element 
* Wt. . n-val . 
* Reach Len. (ft) 

Left OB * 

495.00 
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Channe 1 • Right OB • 
0.032 

493.11 475.00 



• 

• 

• 

Pre-Project 
* Crit w. s . (ft) * 1035.55 * Flow Area (sq ft) *12789.38 
* E. G. s l ope (ft/ft) *0 . 002621 * Area (sq ft) *12789. 38 

Q Total (cfs) *166000.00 * Flow (cfs) *166000.00 
Top width (ft) 987.73 * Top width (ft) 987.73 
vel Total (ft/s) 12.98 * AVg . vel . (ft/s) 12.98 
Max ch l Dpth (ft) 17.90 * Hydr. Depth (ft) 12.95 
Conv. Total (cfs) *3242435.0 * Conv. (cfs) *3242435.0 

* Length wtd. (ft) 493.11 *wetted Per. (ft) * 1002.50 * 
*Minch El (ft) 1021.10 *shear (lb/sq ft) 2 . 09 
* Alpha 1.00 *St ream Power (lb/ft s) 27 . 10 
* Frctn Loss (ft) 0.60 Cum volume (ac re - ft) 6985.57 *29810.85 * 3082.68 

C & E LOSS (ft) 0.45 * Cum SA (acres) 1904.50 * 2888 . 73 964.79 
****t1********************1:*********1:-!:********************************************************** 

warning: 

warning: 

warning: 

The velocity head has changed by more than 0.5 ft (0.15 m). Th i s may indicate the need for 
additional cross sections. 
The conveyance ratio ( upstream conveyance di vided by downstream conveyance) is l ess than 
0.7 or greater than 1.4 . This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft ( 0.3 m). between t he current a nd previous cross 
section. This may indicate the need for add i tional cross sections. 
Multiple critical depths were found at this l ocation. The cri tical dep"th with the lowest, valid, 
water surface was used. 

Note: 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
* E.G. El ev (ft) * 1041. 64 * Element Left OB * Channe 1 * Right OB * 

vel Head (ft) 2 . 60 * Wt. n- val . 0.032 
w.s. Elev (ft) * 1039.04 * Reach Len . (ft) 495 . 00 493.11 475 . 00 
Crit w.s. (ft) * 1035 . 55 • Flow Area (sq ft) *12835.33 
E.G. Slope (ft/ft) *0.002591 • Area (sq ft) *12835.33 
Q Total (cfs) *166000. 00 * Flow (cfs) *166000.00 . ~~\' ~~~~~ ~ms) 9~U~ : ~~~ . w~~lh ~ms) . 9~U~ 
Max chl opth (ft) 17.94 • Hydr. Depth (fl:) 12.99 
Conv. Total (cfs) *3261421.0 * Conv . (cfs) *3261421.0 
Length wt:d. (ft) 493 . 11 wet:ted Per. (ft) * 1002.71 
Min ch El (ft) * 1021.10 * shear (1 b/sq ft) 2. 07 

*Alpha 1.00 Stream Powe r ( l b/ft s) 26.77 
* Frctn Loss (ft) 0 . 59 cum vol ume (acre-ft) 1203. 17 *30737.98 * 1413.43 
* C & E LOSS (ft) 0.45 Cum SA (acres) 201.93 * 2892.56 205.34 
** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

warning: 

warning: 

warning: 

The ve 1 oci ty head has changed by more than 0. 5 ft (0 . 15 m). This may i ndi cat:e the need for 
addition a 1 cross secti ons . 
The conveyance ra1:i o (upstream conveyance divided by downstream conveyance) i s 1 ess than 
0. 7 or greater than 1.4. This may i ndicate the need for addi tional cross sections. 
The energy loss was greate r t han 1.0 ft (0. 3 m). bet ween the cur rent and p revious cross 
section. This may ind i cate the need for addi t i onal cross sect i ons. 
Multiple critical depths were found at this l ocat ion. The c ritical depth with the lowest, valid, 
water surf ace was used. 

Not.e: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 211 . 12 

Description : 211.12 - FEMA Secti on z 

Left channel Ban k Station Interpolated 
Stat.ion Elevation Data num= 63 

Sta El ev Sta El ev Sl:a El ev Sta El ev Sta El ev 
**************************************************************************,:,***** 

19314 1050.6 19321.1 1050. 6 19403 . 5 1050.4 19415.2 
19482 . 5 1051.2 19483.7 1050 . 519498 . 46 1040.58 19527.6 
20090.7 1021 20239.6 1020.4 20259 1020.1 20267 
20287.8 1020 20321. 5 1020 . 6 20364.3 1020.4 20406. 5 
20453.3 1015. 7 20484. 3 1015. 7 20510 . 9 1015.7 20526. 1 
20572 . 2 1046.4 20577.1 1044. 9 20591.9 1040.2 21035.6 
21082 . 9 1041.6 21123 1041. 5 21166 1041.6 21189.7 
21264.3 1041.1 21277. 3 1040. 7 21299 . 3 1040.6 21311 .7 
21335 . 9 1046.9 21349.5 1046.7 21377.3 1046 . 7 21389.3 

21409 1041.7 21414.3 1040 . 2 21431.9 1040 . 1 21441.7 
21564.5 1044. 7 21580. 3 1044 . 8 21593 1044 .6 
22111. 5 1053.1 22112. 9 1051. 5 22113.7 1050.9 
22200 . 7 1051.7 22225.6 1051. 6 22293 . 4 1051. 7 

Manning's n va 1 ues num= 
Sta n val Sta n val Sta n val 

************************************************ 
19314 .03719498.46 . 032 205 72. 2 .037 

Bank Sta: Left Ri ght Lengths: Left Channe l 
19498.46 20572 . 2 500 505.73 

Ineffect. i ve Fl ow num= 1 
St.a L Sta R Elev Permanent. 

21335.9 22293 . 4 1050 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

E.G . El ev (ft) 1040.57 * El ernent 
ve 1 Head ( ft) 1.11 ~ Wt. n-val . 
w. s . * 1039 . 45 * Reach Len . 

21597 
22123 

Right 
500 

(ft) El ev (ft) 
* crit w.s. (ft) * 1029.88 * Flow Area (sq ft) 

*0.000691 * Area (sq ft) 

1050 . 5 19470.9 
1021 19600.2 

1022.5 20276.5 
1019.8 20438.1 
1023.8 20540.7 
1040.2 21045.7 
1041. 5 21228.3 
1043.9 21321.5 
1045. 7 21395.8 
1040.6 21511.5 

1042 22094.6 
1051.4 22146.6 

coeff cont r . 
.1 

Left OB 

500.00 

1050 . 5 
1021.1 
1019 . 8 
1015.7 
1029 . 4 
1040 . 3 

1041 
1044 . 1 
1044 . 6 
1043 . 7 

1042 
1051. 4 

Expan. 
. 3 

Channe l 
0.032 

505 . 73 
*19590 . 56 
*19590.56 E.G. s l ope (ft/ft) 

• Q Total (cfs) *166000. 00 * FlOW (cfs) *166000 . 00 
To~ wi dth (ft) * 1059.19 * Top width (ft) * 1059 . 19 
ve Total (ft/s) 8.47 * AVg. vel. (ft/s) 8.47 
Max Ch 1 Dpth ( ft) 23.75 * Hydr . Depth (ft) 18. so 
conv. Total (cfs) *6313674. 0 * Conv . (cfs) *6313674. 0 

* Length Wtd. (ft) 505.71 * Wetted Per. (ft) * 1071.43 
Min Ch El (ft) 1015.70 shear (1 b/sq ft) 0.79 

* Alpha 1.00 Stream Powe r (1 b/ ft s) 6.69 
* Frctn LOSS (ft) 0.51 cum vo l ume (acre-ft) 6985.57 *29627. 58 
* C & E LOSS (ft) 0 . 10 * cum SA (acres) 1904.50 * 2877.14 
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Right OB 

500.00 

3082.68 
964 . 79 



Pre-Project 
**************************************** ** ***-1::*******-!::***************************************** 
warning: The velocity head has changed by more than 0.5 ft (0.15 m). Thi s may indi cate t he need for 

addi tiona 1 c ross sect i ons. 
warning : The conveya nce ratio ( upstream conveyance divid ed by downstream conveyance) is l ess than 

0.7 or greater t han 1 . 4. This may in di cate the need fo r additi onal cross sect i ons. 
Note: Mul tip le cri ti ca l depths we r e found at this l ocation. The crit i cal depth with the l owes t , valid , 

water surface was used. 

CROSS SECTI ON OUTPUT Profile # PF#2 

E.G . El ev (ft) 1040 . 61 Element Le ft OB channe 1 * Right OB 
ve l Head (ft) 1.11 Wt. n-val. 0.032 
w.s . Elev (ft) * 1039 . 50 * Reach Le n . ( ft ) 500.00 505.73 500.00 
Cri t w.s . (ft) * 1029.88 * Flow Area (sq ft) *19635. 17 

* E.G. Slope (ft/ft ) *0.000686 *Area (sq ft) *19635.17 
Q Tota l (cfs) *166000.00 * Flow (cfs) *166000.00 

0~~ ~~~~~ ~ ~~~s) * 105~: ~~ : ~~~ . w~~~h ~ms) * 1o5U~ 
Max Chl Dpth (ft) 23.80 * Hydr. Depth (ft) 18.54 
conv. Tota l (cfs) *6337007.0 * Conv. (cfs) *6337007.0 

* Length Wtd . (ft) 505 . 72 Wetted Per. ( ft ) * 1071.59 
Min c h El (ft) * 1015. 70 Shear ( lb/sq ft ) 0 . 78 
Alpha 1. 00 St ream Powe r ( lb/ ft s) * 6 . 64 
Frctn Loss (ft) 0.51 Cum volume (ac re-ft) 1203.17 *30554 . 19 1413.43 

* c & E Loss (ft) 0.10 c um SA (acres) 201.93 * 2880 .97 205.34 
***********************-!::*********************************************************************** 
warning : 

warning: 

The velocity head has changed by more than 0. 5 ft (0. 15 m). Thi s may indicate the need for 
addition a 1 c ross sections . 
The conveyance ratio ( upstream conveyance divided by downstream conveyance) 1 s l ess tha n 
0. 7 or greater t:han 1.4. This may indicate the need for ad d1t1 onal cross sect1ons. 
Multi p 1 e c ri tical depths we re found at thi s 1 ocati on . Th e c ri ti cal depth wi t h the lowest, valid , 
water s urface was used. 

Note: 

CROSS SECTION 

RI VER: 1 
REAC H: 1 

INPUT 
Descripti on: 211. 02 

RS: 211 .02 

Left Cha nn e l Bank Station Interpolated 
Stat i on Elevation Data num= 58 

Sta Elev Sta Elev Sta Elev Sta 

19239 
19409 . 6 
20111. 7 
20202.9 
202 79.9 
20448.3 
20501. 7 
21144 .9 
21353.2 
21524.4 
22163.4 
22324.3 

1049.4 19253.3 
1049.3 19472. 3 
1020.1 20119. 2 
1020. 4 20228.3 
1025 . 7 20343.8 
1038 . 4 20459.5 
1038 . 2 21087.6 
1032. 5 21184. 2 

1040 21399. 5 
104 3.8 21535. 1 
1052. 1 22174.7 

1052 22393.8 

1049 . 2 19318.8 1049 .3 19330 
104919487 . 121039. 375 19515.1 

1025.6 20133.2 1024. 1 20136.2 
1020. 7 20238.9 1022.4 20243.6 
1026.1 20394. 3 1041. 3 20424. 2 
1037. 9 20468.8 1038.2 20484.1 
1039. 1 21102.9 1037.2 21124.7 
1034.3 21243.7 1036.3 21300.5 
1041.4 21439 1042.3 21480 
1043.6 21559.7 1042 . 3 21570.6 
1052.9 22226.3 1051.5 22239.2 
1052.8 22399.8 1052. 7 

Manning's n values num= 
Sta n val Sta n val St a n val 

************************************************ 
19239 . 03719487 .12 .032 20394. 3 . 0 37 

Bank Sta: Left Right Lengths : Left Channe l 
19487. 12 20394.3 485 493.19 

Ineffective Flow num= 1 
St a L Sta R El ev Permanent 
21500 22399.8 1050 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Right 
495 

Elev s t a 

1049.2 19381.9 
1021.2 19977.7 
1022.2 20140 
102 5. 6 20270.1 

1040 20434 
1038 20494.6 

1036. 8 21132. 2 
1038. 4 21315.9 
1043.6 21514.7 
1042. 2 22151. 3 
1051.3 22318 

Coeff Contr. 
.1 

Elev 

1049 . 5 
1020.4 
1019 .4 
1025. 5 
1040. 5 
1038.7 

1033 
1038.7 
1043.6 

1042 
1051.9 

Ex pan. 
. 3 

E.G . El ev ( ft ) 1039.96 * Element Left OB Chan nel Right OB 
vel Head (ft) 2.09 * wt. n-va l . 0.032 0 . 037 
w.s . Elev (ft) * 1037.87 * Reach Le n . ( ft ) 485.00 493 . 19 495 . 00 
crit w.s. (ft) * 1032. 11 * Flow Ar ea (sq ft ) *14122.09 469 .23 
E.G. s lope (ft/ f t) *0 . 001615 * Area (sq ft) *14122.09 469 . 23 
Q Tota l (cfs) *166000 .00 * Fl ow (cfs) *164614.30 * 1385.68 

0~~ ~~~~~ ~ ~~~s) * 10~i:~~ : ~~~-w~~~h ~~~~s) 8fi:~~ 18~:§~ 
Max Ch l Dpth (ft) 18.47 * Hyd r . Depth (ft ) 15.81 2.49 
conv . Total (cfs) *4130580.0 * Conv . (c f s) *4096100.0 34479.8 
Lengt h Wtd. (ft ) 493.31 * Wetted Per . (ft ) 904.61 189.58 
Mi nCh El ( ft ) * 1019.40 Shear ( lb/sq ft) 1.57 0.25 
Alp ha 1.04 *stream Power ( lb/ ft s) 18.35 0.74 

* Frctn Loss (ft) 0 . 82 c um volume (ac re-ft) 6985 . 57 *29431.88 3079.99 
C & E LOSS (ft) 0.12 Cum SA (ac r es) 1904.50 * 2865.81 963.71 

*****************************************-1::****************************-!::************************ 

warn ing: Di vided flow computed fo r t his cross-section. 
Note: Multiple criti cal depths were found at this l ocat ion. The c ri tical depth with the l owest , vali d, 

water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
* E.G. El ev (ft) 1039.99 Element Left OB * Channe l Right OB 
* ve l Head (ft) 2.13 Wt . n-val. 0.032 0.037 

w.s. El ev (ft) * 1037.86 * Reach Len. (ft) 485.00 493.19 495.00 
criL w.s. ( f t) * 1032 .11 * Flow Area (sq ft) *14115 .11 134.25 
E.G. s lope (ft/ft) *0 .001637 * Area (sq ft) *14115 .11 134.25 
Q Tota l (cfs) *166000.00 * Flow (cf s) *165620. 40 379. 59 

0~~ ~~~~~ ( ft ) 945.81 Top width (ft) 893.41 52.40 
(ft/s) 11 .65 AVg. vel. ( ft /s) 11.73 2. 83 

Max Ch l Dpth (ft) 18.46 Hyd r. Depth ( ft ) 15 . 80 2.56 
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• conv. Total (cfs) *4102233.0 * conv . (cfs) *4092852.0 9380.5 
* Length Wtd. ( ft ) 493 . 31 * Wetted Per. (ft) 904.56 58.49 
• Minch El (ft) • 1019.40 *shea r (lb/ sq ft) 1.60 0.23 
* Alpha 1.01 * St:ream Power (l b/ft s) • 18.72 0.66 

Frctn Los s (ft) 0.82 *Cum volume (acre-ft) * 1203.17 •30358.27 1412.66 
* C & E LOSS (ft) 0.13 * Cum SA (acres) 201.93 * 2869 . 63 205 . 04 
~~********************************************************************************************* 

warning: Divided flow computed for this cross-section. 
Note : Multip l e cri tical depths were fou nd at t hi s l ocation . The crit i ca l depth with the lowest , val id, 

waLer surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 210.93 

RS: 210.93 

Left Channe 1 Bank Station Inte rpo 1 a ted 
Station Elevation Data num= 50 

Sta El ev sta El ev Sta El ev sta El ev Sta El ev 
****************************************** **** ********************* ************* 
19200.1 1048.6 19256.6 1048.1 19323 .4 1048 .3 19376 . 7 
19464.2 1048. 319479.121039.255 19508.9 1021. 2 19821.8 
20138.8 1028 20162.4 1029.4 20166.3 1026. 3 20172.8 
20278.3 1019.9 20290 1025.6 20331.4 1025 20349.2 
20355 .1 1030 . 5 20397.8 1031. 3 20406 . 9 1035.2 20414.8 
20455.9 1039 . 7 20458 . 7 1037 .8 20465 . 5 1037.9 20470.4 
21343. 1 1032 . 7 21350.5 1032.5 21376.3 1035.6 21390.1 
21424.3 1033.9 21484.4 1034. 5 21494. 9 1034 .3 2153 7 
22195. 5 1049.6 22217.9 1047.5 22260.9 1035 22263. 6 
22312.1 1051.8 22326.6 1051.4 22375.7 1051.7 22388.8 

Manning's n values num= 3 
Sta n val sta n val Sta n val 

* * * * * * * * ** * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * 
19200.1 .03719479 . 12 . 032 20414 . 8 .037 

Bank Sta: Left Right Lengths: Left Channel 
19479 . 12 20414.8 505 505 . 14 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
21576 22397.4 1048 F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
505 

1048 . 6 19414.5 
1022 . 3 20131.9 
1019.1 20212 
1032.1 20351.6 
1039.6 20431.2 
1034.9 20474.7 
1033.4 21395.9 
1034.4 22171.3 
1034. 9 22291.1 
1051. 5 22397.4 

Coeff Contr . 
.1 

1048 
1023 . 4 
1018.7 
1031 . 2 
1039.4 
1032.7 
1033.7 
1034.4 

1051 
1050.6 

Expan. 
. 3 

******* *************************** ************************************************************* 
E.G . El ev (ft) 1039 . 02 * Element Left OB * Channel * Right OB * 
ve l Head (ft) 1 . 71 * Wt . n-val. 0.032 0 . 037 

* w.s . Elev (ft) • 1037 . 31 * Re ach Len. (ft) 505.00 505.14 505 . 00 
Crit w. s. (ft) • 1034.18 . Flow Area (sq ft) *13075.95 4762 .68 

• E.G. slope (ft/ft) *0 . 001714 • Area (sq ft ) *13075 . 95 6524.82 
• Q Total (cfs) *166000.00 • Flow (cfs) *145104. 40 *20895 . 58 . ~~~ ~~~~~ (ft) • 2652.64 • Top width (ft) 928. 38 1724.27 

(ft/s) 9.31 • Avg. vel. (ft/s) 11.10 4.39 
• Max Chl Dpth (ft) 18.61 • Hydr . Depth (ft) 14.08 4. 29 

Conv. Total (cfs) *4009489 . 0 • conv. (cfs) *3504787. 0 *504702 . 4 
• Length Wtd. (ft) 505 . 13 • Wetted Per. (ft) 942.89 1111. 13 
* Min c h El (ft) 1018.70 * s hear (1 b/sq ft) 1.48 0.46 
• Alpha 1. 27 * Stream Power (1 b/ ft s) 16.47 2.01 
* Frctn LOSS (ft) 0.92 * Cum volume (acre-ft) 6985.57 *29277.91 3040.25 
* C & E LOSS (ft) 0 .03 cum SA (acres) • 1904.50 • 2855.49 952.84 
*********************************************************************************************** 

warning: Divided flow com~uted for this cross-section. 
Note : Multiple criti ca depths were found at this location . The critical depth with the 1 owest, 

wate r surface was used. 

CROSS SECTION OUTPUT Profi le #PF#2 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

E.G. Elev (ft) • 1039.04 . Element Left OB * Channel Right OB * 
* vel Head (ft) 1. 70 Wt. n-val. 0.032 0.037 
* w.s. Elev (ft) • 1037. 34 . Reach Len. (ft) 505.00 505.14 505.00 
* Crit w.s. (ft) • 1034.18 • Flow Area (sq ft) *13096. 70 • 4784.53 
• E.G. slope (ft/ft) *0.001704 • Area (sq ft) *13096. 70 4784.53 
• Q Total (cfs) *166000.00 * Flow (cfs) *145033 . 80 *20966. 23 . ~~~ ~~~~~ (ft) • 2037.03 * Top width (ft) 928.45 1108.58 

(ft/s) 9.28 * Avg. vel. (ft/s) 11.07 4 . 38 
* Max Ch l Dpth (ft) 18.64 • Hydr. Depth (ft) 14 . 11 4. 32 
* Conv . Total (cfs) *4021802.0 * Conv . (cfs) *3513838 . 0 *507964.0 
• Length Wtd. (ft) 505.13 * wetted Per. (ft) 942.97 1113.11 
* Min Ch El (ft) 1018.70 • Shear (1 b/sq ft) 1. 48 0.46 
* Alpha 1. 27 • Stream Power (lb/ft s) 16.36 2.00 

Frctn LOSS (ft) 0. 92 * cum volume (acre-ft) 1203.17 *30204 . 22 * 1384.71 
C & E LOSS (ft) 0.03 * cum SA (acres) 201.93 • 2859.32 198.44 

********************************** *.t************** *********** **** **-It****** *** ****************** 

valid, 

warning : Divided f low computed for this cross-section. 
Note : Multipl e critical depths were found at this l ocation . The critical depth with the lowest, valid, 

water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 210.83 

RS : 210.83 

Left Channe l Bank Station Interpolated 
Station Elevation Data num= 61 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
************************************************** ***************************** * 
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19202. 3 1047.9 19230.6 
194 50.411038 . 813 19469 . 9 

19961.4 1020.6 19972. 9 
20042. 7 1023.3 20047.1 
20164.7 1020 . 3 20209. 2 
20306.6 1025.2 20309 
20408 . 7 104 3 . 6 20410.4 
21423 . 7 1034.1 21433.7 
21646.5 1030 . 2 21704.4 

21814 1044.7 21818.3 
2188 7 .9 1033.8 21911.6 
22364.7 1049.8 22372.9 
22499.7 1044.9 

1048 . 2 19316.1 
1026.5 19479.2 
102 7 . 1 19981.7 
1022 . 6 20060.1 
1020 . 4 20210 . 1 
1026 . 8 20312 . 4 
1042 . 5 20412 

1033 21527. 5 
1029.9 21742.9 
1046.4 21862 . 5 
1035.9 21937.9 
1048.2 22423 

num= Manning's n values 
sta n val sta n val sta 

104 7 .1 19412 . 4 
1021. 2 19797.6 
1030.2 20023 . 7 
1021. 5 20068 
1020 . 8 20276.6 
1026. 3 20316.8 

1040 20434 . 3 
1031.1 21554.4 
1046.2 21761.3 
1045.9 21879.4 
1050 . 1 21957.5 
1049 . 3 22443.3 

n val 
**** ** ***** ****** ****************** ************* 

19202 .3 .03719450.41 .032 20410.4 .037 

Bank Sta : Left Right Lengths: Left Channel 
19450 . 41 20410.4 505 505.61 

Ineffect ive Flow num= 1 
Sta L Sta R Elev Permanent 

21742.9 22499.7 1048 F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
500 

Pre- Project 
1046 . 5 19438.4 1046.4 

1021 19923. 9 1020. 9 
1029. 7 20030.1 1028.5 
1019 . 1 20084.8 1019 . 4 
1019.8 20285.1 1022.2 
1024 . 7 20372 . 8 1023 . 5 
1040.8 20448.6 1034 
1029.7 21577.9 1029.4 

1040 21807. 2 1041. 3 
1037.5 21883.7 1035 
1042.6 22341.8 1042.6 
1049. 3 22494.1 1045.8 

Coeff Cont r. 
. 1 

Ex pan. 
. 3 

* **** ** **** ** * * *** * * * *** * * * * * * * * * * *** * * * ****** * ******** * * * ** * ******* ** * * ** * * ** ***** * ** * * ** **** 
* E.G. El ev (ft) 1038 . 07 * Element Left OB Channel Right OB 

vel Head (ft) 2 . 00 * wt. n- val . 0.032 0.037 
w. s. Elev (ft) 1036.06 Reach Len . (ft) 505.00 505.61 500.00 
crit w.s. (ft) 1032.21 Flow Area (sq ft) *13080.38 3498 . 04 
E.G . slope (ft/ ft ) *0.001953 Area (sq ft) *13080.38 3534.79 
Q Total (cfs) *166000.00 * Flow (cfs) *15 3843.50 *12156.54 
Top Width (ft) * 22 45. 21 * TOp Width (ft) 940 . 48 1304.73 
vel Total (ft/s ) 10.01 * Avg. vel. ( ft / s) 11 . 76 3.48 
Max Chl Dpth ( ft) 16.96 * Hydr. Depth ( ft) 13 . 91 2 . 74 
Conv. Total ( c fs) *3756437.0 * Conv. (cfs ) *3481345.0 *275092 . 0 
Length Wtd. (ft) 505. 24 * wetted Per. ( ft) 95 3 .23 * 1276.54 
Min ch El (ft) 1019.10 * Shear ( l b/ sq ft) 1. 67 0. 33 
Alpha 1.29 Stream Power (lb/ ft s ) 19 . 68 1.16 
Frctn Loss (ft) 0 . 78 Cum volume ( acre-ft) * 6985.57 *29126. 2 5 * 2981.94 
C & E LOSS (ft) 0.15 Cum SA (acres ) 1904.50 * 2844.66 935. 29 

****************************************** ********************* ******************************** 

warning: Divided flow computed for this cros s -section. 
Note: Multiple critical depths were found at thi s location. The critical depth with the lowest, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
********* ***************** ********************************************************************* 

E.G. El ev ( ft) 1038.08 El ement Left OB channel Right OB 
ve l Head (ft) 2 .01 Wt . n-val. 0 . 0 32 0.037 
w.s. Elev (ft ) * 1036.07 * Reach Len. (ft) 505.00 505 . 61 500 . 00 
crit w. s. (ft ) * 1032 .19 * Flow Area (sq ft) *13087.38 3435.44 
E.G. slope (ft/ft) *0.001956 * Area (sq ft) *13087. 38 3435.44 
Q Total (cfs ) *166000.00 * Flow (cfs ) *154106.60 *11893 . 44 

• Top width (ft) * 2196 . 26 * Top width (ft) 940.50 1255.76 
vel Total (ft/ s) 10 . 05 * Avg . vel. (ft/ s ) 11 . 78 3 .46 
Max chl Dpth ( ft) 16 . 97 * Hydr . Depth ( ft) 13 . 92 2 .74 
conv. Total (cfs) *3753292.0 * Conv . (cfs) *3484 379.0 *2 68913.0 
Length wtd. (ft) 505.24 wetted Per. (ft) 953. 26 1262 .50 
Minch El (ft) 1019.10 Shear (lb/ sq ft) 1.68 0 . 33 
Alpha 1.28 Stream Power (lb/ ft s) 19.74 1.15 

* Frctn Loss (ft) 0 . 78 Cum volume (acre - ft) 1203 .17 *30052.40 1337.07 
C & E LOSS (ft) 0 . 15 Cum SA (acres) 201.93 * 2848 .48 184.7 3 

**************** ****** ****,:;************** **** *****************'!:::******************************** 

warning: 
warning: 

Divided flow computed for thi s cross-section. 
The velocity head ha s changed by more than 0. 5 ft (0 . 15 m) . Thi s may indica t e the need for 
additional cross sections . 

Note: Multiple critical de pths were found at this location . The c ritica l de pth with the lowes t , valid , 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 210.74 

RS: 210. 74 

Left Channel Bank Station Interpolated 
Station Elevation Data num= 63 

Sta El ev Sta El ev Sta El ev Sta El e v Sta El ev 
***** *********************** ***********************,:,**************************** 

19243 . 9 1048.6 19252.9 1048.6 19306.8 1048.4 19320 . 5 1047 . 9 19400 . 1046.9 
19417.4 1044.519426.121038.473 19455.3 1018. 3 19887. 7 1018. 2 19910. 2 1018.2 
19912.1 1019.4 19926 . 7 1020.6 19947.1 1020.5 19971.2 1029.9 19999 . 5 1024.8 
20005.9 1025.6 20026. 7 1018 . 2 20095 . 6 1018.8 20149 1019.3 20154 . 3 1019 . 5 
20159.1 1018. 6 20206. 5 1019.2 20250.3 1018. 3 20256.9 1020.6 20263 . 3 1021. 3 
20281.7 1020.8 20318.1 1022 20333 . 5 1021.2 20349.8 1021.8 20361. 7 1025 . 8 
20373. 2 1024.1 20404.6 1025.2 20432.5 1037 . 6 20433.7 1039 . 4 20462. 4 1039.5 
20468 . 2 1036.5 21389.5 1036.5 21394.6 1032. 8 21404 1032 . 7 21513 . 7 1032 
21520.3 1033.6 21537.2 1027. 8 21587 . 9 1027 . 7 21638.9 1028 .2 21695. 6 1029 
21747.1 1028.9 21771 1029.8 21801.8 1041 21813.2 1040 . 9 22057 .2 1040.9 
22066.5 1043. 5 22085 . 1 1044.1 22096.2 1047.4 22123.7 1048.7 22156 . 7 1040.5 
22272. 5 1040.5 22293.7 1049 . 5 22308.5 1048.9 22356.6 1048 . 4 22 365. 3 1048 .1 

22369 1048.8 22377.5 1053. 2 22399 . 8 1048. 3 

Manning's n value s num= 
sta n val sta n val Sta n val 

*******************************<:::**************** 
19243.9 .03719426.12 .032 20433. 7 . 03 7 

Ba nk St a : Le ft Right Lengths: Left Channel Right Coeff contr. Expa n. 
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• 

• 

• 

Pre - Project. 
19426 . 12 20433.7 495 503 . 39 500 .1 . 3 

Ineffective Flow num= 1 
Sta L Sta R El ev Permanent 

21801.8 22399.8 1048 F 

CROSS SECTION OUTPUT Profile #PF#1 
*************** ****** *************************** ************** ********************************* 
• E. G. Elev (ft) * 1037.14 • Element Left OB channel Right OB • 
• vel Head (ft) 1.51 Wt. n-val. 0.032 0 . 0 37 
• w.s. Elev (ft) • 1035 . 63 • Reach Len . (ft) 495.00 503.39 500.00 

crit w. s . (ft) • 1029 . 79 * Flow Area (sq ft) *15461.92 2226.60 
E. G. slope (ft/ ft ) *0. 001245 • Area (sq ft) *15461. 92 2226. 60 
Q Total (cfs) *166000 . 00 • Flow (cfs) *156082.90 * 9917.06 

* Top width (f1:) • 1394.20 • Top width (ft) 997 . 85 396. 35 
vel Total (f1:/ s) 9. 38 * Avg. vel. (f1:/ s) 10.09 4.45 
Max c hl Dpth (ft) 17.43 * Hydr. Depth ( ft) 15 . 50 5.62 
Conv. Total (cfs) *470533 7 . 0 * conv. ( cfs ) *4424234.0 *281103.0 
Length Wtd. (ft) 503 . 21 * Wetted Per. (ft) * 1010. 81 399 . 48 
MinCh El (ft) * 1018.20 Shea r (lb/ sq ft) 1. 19 0.43 
Alpha 1.10 * St ream Power (lb/ft s) * 12.00 1.93 
Frctn Loss (ft) 0.63 Cum volume ( acre-f1:) 6985.57 *28960.60 2948 . 87 

* C & E LOSS (ft) 0 . 01 Cum SA ( acres) 1904 . 50 * 2833.41 925.52 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * ** * * 

warning : Divided flow computed for this cros s-s ection. 
Note: Multiple critical depth s we re f ound at this location. The criti cal depth with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
***************** *** ***************************************** ********************************** 
* E.G. Elev (ft) 1037.15 El ement Left OB * Channe l Right DB 
• ve l Head (ft ) 1. 50 • Wt . n- val . 0.032 0.037 
• w.s . Elev (ft) * 1035.65 * Reach Len. ( ft) 495.00 503.39 500.00 

Crit · W.S. (ft) • 1029.79 * Fl ow Area (sq ft) *15478.50 • 2233 . 19 
E.G. slope ( f1: / ft) *0.001240 * Area (sq ft) *15478.50 2233.19 
Q Total (cfs) *166000 . 00 * Flow (cfs) *156054 . 50 * 9945.5 3 
Top width (ft) • 1394.33 • Top width (ft) 997 . 91 396.42 * 
vel Total (ft/ s) 9. 37 * Avg. ve l . (f1:/s) 10.08 4.45 

* Max chl Dpth (ft) 17.45 • Hydr. Depth (f1:) 15.51 5.63 
conv. Tota l (cfs) *4714385.0 * Conv . (cfs) *4431933.0 *282452 . 1 
Length Wtd . (ft) 503.21 * Wetted Per . (ft) * 1010 . 88 399.56 * 
Min Ch El (ft) * 1018.20 Shear (lb/ sq ft) 1.19 0.43 

* Alpha 1.10 Stream Power ( l b/ f t s) * 11.95 1.93 
* Frctn Loss (ft) 0 . 63 Cum volume (acre-f1:) * 1203 . 17 *29886.62 1304.53 
* C & E LOSS (f1:) 0.01 Cum SA (acres) 201. 93 * 2837.23 175 . 25 
************ **************************************************************************** ******* 

warning: Divided flow computed fo r this cross - section. 
Note: Mu l tipl e critical depths were found at this location. The cri t i cal depth with t he l owest, valid , 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 210.64 

Description: 210. 64 - FEMA Section Y 
Station Elevation Data num= 56 

Sta Elev Sta Elev Sta Elev Sta El ev Sta Elev 
********************************************* ********* ********** **************** 

19062 .1 1046.2 19142 . 3 1046. 5 19216.9 1046.5 19239. 3 
19339. 3 1045.9 19359.9 1044.7 19388.6 1036.7 19405.4 
19522.4 1017.9 19688 1018.2 19812.5 1018. 5 19845.7 
19868 . 7 1023.2 19885 . 6 1022.9 19894.1 1026.4 19926.9 
20029 . 3 1018.2 20100.6 1018.3 20159.1 1018.4 20163.7 
20183.1 1020.8 20192.3 1019.6 20214.4 1021.7 20234.8 
20298.5 1024 20323.5 1025. 5 20335 1029.1 20359.6 
20430 . 1 1017.7 20460 . 6 1039.9 20483.4 1039. 5 20493. 5 
21442 . 1 1031.4 21449 . 1 1028.1 2145 3. 5 1025 . 3 21460.9 
21483 . 6 1028. 3 21519 . 7 1032.5 22411.4 1032.5 22434.2 
22496.5 1049.4 22507. 7 1051. 3 22521 1044. 2 22524.9 
22591.1 1043. 3 

Manning's n values 
s ta n val 

num= 
Sta n val Sta n val 

***************************************** ******* 
19062.1 .037 19388.6 . 032 20460.6 .037 

Bank Sta: Left Right Lengths: Left Channe l 
19388.6 20460.6 520 515 . 29 

Ineffective Flow num= 1 
Sta L Sta R El ev Permanent 
21800 22591 . 1 1048 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Right 
495 

1046.6 19313.3 
1034. 5 19435.6 
1021. 7 19854.2 
1018. 1 19954 
1019.2 20174.9 
1024. 3 20242.8 
1019. 1 20427 . 6 
1033.2 21394 . 6 
1025.2 21472.1 
1045.9 22446 . 8 
1044 . 1 22586.3 

coe ff contr. 
.1 

1046.3 
1017 . 8 
1021.6 
1018. 1 
1019.6 
1022.1 
1017.8 
1033.2 

1026 
1049.8 

1043 

Expan. 
. 3 

**************************************** ********************************************* ********** 
E.G . El ev (ft) 1036.50 Element Left OB Channe l * Right OB * 
vel Head ( ft) 1.49 * Wt. n-val . 0.032 0 . 037 

* w.s . El ev (ft) * 1035.01 * Reach Len. (ft) 520.00 515.29 495 . 00 
cri t w. s. ( ft) • 1029.00 * Flow Area (sq ft) *15860. 79 2978 . 40 
E.G . slope (ft/ ft) *0 . 001271 * Area (sq f t) *15860. 79 4520. 56 
Q Total (cfs) *166000.00 * Flow (cfs) *158635.60 * 7364.35 
Top width (ft) • 2977.49 * Top width (ft) * 1052.41 • 1925.09 • 
vel Total (ft/ s) 8.81 * Avg. vel. (ft/ s) 10.00 2.47 
Max Ch 1 Dpth ( ft) 17. 31 * Hyd r. Depth ( ft) 15.07 2. 27 
Conv. Total (cfs) *4657061.0 * Conv. (cfs) *4450457.0 *206603.9 
Length Wtd. (ft) 514.84 * wetted Per . (ft) * 1067.76 * 1312 . 02 
Min ch El (ft) 1017.70 • shear (l b/ sq ft) 1.18 0 . 18 
Alpha 1.23 * Stream Power ( lb/ ft s) 11.78 0.45 
Frctn Loss (ft) 0.73 Cum volume ( ac re-ft) 6985 . 57 *28779.61 2910.15 
C & E LOSS (ft) 0.03 Cum SA (acres ) 1904.50 * 2821.56 912.20 

**************************************** ******************************************* ************ 

wa rning : oi vi ded flow computed for this c ross -section. 
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Pre-Project 
Note : Mult:ipl e critical depths were found at th i s l ocation. 

water surface was used. 
The critical depth with the lowest, valid, 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
***************************************~* **** ***** ******* ************************************** 
* E.G. El ev ( ft) 1036. 52 * Element Left OB channe 1 Ri ght OB 
• ve l Head (ft:) 1.48 * Wt:. n- val . 0 . 032 0.037 
* w.s . Elev (ft:) * 1035 .04 * Reach Le n . (ft:) 520.00 515.29 495.00 
* Crit W.S. ( ft ) * 1029 . 00 * Fl ow Area (sq ft: ) *15883. 14 3006.21 
* E.G. s l ope (ft:/ f t) *0 . 001264 * Ar ea (sq ft:) *15883 . 14 3006.21 
* Q Tota l (cfs) *166000 . 00 *Fl ow (cfs) *158551.00 * 7448.99 
* Top width (ft:) * 2362 . 04 * Top width ( ft:) * 1052. 60 1309 . 44 

ve l Tota l (ft/ s) 8.79 * Avg. ve l . (ft/s) 9.98 2.48 
• Max chl Dpth (ft:) 17.33 * Hydr. Depth (ft) 15 .09 2.30 

Conv. Total (cfs) *4669916.0 • conv. (cfs) *4460361.0 *209555. 
* Length Wtd . (ft) 514.83 Wetted Pe r . (ft) • 1067 . 96 1314.59 

Minch El (ft:) • 1017.70 s hear ( l b/ sq ft:) 1.17 0.18 
Alpha 1. 24 *Stream Power (lb/ ft: s) 11.71 0.45 

• Frctn Loss (ft:) 0 . 73 * Cum volume (acre-ft:) 1203.17 *2 9705.41 1274 . 46 
* C & E LOSS (ft) 0.03 * Cum SA (acres) 201.93 * 28 25 . 38 165.46 
**************-t:******************************************************************************** 

warning: Divided flow computed for this cross-section. 
Note: Mult:iple c ri tical depth s were found a t this l ocation. The critical depth wit h the lowest , valid, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 210.55 

Left channe l Bank station 
Station El evat i on Data 

Sta Elev sta 

RS : 210 . 55 

Interpolated 
num= 55 

Elev Sta Elev Sta Elev Sta Elev 
******************************** ** ************ ********************************** 

19008 1045 . 1 19023.1 1045.1 19106.6 1045.2 19117.1 1045.2 19188.7 
19198 . 2 1045 . 3 19263 . 2 1046 19303.5 1044 .219322.161037. 828 19365 
19375.9 1018.6 19396 . 7 1018.7 19519.3 1018 . 6 19791 
19857 . 3 1026.7 19886 . 1 1038.1 19909.3 1027.2 19915.5 
20002. 1 1018 20058 . 3 1018 . 1 20175.7 1018.1 20440.7 
20483 . 2 1040. 3 20500. 3 1039.7 20507.6 1034. 3 21313.5 
21406.9 1033 21409. 3 1032.1 21417.2 1027.2 21429 
21459.3 1026.4 21468.1 1028.2 21496.9 1030. 2 21548.3 
21626.2 1036.3 21634.2 1035.7 21643 . 8 1035.7 21713 
22 449.6 1036 22451.9 1037 . 8 22455.6 1040 22484 . 4 
22499.9 1046 22506.9 1046.2 22537.1 1043.6 22580.7 

Manning's n va 1 ues num= 
Sta n val Sta n val Sta n val 

***** ******************************************* 
19008 . 03719322 . 16 . 032 20483 . 2 . 037 

Bank Sta : Left Right Lengths : Left Channel 
19322.16 20483 . 2 475 473. 19 

Ineffective Fl ow num= 1 
Sta L Sta R Elev Permanent 
21300 22585 1046.8 F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
495 

1018.3 19813 . 4 
1030.7 19959 . 6 
1018 .3 20476.7 
1033 .6 21372.5 
1026.3 21456 . 2 
1034.3 21557.5 
1035 . 7 21771.2 
1044 . 7 22494 . 2 
1043. 5 22585 

Coeff Contr. 
.1 

1045.4 
1023.2 
1028.8 

1020 
1037 . 4 
1032 . 4 
1025 . 4 
1034.9 

1036 
1046.8 

1043 

Ex pan . 
. 3 

* ***** ** ** * * *** ** **** * *** * * * * * * .:.* ************ **************** *** * * * * * * *** * ** * ****** *** ***** ** 
* E. G. El ev (ft) 1035 . 74 • El eme nt Left OB * Channe 1 Right OB 
• vel Head (ft) 1. 76 * Wt. n-val. 0.032 0.037 
* w.s . El ev (ft:) * 1033.98 * Reach Len. (ft) 475.00 473.19 495.00 
* Crit w.s. (ft:) * 1028.55 * Fl ow Area (sq ft) *15 574.26 77.81 
* E.G. Slope (ft:/ft) *0.001597 • Area (sq ft ) *15574.26 839.71 

Q Tota l (cfs) *166000 .00 * Flow (cfs) *165959.60 40.37 
• • . Top width (ft:) * 1785.17 * Top width (ft) * 1117.64 667.53 

ve l Total (ft/s) 10.61 * Avg. ve l . (ft/s) 10 . 66 0.52 
* Max Chl Dpth (ft) 15.98 * Hydr. Depth (ft) 13.93 0.18 

Conv. Total (cfs) *4153846.0 * Conv . (cfs) *4152836.0 1010.3 
* Length wtd. (ft) 473.19 • wetted Per. (ft) • 1131.80 423.25 
* Minch El (ft) 1018 . 00 shear ( lb/sq ft:) 1. 37 0.02 

Alpha 1.01 • St ream Power ( lb/ ft s) 14.62 0 . 01 
• Frctn Los s (ft) 0.36 cum volume (ac r e-ft:) 6985.57 *28593.68 • 2879.69 

C & E LOSS (ft) 0.38 * Cum SA (acres) * 1904.50 * 2808.73 897.47 
*********************************************************************************************** 

Divided flow computed for this c r oss-section. warning: 
warning: The veloci ty he ad has changed by more t han 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is l ess than 

0 . 7 or greater tha n 1.4. This may indicate the need fo r additiona l cross sections. 
Mu l tip l e critical depths were found at th i s location. The critical depth with the lowest, vali d, 
water surface was used. 

Note: 

CROSS SECTION OUT PUT Profi 1 e #PF#2 
*********************** *************** ****************************************************** *** 
* E.G . El ev (ft:) 1035. 76 El ement Left OB c hannel Right OB * 
* ve l Head ( ft:) 1. 76 * Wt. n-val. 0.032 0.037 
* w.s. El ev (ft) * 1034.00 * Reach Len. (ft) 475.00 473.19 495.00 
* crit w.s. ( ft: ) * 1028.55 * Flow Area (sq ft ) *15600.59 29.45 

E.G. s lope ( ft: / ft) *0 . 001589 * Area (sq ft:) *15600. 59 29.45 
• Q Total (cfs) *166000.00 * Flow (cfs) *165989.00 11.02 

To~ width ( ft: ) * 1378.23 * Top width (ft:) • 1117.86 260.37 
ve Total (ft:/s) 10.62 • Avg. vel. (ft/s ) 10 . 64 0. 37 

• Max ch l Dpth (ft) 16 .00 * Hyd r. Depth (ft) 13 . 96 0 . 11 
* conv. Tot a 1 (cfs) *4164224 . 0 * Conv. (cfs) *416 3947 . 0 276 . 4 

Length Wtd . (ft) 473 .19 • wetted Per. ( ft:) * 1132 .04 260 . 59 
Min Ch El (ft:) 1018.00 * shear (1 b/ sq ft ) 1. 37 0.01 

• Alpha 1. 00 Stream Power ( lb/ ft s) 14 . 55 0 . 00 
* Frctn LOSS (ft:) 0. 36 Cum volume (acre-ft:) 120 3. 17 *29519 . 19 1257.21 
* C & E LOSS (ft) 0 . 38 Cum SA (acres) 201.93 * 2812.55 156 . 54 
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• 

• 

Pre - Project 
**************************************':!:******************************************************** 

warn ing: 
warning: 

Divided f l ow computed for this cross-section. 
The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for 
additional cross sections. 
The conveyance ratio (upstream conveyance di vided by downst ream conveyance) i s less than 
0 . 7 or greater than 1.4. This may indicate the need for additional cross sections. 
Multiple critical depths were foun d at t hi s l ocation. The critical depth wi t h the lowest, 
water surface was used. 

warning: 

Note : 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc r iption: 210. 46 

RS: 210.46 

Left and Right channel Bank Stations Interpolated 
Stati on Elevation Data num= 74 

Sta El ev Sta El ev Sta El ev St a El ev Sta El ev 
******************************************"************************************** 

18491. 3 1044 .8 18509.6 1044 . 4 18559 . 8 1045 . 8 18571.1 1045.5 18584.8 1043. 3 
18607.7 1045 18678 1044.8 18723 . 7 1044.2 18801 1044.1 18803. 4 1044 .1 
18891.1 1043.9 18897. 1 1043.9 18962 . 7 1043. 6 19022 . 5 104 3. 3 19024. 4 1043 . 3 
19078 .3 1042.4 19136.1 1042. 2 19176 . 5 1042. 5 19201. 9 1040.9 19233.8 1028. 3 
19266 .3 1021.8 19276.2 1021.1 19328 . 5 1018. 7 19351. 6 1018. 1 19377 1018.33 
19395.8 1018. 5 19810. 2 1018 . 3 19863. 8 1018 . 1 19922 1018. 2 20015.9 1018.2 
20094 . 1 1018.1 20114.1 1018.1 20127 . 6 1022 .4 20129. 6 1023.9 20150. 4 1023.9 
20174 . 1 1021.6 20197.2 1018.1 20239 . 9 1018.1 20295.4 1018.2 20303 1018.6 
20351. 5 W~8 20390.4 W~8.4 20443.9 ~0~8 . 4 20502. 8 ~0~8. 5 20565.4 ~018 . 8 

20656 .3 1018.8 20722. 5 1019 20743 1019 . 6 20798.1 1019 .8 20867.2 1019.1 
20920.3 1019.3 20973.2 1019 . 2 21047. 3 1019. 3 21120 . 7 1021.1 21123 1021. 2 
21136 . 1 1016.3 21211.7 1018.4 21228 . 5 1018. 3 21261. 8 1036. 3 21280. 4 1034 . 9 

21 284 1038.08 21290 .7 1044 21292.3 1046 2133 4. 2 1043 21405. 2 1043. 3 
21443. 5 1044.5 21454 1047.4 21465 . 5 1044.1 22456 . 6 1042.9 22498.8 1045 . 3 

22515 1046.9 22564 . 7 1048.3 22637.2 1048. 5 22652 1048 . 3 

Manning's n val ues num= 
sta n val Sta n val Sta n val St a n val sta n val 

******************************************************************************** 
18491. 3 .037 19176.5 

Bank Sta: Left 
19377 

Ineffect i ve Flow 
Sta L Sta R 

18491. 3 19377 
21292. 3 226 52 

~~~~~ 
num= 

Elev 
1048 
1048 

. 032 20150. 4 . 037 21292. 3 

Lengths: Left Channe l 
520 522.28 

Permanent: 
F 
F 

Right 
505 

. 037 2145 4 

coeff Contr. 
. 1 

.025 

Expan . 
. 3 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************** *********** 

E.G. El ev ( ft) * 103 5. 00 Element Le ft OB Channe 1 
vel Head (ft) 0.49 Wt. n-val . 0 . 035 

* w.s. Elev (ft) * 1034.51 * Reach Len. (ft) 520.00 522 . 28 
Crit w. s . (ft) * 1025.05 * Flow Area (sq ft) *29423.11 
E.G. s l ope (ft/ft) *0 .000445 *Area (~q ft) 2035. 11 *29423 . 11 

* Q Total (cfs) *166000.00 * Flow (cfs) * *166000.00 

~~~ ~~~~~ ~~i~s) * 204~:~~ : :~~-w~~ih ~~i~s) 158.91 : 188} : ~~ 
Max Ch 1 Opth ( ft) 18. 21 * Hyd r. Depth (ft ) 15 . 64 

* conv . Total (cfs) *7866662 .0 * conv. (cfs) *7866662 . 0 
* Length Wtd. (ft) 522.28 * wetted Per. (ft) * 1888 . 10 

Mi n c h El (ft) 1016.30 *shea r ( l b/sq ft) * 0.43 
Al ph a 1.00 s t ream Power ( l b/ft s) * 2 . 44 
Frctn Loss (ft ) 0 .32 Cum volume (ac re -ft) 6974. 47 *283 49 . 28 2874. 92 

* C & E LOSS (ft) 0.03 Cum SA (ac r es) 1903.63 * 2792 . 44 893.68 
**********************************"::************************************************************ 

Right OB 

505 . 00 

val id, 

warning : The conveyance rat:io ( up stream conveyance divided by downstream conveyance) is l ess than 
0 . 7 o r greater t han 1.4. Thi s may indica t e the need for additi ona l c ross secti ons. 

Note: Multipl e criti ca l depths were found at this l ocation. The c riti cal depth with the lowest, valid, 
wate r s urface was used. 

CROSS SECTION OUTPUT Profile # PF#2 

E.G. El ev (ft) * 1035.02 * Element Left OB Channe 1 Right OB 
vel Head ( ft ) 0 .49 Wt. n-val. 0.035 
w.s. Elev (ft) * 1034.5 3 * Reach Len. (ft) 520.00 522 . 28 505.00 

* crit w.s. Cft) * 1025.05 * Flow Area (sq ft) *29459.85 
* E.G. slope (ft/ft) *0.000449 *Area (sq ft) *29459.85 
* Q Total (cfs ) *166000.00 * Fl ow (cfs) *166000.00 

Top width (ft) * 1881.52 *Top widt h (ft) * 1881.52 
vel Total (ft/s) 5.63 * AVg. ve l. (ft/s) 5.63 

* Max Chl Dpth (ft) 18.23 * Hydr. De pth ( ft ) 15.66 
conv. Total (cfs) *7832858 . 0 * conv . (cfs) *7832858.0 
Le ngth Wtd. (ft) 522.28 *Wetted Per. (ft) * 1904. 33 

* Min c h El (ft) 1016.30 s hear ( lb/sq ft) 0 .43 
• Alpha 1. 00 St r eam Power ( lb/ ft s) 2.44 
* Frctn Loss (ft) 0. 32 *cum volume (acre-ft) • 1203.17 *292 74.45 1257 . 05 
* C & E LOSS ( f t) 0 . 03 *Cum SA (acres) 201. 93 * 2796.25 155.06 
*******************i::********"::************************************.,:,;***************************1d: 

warni ng: The conveyance ratio (upst:ream conveyance divided by downstream conveyance) i s less than 
0 . 7 or greater than 1 .4. This may indicate the need for additional cross sections. 

Note: Mu lti ple c ri t i ca l depths were found a t thi s location. The criti cal depth with the lowest, valid , 
wat er surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS : 210.36 
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Description : 210.36 

Left and Right Chann e l Bank Stations Interpolated 
s~ation El evation Data num= 99 

Sta El e v Sta El ev Sta El ev Sta El ev Sta El ev 
************** ***** *******-::****** ****************** * * *************************** 
19224.5 
19404.8 
19667.3 

19827 
19985. 2 
20087 . 1 
20191 . 7 
20437.5 
20636.5 
20797.4 
21017.9 
21208.9 

21368 
21516.4 
21735.8 
22007.4 

22278 
22399.2 
22517 . 5 
22733. 2 

1050.4 19284. 3 
1018.4 19463. 3 
1022.1 19733.3 
1026. 5 19834. 6 

1023 19997.6 
1023 20111.8 

1024.2 20273.6 
1019.6 20442.7 
1025. 3 20692.9 
1031.2 20811.3 
1019. 4 21027 
1018. 7 21245 
1043.7 21407. 5 
1042.2 21531.8 
1042. 3 21795.8 
1043. 5 22067.8 
1043.1 22282. 5 
1062.6 22410.6 
1047 . 5 22554.5 
1052.6 22752.7 

1050.7 19305 1051 19357.1 1049.61937 5 .161037.787 
1018. 3 19612. 3 1018.1 19621 . 3 1018.1 19634. 8 1021. 9 
1021.4 19790. 5 1022.1 19802. 9 1021. 9 19818. 6 1026. 5 
1028.4 19890 . 9 1029 19964.7 1027.7 19973.5 1027.6 
1019.2 20010.7 1019.2 20032.2 1022 . 5 20039.2 1024 . 8 
1024.6 20144 . 4 1023.1 20153.9 1025 .4 20168 . 7 1024.3 
1021. 2 20346.9 1017 . 4 20363. 5 1017 . 6 20425. 8 1018. 5 
1017. 4 20510.8 1017 . 5 20526.1 1018 20581. 3 1024. 2 
1026. 1 20742.9 1025 . 6 20769.6 1031 . 4 20776.7 1032. 1 
1023.1 20868.1 1020 . 3 20886.8 1019.8 21012. 2 1019. 3 
1020.7 21039.6 1017 . 6 21095.8 1017.7 21149.8 1018 
1019.621291.171037.78621291.23 1037.81 21303.9 1042. 8 
1045.3 21418.5 1048.3 21429 . 5 1045.3 21450.9 1041.3 
1042 . 1 21606.4 1042.3 21664 . 8 1042.2 21728.4 1042 .1 
1042.1 21853 1041.4 21904.7 1040.9 21945.9 1041.5 
1044 . 3 22085 . 5 1044.9 22124.1 1042.5 22213 . 9 1042.6 

1043 22318.4 1050.8 22330 . 1 1051.8 22376 1061.9 
1059 . 4 22 438.3 1043.7 224 76 1043.3 22498.2 1043 . 9 
1047.8 22615.4 1044.3 22685 . 5 1043 .5 22715. 7 1043 . 9 
1056.6 22761.2 1057.6 22 797 . 5 1059 

Manning's n values num= 
Sta n va l Sta n val Sta n Val Sta n Val 

********************* ****** ** *********************************** 
19224.5 .032 19357. .037 20776.7 .025 21303.9 

Bank Sta : Left Right Lengths: Left Channe l 
19375.1621291.17 480 487.62 

Ineffective Fl ow num= 1 
Sta L Sta R El ev Permanent 

21303.9 22797.5 1058 F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
480 

.025 

Coeff Contr . 
. 1 

Expan. 
. 3 

************* ** ****************************** ***************************************.******** *·:. 
E. G. El ev (ft ) 1034. 65 * El ement Left OB cha nne l * Ri ght OB 
vel Head (ft ) 0 . 82 wt. n-val. 0 . 032 
w.s. Elev (ft) * 1033.83 *Reach Len. (ft) 480.00 487.62 480.00 
crit w.s. (ft) * 1027.55 * Fl ow Area (sq ft ) *22870.90 
E.G. slope ( ft / ft) *0. 000899 * Area (sq ft) *22870. 90 
Q Total (cfs ) *166000.00 * Flow (cfs ) *166000.00 

~~~ ~~~~~ ~ms) * 189~: ~~ : :~~ . w~~fh ~ms) * 189~ : ~~ 
Max ch l Dpth (ft) 16.43 * Hydr. Depth (ft) 12 . 04 

* conv. Total (cfs) *5535841.0 * Conv . (cfs) *5535841.0 
* Length Wtd . (ft) 487.62 Wetted Per. (ft) * 1915.61 

Min ch El (ft) 1017 . 40 s hear (lb/ sq ft) 0.67 
* Alpha 1.00 Stream Power (lb/ ft s ) 4.86 
* Frctn Loss (ft) •* 0.41 * Cum volume (acre-ft) 6962 .32 *28035.78 2874.92 

c & E Loss (ft) 0. 04 c um SA (acres) 1902 .68 * 2769. 77 893.68 
*********** ******* ******************* ******************* *************************************** 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
******************* **************************************** ************************************ 

E.G. El ev (ft) 1034.67 Element Left OB channel Right OB 
vel Head (ft) 0.82 wt . n- val . 0.032 
w.s . Elev (ft) * 1033.85 * Reach Le n . (ft) 480.00 487.62 480.00 
Cri t w. s . (ft) * 1027.55 * Flow Area ( sq ft ) *22909.63 
E. G. s l ope (ft/ ft) *0.000894 * Area (sq ft) *22909 . 63 
Q Total (cfs) *166000 . 00 * Flow (cfs) *166000.00 
Top width (ft) * 1900.00 * Top width (ft) * 1900 . 00 
vel Total (ft /s ) 7. 25 * Avg. vel. (ft/ s) 7.25 

* Max c hl Dpth (ft) 16.45 * Hydr. Depth (ft) 12 .06 
* conv. Total (cfs) *5551006 . 0 * Conv. (cfs) *55 51006.0 

Length Wtd. (ft) 487.62 * wetted Per. (ft) * 1915 . 71 
Minch El (ft) 1017.40 shear (lb/ sq ft) 0.67 
Alpha 1.00 Stream Power ( l b/ ft s ) 4 . 84 
Frctn Loss (ft) 0.40 cum volume (ac re-ft) 1203.17 *28960.49 1257.05 
C & E LOSS (ft) 0.04 Cum SA (acres) 201.93 * 2773. 58 155.06 

********* ************** ********************** **** ********************************************** 

Note: Mu l tiple critical depths were found at t hi s l ocation. The critica l depth with the lowest, valid , 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
De s cripti on : 210.26 

RS: 210. 26 

Left and Right Channe l Bank Stations Interpol a ted 
Station El evation Data num= 75 

Sta El ev Sta El ev St a El ev Sta El ev Sta El ev 
********* ****';);:******************************* *********************************** 

18518 1039.8 18554 . 5 1039. 8 1865 7 . 8 1042 18741.9 1041.6 18818 1041. 2 
18898.6 1041.1 18982 . 3 1040. 1 19077 . 8 1039.4 19162 1039 . 9 19268.1 1040. 3 
19363.8 1039. 3 19372 . 2 1040.419377.071037.672 19408 . 8 1019 . 9 19682 .2 1018 . 6 
19755.3 1018.2 19759 . 5 1026 19769 1023.5 19813.4 1021. 7 19816 1022.7 
19816.8 1022 19849 . 2 1020. 9 19871 . 6 1022. 5 19881. 3 1022 . 3 19909.8 1024 . 5 
19932. 2 1024.7 19991.1 1027.6 20032 . 1 1025.3 20063.9 1021 . 9 20070 . 8 1022 
20075.8 1024 20075.9 1020. 9 20082.4 1025 20120 . 1 1032.8 2014 2 . 9 102 7 . 4 
20152.1 1027.4 20162 10 21.5 20166.1 1020 20257 . 3 1025.2 20290. 7 1026. 3 
20327.7 1020. 7 20449 1018.6 20490.7 1017. 8 20521. 6 1018 .3 20541. 8 1020 . 7 
20564.4 1016. 9 20641. 9 1017.2 20694.8 1022. 3 20718 . 8 1018.4 20789 . 5 1018. 3 
20862.3 1019.1 20960 1018 . 2 20989.1 1018.9 21058 . 3 1018.1 21141 1018 
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Pre-Project 
21241.8 1017.5 21265 . 8 
21367.6 1040.4 21378 . 7 
21453. 3 1036. 5 21462. 7 
22740 . 7 1043.8 22748.5 

1018 . 4 21280.3 
1044 21393. 2 

1039.8 21481. 6 
1041 22815. 8 

1023 . 521331.821037.672 21342 .1 1040 . 5 
1047 21408.2 1043.8 21433.3 1036 . 1 
1041 22697.5 1041 22726 . 9 1046 . 8 
1041 22841.3 1048 22891 1057 . 7 

Manning' s n values num= 5 
Sta n val sta n val Sta n val Sta n val Sta n val 

************************************1:***************** ************************** 
18518 . 037 19372. 

Ba nk Sta: Left Right 
19377 . 0721331.8 2 

Ineffective Flow num= 
Sta L Sta R Elev 
18518 19162 1050 

21393.2 22891 1050 

. 03 2 20694. 8 . 037 21342.1 

Lengths : Left Channel 
505 512.65 

Permanent 
F 
F 

Right 
520 

CROSS SECTION OUTPUT Profile #PF#1 

. 037 21393 . 2 

Coeff Contr. 
.1 

.025 

Ex pan. 
.3 

• E. G. El ev (ft) 1034 . 20 • Element Left DB • Channe 1 • Right DB • 
• vel Head ( ft) 0 .70 • Wt . n- val . 0 . 034 
• w.s. Elev ( ft ) • 1033. 51 • Reach Len. ( ft) 505.00 512 . 65 520.00 
• Crit w. s . ( ft) • 1026 . 47 • Fl ow Area (sq ft) *24798.02 
• E.G. slope (ft/ ft ) *0 . 00077 5 • Area ( sq f t ) *24 798.02 

Q Total ( cfs) *166000.00 * Flow (cfs) *166000.00 . ~~~ ~~m ~ms) • 193~:~~ : :~~ - w0~ih ~ms) • 193U~ 
* Max Chl Dpth (ft) 16 . 61 * Hydr. Depth (ft) 12.83 
• Conv. Total (cfs) *5961462.0 * Conv. (cfs) *5961462.0 
• Length wtd. (ft) 512.65 * wetted Per. (ft) • 1953.48 
• Min c h El (ft) * 1016.90 • s hear (lb/ sq ft) 0.61 
* Alpha 1 . 00 *St ream Power ( lb/ ft s) * 4.11 * 
• Frctn Los s (ft ) 0.49 • Cum volume (acre-ft) • 6962.32 *27768.97 2874.92 

c & E Loss (ft) 0 . 02 • cum SA (acres) * 1902.68 • 2748.32 893.68 
******************* ** ************************************************************ ************** 

Note: Multiple critical depths were found at this location. The critical depth with the lowe s t, valid, 
water surface wa s used . 

CROSS SECTION OUTPUT Profile #PF#2 

• E.G . El ev (ft) 1034. 22 * El ement Left DB • Channe 1 * Right DB • 
* vel Head (ft) 0 . 69 * Wt. n- val. 0.034 

w.s. Elev (ft) • 1033.53 * Reach Len. (ft) 505 . 00 512 . 65 520.00 
• Crit w.s. (ft) • 1026.47 * Flow Ar ea (sq ft) *24841 . 19 
• E.G. slope (ft/ ft) *0.000771 • Area ( s q ft) *24841.19 
• Q Total (cfs) *166000 . 00 • Flow (cfs) *166000 . 00 
• Top width (ft) • 1932.30 • Top width (ft ) • 1932 . 30 

ve l Total (ft/s) 6.68 • AVg . vel. (ft/s) 6 . 68 
• Max chl Dpth (ft) 16 . 63 • Hydr. Depth (ft) 12.86 
• conv. Total (cfs) *5978500.0 • conv . (cfs) *5978500.0 
• Length Wtd. ( ft) 512. 65 • Wetted Per. (ft) • 1953. 61 
• Min ch El (ft) • 1016.90 • s hear ( lb/ sq ft) * 0.61 
• Alpha 1.00 • Stream Power ( lb/ ft s) 4.09 
• Frctn Loss (ft) 0 . 49 cum volume (acre-ft) • 1203.17 *28693.23 1257.05 
* C & E LOSS (ft) 0 . 02 * Cum SA (acres) 201.93 * 2752 . 14 155.06 
* * * * * * * * * *** * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * 
Note: Multiple critical depths were found at this l ocation. The critical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 210.17 

Description: 210.17 - FEMA section x 

Right Channel Bank Station 
Interpol a ted 

Station Elevation Data num= 81 
sta El ev Sta Elev Sta Elev Sta Elev Sta Elev 

***** **** ******************************************************** ******** ******* 
18525.7 1038 18530.7 1038 18532.2 1038.8 18540.9 1039 18542 . 7 
18559.1 1038.3 18583.6 1039 . 8 18667 . 3 1040 18672. 2 1040 18771.1 
18843 .2 1039. 2 18918. 6 1039 . 2 18975.6 1038 . 6 19067.9 1036 . 2 19141.4 
19159 . 7 1029.9 19162.1 1028 . 2 19206. 3 1023 . 5 19232.4 1025 . 6 19237.8 
19267 . 8 1029.3 19288.9 1028 . 6 19327 . 1 1031 19354.6 1031 . 5 19359.6 
19498.4 1019 . 3 19752. 3 1018 . 6 19761.8 1021.9 19768.4 1019. 7 19807.9 
19826.4 102 3 . 3 19861. 6 1026.2 19939. 7 1026.1 20019.7 1026.2 20040.5 

20047 1026 . 8 20077 1025.5 20173.1 1021. 8 20204. 7 1022.1 20221.8 
20260.5 1027.9 20289. 3 1020.1 20308 . 5 1019.1 20310 1020 20324 . 5 
20336 . 8 1017.9 20348.1 1016.4 20392.6 1014. 7 20407.8 1014. 9 20421.1 
20505 . 4 1021.6 20584. 7 1020 20677. 5 1020.6 20713 1019. 7 20811.2 
20931.9 102 3. 3 20991. 7 102 5 21079. 4 1022 . 7 21093.5 1022. 3 21106. 3 
21181.2 1023. 5 21223 1023 21231 1018. 7 21249. 3 1020.1 21260 . 4 
21302.8 1025.121334.72 1037.43 21339.3 1039. 2 21359.2 1038.4 21371.3 
21385.9 1046.9 21435.8 1035 . 7 21473.1 1040 22.703.8 1040.5 22737.6 
22750.2 1044 . 1 22757.2 1040.5 22826.4 1040. 5 22854 1049.8 22873.2 
22897.3 1057 

Manning's n values num= 4 
Sta n val Sta n val St a n val Sta n val 

**************************************************** ************ 
18525. 7 .037 19354.6 

Ba nk Sta : Left Right 
19354.621334.72 

Ineffective Flow num= 
Sta L Sta R Elev 

18525 . 7 19354.6 1050 
21385 . 9 22897. 3 1050 

. 032 20991. 7 .037 21339.3 

Lengths : Le ft Channel 
505 497 . 78 

Pe rmanent 
F 
F 

Right 
495 

. 025 

Coe ff contr . 
. 1 
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1038 . 3 
1039.9 
1035.5 
1026.9 
1019.6 
1021.1 

1026 
1027.9 
1021.7 
1019 . 4 
1021.5 
1024.9 
1023.1 

1044 
1046 . 8 
1052.2 

Ex pan . 
. 3 



CROSS SECTION OUTPUT Profile #PF#1 
Pre-Project 

~~******************************** * ************************************************************ 
E.G. El ev (ft) 1033. 69 * Element Left OB Channel Right OB * 

• vel Head (ft) 0.94 Wt. n-val. 0.033 
w.s. Elev (ft) * 1032 . 74 * Reach Le n . (ft) 505.00 497.78 495.00 

• Crit W.S. (ft) * 1027.95 * Flow Area (sq ft) *21294.67 
• E.G. s lope (ft/ft) *0 . 001224 • Area (sq ft) 948.46 *21294 . 67 

Q Total (cfs) *166000.00 * Flow (cfs) *166000.00 
Top width Cft) * 2172.18 * Top width (ft) 204 . 19 * 1967.99 
ve l Total (ft/s) 7.80 * AVg . vel. (ft/s) 7.80 

* Max Chl Dpth (ft) 18 .04 * Hydr . Depth (ft) 10.82 
* Conv. Total (cfs) *4745589 . 0 • conv. (cfs) *4745589.0 

Length Wtd . (ft) 497.85 *Wetted Per. (ft) * 1984.48 
Min ch El (ft) 1014.70 * s hear (lb/sq ft) 0 . 82 

• Alpha 1.00 *stream Power (lb/ft s) * 6.39 
Frctn Loss (ft) 0 . 40 * cum vol ume (acre-ft) • 6956.83 *27497. 74 • 2874.92 

* C & E LOSS (ft) 0 . 12 * Cum SA (acres) 1901. 50 * 2725. 37 893.68 
************************ ******************************** ************11:************************** 
warning: The conveyance ratio (upstream conveyance divided by downst ream conveyance) is less than 

0.7 or greater than 1.4. This may indicate the need for additiona l cross sections . 
Note: Mult:i p l e c r i tical depths were found at this location . The cri tical depth with the l owest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
********************** ******** *********************************************************<1::******* 

E.G. Elev (ft) 1033.71 * Element Left OB * Channe l * Right OB 
• ve l Head (ft) 0.94 * Wt . n-val. 0.033 
* w.s. Elev (ft) • 1032.77 • Reach Len. (ft) 505.00 497.78 495.00 
• crit w.s. (ft) • 1027.95 * Flow Area (sq ft ) *21350.17 
*E.G. s l ope ( ft/ft) *0 . 001214 * Area (sq ft) *21350 . 17 

Q Total (cfs) *166000 . 00 • Flow (cfs) *166000.00 
* Top width (ft) * 1968.06 * Top width (ft) * 1968 . 06 

vel Total (ft/s) 7 . 78 * Avg. vel . (ft/s) 7.78 
Max chl Dpth (ft) 18.07 * Hydr. Depth (ft) 10.85 

* Conv. Total (cfs) *4763808.0 * Conv . (cfs) *4763808.0 
• Length Wtd. ( ft) 49 7. 82 • Wetted Per. ( ft) • 1985.83 
* MinCh El (ft) 1014 .70 • Shear (lb/sq ft) 0.82 
*Alpha 1.00 Stream Power (lb/ft s) 6 . 34 

Frctn Loss (ft) 0.41 Cum volume (acre-ft) 1203. 17 *28421.42 1257.05 
c & E Loss (ft) 0.12 cum SA (acres) 201.93 • 2729 . 18 155.06 

*********************************************************************************************** 
warn i ng: 

Note: 

The conveyance ratio ( upst re am conveyance di vided by downst ream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Mu l tipl e critical depths were found at this location. The critical de pth with the lowe s t , 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 210 . 07 

Left Channe l Bank Station 
Stat ion Elevation Data 

Sta Elev Sta 

RS: 210. 07 

Inte rpolated 
num= 63 

Elev Sta Elev sta Elev Sta Elev 
**************************************************** **************************** 
18501. 7 1038.7 18526.7 1039 18555.4 1039.2 
18699.1 1037 18823.3 1036 18871.6 1015 
19235.4 1009 19348.4 100919707. 92 1015 . 47 
20015.9 1021.6 20017 . 6 1021.9 20043. 4 1020.3 
202 41.7 1019.6 20301.9 1019 . 6 20319.7 1020.4 
20523.6 1020 20576 1020 . 4 20689.9 1019.9 
20842.9 1018.9 20851.6 1018. 9 20907.6 1018 . 8 
20951.8 1031.4 21011. 2 1029.6 21065 . 6 1030 . 2 
21164.8 1026.1 21186.9 1026.4 21207.2 1024 . 8 
21237.2 1024.7 21246.8 1023.1 21286.7 1032. 7 
21383. 5 1047.6 21397.9 1044.6 21428.3 1035.2 

21470 1040.9 22716 . 5 1040.5 22744.1 1046.7 
22836 . 3 1040. 5 22861.9 1049 . 1 22885 . 1 1052.1 

Manning's n values num= 
Sta n val Sta n val Sta n val 

************************************************ 
18501. 7 .032 19235 . 4 

Bank Sta : Left Right 
19235.4 20945.5 

Ineffective Flow num= 
Sta L Sta R Elev 

18501. 7 19210 1048 
21383.5 22885.1 1048 

. 037 20945. 5 . 025 

Le ngths: Left Channel 
511 494.01 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

18568.3 
18929.9 
20002.2 
20109.3 
20385.2 
20746.4 
20909.5 
21073.1 
21212.4 
21315.8 
21444.5 
22757.9 

Right 
499 

1039 18666.5 
1011 19033 . 6 

1019. 3 20010 . 8 
1021. 6 20149.1 
1020 .2 20395 
1020.1 20785 . 8 
1018.7 20945. 5 
1030.3 21098.1 
1026.6 21220.7 
1034. 4 21346. 3 
1036. 3 21455. 5 
1043.7 22766. 1 

Coeff cant r . 
.1 

1038 
1009 

1019 . 3 
1018.8 
1020. 3 

1020 
1031.5 
1026. 3 
1028 . 3 
1039.3 
1040.2 
1040. 5 

Ex pan. 
. 3 

****************** **************** ********************** *** *** ********************************* 
E. G. Elev (ft) 1033.17 Element Left OB * Channel Right OB * 

* ve l Head (ft) 0. 55 Wt. n-val . 0 . 032 0.037 0.025 
w. s . El ev (ft) * 1032.62 . Reac h Len . (ft) 511.00 494.01 499.00 
Crit w.s. (ft) * 1024.08 * Flow Area (sq ft) 599.93 *26236. 77 * 1570.05 
E. G. s lope (ft/ft) *0.000565 * Area (sq ft) * 8612 . 60 *26236. 77 1570.05 
Q Total (cfs) *166000.00 * FlOW (cfs) * 5450.30 *154440 .00 * 6109.67 

~~~ ~~~~~ (ft) * 2455.28 • Top width (ft) 404 . 32 * 1710.10 340.86 
(ft/s) 5 . 84 • Avg. vel. (ft/s) 9 . 08 5 . 89 3. 89 

Max ch l Dpth ( ft) 23.62 • Hyd r. Depth (ft) 23 . 62 15.34 4.61 
* Conv . Total (cfs) *6984499 .0 * Conv . (cfs) *229323 .1 *6498109 . 0 *2 57066.2 

Le ngth Wtd. ( ft ) 494.92 Wetted Per. (ft) 25 . 40 * 1713.11 343 . 40 
Min Ch El (ft) 1009.00 Shear ( lb/sq ft) 0 . 83 0. 54 0 . 16 
Al pha 1.04 Stream Powe r (l b/ ft s) 7.57 3.18 0.63 
Frctn LOSS (ft) 0.18 Cum volume (acre-ft) • 6901.40 *2722 6 . 16 2866 . 00 
C & E LOSS (ft) 0.04 cum SA (ac res) * 1897.97 • 2704.35 891.74 

*********************************** ********************************************************** 
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Pre-Projen 
warning: 

Note: 

The conveyance ratlO (upstream conveyance dlVided by down stream conveyance) i s less than 
0. 7 or greater than 1.4. This may 1ndicate the need for additional cross sections . 
Mulnple critical depths were found at this location. The critical depth with the lowe s t, 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
* ~* * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
• E. G. El ev (ft) 1033 .19 • Element Left OB • channe l • Right OB • 
• vel Head (ft) 0.55 • Wt. n-val. 0 . 032 0.037 0 .025 
• w.s. Elev (ft) • 1032.64 • Reach Len. (ft) 511.00 494 . 01 499 .00 
• Cri t w.s. (ft) * 1023.80 • Flow Area (sq ft) 600.36 *26266.21 * 1222.50 

E. G. slope (ft/ft) *0. 000587 • Area (sq ft) 600. 36 *26266. 21 * 1222 . 50 
• Q Total (cfs) *166000.00 * Flow (cfs) * 3588 .82 *157770.80 * 4640.40 

• ~~~ ~~~~~ ~~i~s) • 201~:g~ : :~g_w~~ih ~~i~s) 2~:~~ • 171~ : 5~ 27§:~g 
• Max chl Dpth (ft) 23 . 64 • Hydr. Depth (ft) 23.64 15. 36 4. 37 
* Conv . Total (cfs) *6849836.0 • Conv. (cfs) *148089.1 *6510265.0 *191481.7 
* Length Wtd. (ft) 494. 76 • wetted Per. (ft) 49.04 • 1713.11 285.77 
• Min ch El (ft) • 1009.00 • shear (lb/sq ft) 0.45 0. 56 0 . 16 
• Alpha 1.02 • Stream Power (lb/ ft s) • 2.68 3.38 0.60 
• Frctn Loss (ft) 0.19 • Cum volume (acre-ft) • 1199 . 69 *28149 . 35 • 1250 . 10 
* C & E LOSS (ft) 0.04 * Cum SA (acres) 201.79 * 2708.17 153 .47 
* * ** * ** * * * * * * * * * * * * * * * * * * ** ** '#' * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
warning: 

Note: 

The conveyance ratio ( upstream conveyance divided by down st. ream conveyance) is less than 
0 . 7 or greater than 1.4. This may indicate the need for additional cross sections. 
Multiple critical depths were found at this location. The critical depth with the lowest, 
water surface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 209. 98 

RS: 209.98 

Station Elevation Data num= 98 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

* * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
18668. 5 1036. 618697.08 1036. 418734. 38 1036. 7718827. 89 1037.1718891.14 1036 . 77 

18984 . 54 1033.9819015.54 103519019.11 1036.0719039.74 1037.8819063.96 1036.69 
19080 . 08 1034.7119102.37 1034.8 19117.4 1036. 2919128 . 81 1038.3719161 . 01 1038.7 
19178. 98 1037.1419223. 54 1037.1519252.87 1037.2419262 .16 1038 . 1619316 . 53 1037.12 
19320. OS 1035 . 9519346.13 1017.919404.18 999. 3319419.58 1000 . 0419454.66 1000.8 
19509. 56 1001.6919648. 56 1006.2919693.86 1007 . 9819730.85 1009.0719783.08 1010 . 1 
19870. 73 1011. 219935. 51 1009 . 78 19954 1007. 5419988 . 72 1014. 2820002. 24 1019. 63 
20016.49 1022.820034.93 1023 . 4720061. 33 1023. 5220103 . 67 1021. 5120115.62 1017.75 
20160.94 1015 . 420177 . 85 1012 . 4120193 .89 1011.1520245 . 68 1011.4220291.47 1013.6 
20306.68 101720338 . 83 101820381.79 1019 . 5320395 . 72 1020.8720434.04 1022.84 
20504.16 1024.1620538 . 37 1026 . 0220546.29 1027.5920556.23 1033.0920611.04 1034 
20650. 54 1033. 8220666 . 54 1023 . 78 20679. 7 1019.86 20720. 9 1017.8420734.97 1017. 5 
20785 . 73 1017.7120811.04 1018.9120884. 31 1020 .0320910.52 1019 . 3820949.25 1017.17 
21078.22 1017. 521129.65 1017.821152.66 1017 . 8221174.06 1019.2421200 . 18 1019.51 
21229.85 1019.9121245.64 1019.4921252 . 12 1018.421270.29 1017.9921289 . 12 1018.16 
21307 . 13 1020. 2121315. 98 1023. 3321341. 38 1040. 8121348 . 39 1043. 3821377. 38 1043 . 15 

21386. 5 1042.4621406. 32 103621416 . 82 1035. 2821428 . 25 1036. 3321450.49 1039. 82 
21469. 3 1035. 78 21483.2 1034 . 6521522. 63 1034. 221567. 64 1035 . 521599. 88 1035. 51 

21661.06 1034 . 7621726.66 1034 . 4221811 . 43 1034. 72 21853.4 1035.6921940. 91 1035. 84 
21952 . 68 1035. 421966 . 07 1033. 85 21992.8 1034.48 

Manning's n values num= 4 
Sta n val Sta n val Sta n val Sta n val 

11:*11:*11:***1:********** ** **************11:************11: **** **11: ******** 
18668.5 . 03719316.5 3 . 03220611.04 . 03521348 . 39 

sank sta: Left Right Lengths : Left channel 
19316. 5320556. 23 519 492. 54 

Ineffective Flow num= 1 
Sta L Sta R El ev Permanent 

21348. 39 21992. 8 1050 F 

CROSS SECTION OUTPUT Profile #PF#l 

Right 
497 

.037 

coeff Contr. 
.1 

Ex pan. 
. 3 

*******************11:*11:11:**11:11:******************************************11:********<~:**************** 
• E.G. Elev (ft) • 1032.95 • Element Left os Channel • Right OS 
• vel Head ( ft) 0.40 • Wt. n-val . 0.032 0.035 
• w. s. Elev (ft) * 1032 . 54 • Reach Len. (ft) 519.00 492.54 497.00 
• Crit w.s. (ft) • 1020.16 • Flow Area (sq ft) *24272 . 60 9253.94 
• E. G. Slope (ft/ft) *0.000255 * Area (sq ft) *24272.60 9253.94 
• Q Total (cfs) *166000 . 00 • Flow (cfs) *130398 . 10 *3 5601.88 . ~~~ ~~m ~~i)s) • 190U~ : :~g _ w~~ih ~ms) • 123~:n 67~:~~ 
• Max chl Dpth (ft) 33.21 • Hydr. Depth (ft) 19.73 13 . 67 
• conv. Total (cfs) *10403710 . 0 • conv. (cfs) • 8172433 . 0 •2231274.0 
• Length wtd. (ft) 493.45 Wetted Per. (ft) • 1243.17 683 . 72 
• Minch El ( ft) 999 . 33 • shear (lb/sq ft) 0.31 0 . 22 
* Alpha 1.05 • St ream Power (lb/ft s) * 1.67 0.83 
• Frctn Loss (ft) 0.13 • cum volume (acre-ft) 6850 . 89 *26939 . 75 • 2804.01 
* C & E LOSS (ft) 0. 01 • Cum SA (acres) 1895 . 60 * 2687.68 885.91 
11:11:***********************************11:****11:********11:*11:****11:*11:********************************** 

valid , 

valid , 

warning: Divided flow computed for this cross-section. 
Note: Multiple critical depth s were found at this locati on. The critical depth with the lowest, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
***11:***11:***-A-*** ** 11:***************************11:*******11:*******11:*11:***************************11:*11:11: 
* E.G. El ev (ft) 1032.96 * Element: Left OB Channe l * Right OB t:: 

vel Head (ft) 0. 42 * Wt. n-val. 0. 032 0.035 
1: w.s . El ev (ft) • 1032.54 * Reach Len. ( ft) 519 . 00 492. 54 497.00 

crit w.s. (ft) • 1019.84 • Flow Area (sq ft ) *24265.83 * 8375.77 
E.G. Slope (ft/ ft) • o. ooo266 • Area (sq ft) *24265 . 83 • 837 5.77 
Q Total (cfs) *166000 . 00 • Flow (cfs) *133159. 60 *32840 . 39 

• To) width (ft) 1833.73 • Top wi d1:h (ft) • 1230.25 603.48 
ve Tota 1 (ft/ s) 5.09 * AVg. Vel . (ft / S) 5 . 49 3. 92 

* Max Ch l Dpth ( ft) 33.21 • Hydr. Depth (ft) 19 . 72 13.88 
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Pre-Project 
conv . Total (cfs) *10183330.0 * conv. (cf s) *8168728.0 *2014606.0 
Length wtd. (ft) 493.41 Wetted Per. (ft) * 1243.15 621.11 
MinCh El (ft) 999 . 33 • s hear (lb/sq ft) * 0.32 0 . 22 
Alpha 1. 05 Stream Power ( lb/ f t s) 1.78 0.88 
Frctn Loss (ft) 0.14 cum volume (ac re -ft) 1196. 17 *27862.81 1195.13 
C & E LOSS (ft) 0. 01 * Cum SA (acres) 201. 64 * 2691.49 148.42 

~~~~~~***************************************************************************************** 

wa rning: Divided flow com puted for this cross-section . 
Note: Multiple cri ti cal depths were found a t thi s location. The critical depth with t he lowest, valid , 

wa~er s urface was used. 

CROSS SECTI ON 

RIVER : 1 
REACH: 1 

INPUT 
Description: 209 . 88 

RS: 209 . 88 

Stati on Eleva~ion Da~a num= 
Sta Elev St a El ev 

86 
sta Elev sta Elev Sta El ev 

18681.6 1038.618731.14 1039.218763.46 1039 . 3418856.45 1038.79 18905.9 1038.3 
18972 . 22 1038.2419086.42 1038. 3619133. 19 1038.6419247. 38 1040 .419312.42 1039.2 
19370 . 23 1038.8619431.06 1038.94 19464.1 1038.519478.74 1036.9519516 .39 1036.33 
19524 . 73 1029 .9319566. 56 1008.1219598.63 999. 5119640 . 57 997.7919691.39 997.69 
19769 . 93 999. 1719800.24 1000. 6319830.26 1001 .6519848.56 1003.4919859.91 1005.96 
19910 . 09 1007. 3819960 . 95 1006 . 4419998. 92 1008. 33 20019.7 1012 . 7920028.16 1015. 5 
20036.86 1016 .6420060.08 1015 . 9420081.03 1011.7120128.18 1008.5820166.29 1012. 01 
20170 . 17 1013.9920191.29 1014 . 7620234.45 1014 .920257.49 1014.2520347 . 95 1015.5 
20367.77 1016.1920385.95 1016. 3620409.64 1018.120423.54 1022.3220456 . 01 1034 . 43 
20483.89 1034.6720565.05 103320635.49 1032.8420681. 89 1031.6520696 . 22 1030.98 
20726. 21 1029 . 242075 5 .18 1027 . 1320770. 71 102 3. 620820. 79 1021 . 320895 . 81 1016. 98 
20909. 35 1016. 3220995.87 1013 . 3921052. 42 1013.4521060.47 1014 . 0221069. 18 1016 .28 
21082.94 1016.8821108.18 1017.3421171. 62 101821195.56 1018 . 0421256.03 1018 
21284. 76 1017 . 3721304 . 47 102021317 . 07 1026 . 0321331. 64 1035 . 821333. 55 1039. 79 
21343. 21 104 3. 6321377 . 98 1042. 6221388. 21 1041. 8121404. 25 1035 . 52142 5. 05 1035. 73 
21434 . 81 1040.0221446.16 1041.121487.63 1038 . 1921660 .18 1036.9721711 .89 1036.75 
21854. 56 1036. 721882. 84 1033. 221940. 17 1033 .1622030. 34 1033. 8822065.08 1034.17 

22079.6 1033.84 

Manning's n va lues num= 4 
sta n va l Sta n va l Sta n val Sta n val 

* * * *** **** ** * **** ** ** *** * * ** * * ** * * * * * * **************** ******* * ** 
18681.6 .03719516.39 . 03220409.64 . 035 21343 . 21 

Bank Sta : Left Right Le ngths : Left Channe l 
19516 . 3920456. 01 504 500.82 

rneffect.i ve Flow num= 1 
St.a L St.a R El ev Permanent. 

21343 . 21 22079 . 6 1050 F 

Right 
498 

.025 

coeff Contr. 
. 1 

Ex pan. 
. 3 

CROSS SECTION OUTPUT Profile #PF#1 
*****~***************************************************************************************** 

E.G. El ev ( ft ) 1032. 80 Element Left OB Chan ne l Right OB * 
*vel Head (ft ) 0.53 Wt. n- val. 0.032 0 . 035 
* w.s. El ev (ft) * 1032.27 * Reach Le n . (ft) 504.00 500.82 498.00 

Crit w.s. (ft) * 1018.95 * Flow Area (sq f t) *21426.06 8430. 18 
E.G . Slope (ft /ft) *0.000282 * Area (sq ft) *21426.06 * 8430. 18 
Q Tota l (cf s) *166000.00 * Flow (cfs) *133597.80 *32402.26 
Top width (ft) • 1 597.15 *Top width (ft) 928.53 668.62 
vel Total ( ft /s) 5.56 * AVg . vel. ( ft /s) 6.24 3 .84 
Max c hl Dpth (ft ) 34.58 • Hydr. Depth (ft) 23.08 12.61 
conv . Tota l (cfs) *9887774. 0 * Conv. (cfs) *795 7737. 0 *19 30038. 0 
Le ngth Wtd. ( ft ) 500.06 Wetted Per. (ft) 941.01 673.18 
Minch El (ft) 997.69 shea r ( lb/sq ft) 0.40 0.22 
Alpha 1.11 Stream Power (lb/ ft s) 2.50 0.85 
Frctn Loss (ft ) 0.14 Cum volume (acre-ft) 6850 . 89 *26681.39 2703.12 
C & E LOSS (ft) 0.03 * Cum SA (acres) 1895 . 60 * 2675.47 878.24 

**********~************************************************************************************ 

wa rning: Di vi ded flow comput.ed for t.his c ross-sect.i on. 
Not.e: Manning's n values were compos it.ed t.o a s ingl e value in t.he main channel. 
Note: Multiple c riti cal depths we re found at thi s l ocation . The criti cal depth with the l owest, valid , 

wat.er s urface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
*********************************************************************************************** 

E.G. El ev ( ft) 1032. 81 Element Left DB Cha nne l Rig ht OB 
ve l Head ( f t) 0.54 wt . n-val . 0.032 0.035 
w.s. Elev (ft) * 1032.28 * Reach Len. (ft) 504.00 500.82 498.00 
crit w.s. (ft ) * 1018.95 * Fl ow Area (sq ft ) *21433.09 8231.30 
E. G. s lope (ft /ft) *0.000284 • Area (sq ft ) *21433.09 8231.30 
Q Tota l (cfs) *166000. 00 * Flow ( cfs) *134209. 20 *31790. 80 
Top width (ft) * 1570.95 * Top width (ft) 928.56 642.39 
ve l Total ( ft /s) 5.60 * AVg . vel. (ft/s) 6.26 3.86 
Max c hl Dpth ( ft ) 34.59 • Hydr. Depth ( ft ) 23.08 12 . 81 
Conv. Total (cfs) *9847829 .0 * Conv . (cfs) *7961863 .0 *188 5966 . 0 
Le ngth Wtd . ( ft) 500.07 * Wetted Per. ( ft) 941. 05 656. 54 
Minch El (ft) 997.69 shea r ( lb/sq ft) 0.40 0.22 
Alpha 1.10 St ream Power ( lb/ ft s) 2.53 0.86 
Frctn Loss (ft) 0.14 Cum volume (ac re - ft ) 1196.17 *27604.45 1100 .39 

* C & E LOSS (ft) 0.03 Cum SA (acres) 201.64 * 2679.29 141.31 
**************************************'"******************************************************** 

warning : Divided flow comput.ed for t hi s c ross-sect.i on. 
Not.e: Manning's n val ues were compos i t.ed t.o a s ingl e val ue in t.he main channel . 
Note: Multiple criti ca l d epths we re found at thi s l ocati on. The critical depth with t he lowest, valid, 

wat.er s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 209.79 
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Pre-Project: 

INPUT 
Description: 209.79 
St:ation El evat:ion Data num= 88 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

18478 1039.118547. 32 103918680 . 54 1038. 718735. 84 1038 . 4718778. 47 1038. 2 
18867.63 1037.5818904.62 1036.9318958.14 1036.2518987.49 1036 . 1919073.08 1036. 32 
19236.66 1036 . 9419329.91 1037. 219382 . 24 1037.7819444.07 1038.1919498. 52 1036 . 22 
19513.54 1031.431955 3 . 99 1022.119571.5 1020.3419590.34 1017.2619645.32 1016.75 
19753.15 1014. 3619823 . 32 1013. 32 19865. 9 1012. 5120020. 52 1008. 820043 . 28 1006. 98 
20061. 01 1005 .1920070 . 25 1004. 720120. 93 1003. 6520155. 77 1002. 9320174 . 93 1004. 69 
20213.95 1006 . 75 20261.7 1007. 5120277. 78 1007 . 8520407.18 1011 .4220429. 11 1012.6 
20436. 72 1013 . 720443. 56 1015. 9720461. 81 1023. 520483 . 82 1034. 2 3 20498. 1 1034. 58 
20504.71 1032 . 1120512. 34 1031. 320519.12 1028.420524. 31 1027. 4920534 . 91 102 3.1 
20549.48 1022.87 20586 1022.8420614.75 1024 . 6720638 . 75 1025 . 120684 . 87 1023.81 

20707 . 6 1023 . 6 20720.8 1024.0920733.07 1027.3820758 . 04 1028.2320764 . 93 1024.95 
20778.48 1019 . 7220808.83 1015. 9720831.65 1014.9820846. 84 1012. 8520881.12 1010.1 

20897 . 1 1009.120912 . 85 1008.7820959.43 1008.1620989 . 08 1008.2621049.83 1008.81 
21103.7 1009 . 3121134 . 95 1010.2721154.91 1011.4421200.09 1013.86 21269.9 1014.57 

21288.19 1015 . 0921300.85 1016.8321308.56 1020.921327.41 1033. 5421334 . 24 1037.02 
21338.6 1038 . 0621361. 76 1037.2221390. 51 1032 . 6821458 . 96 1029.4621474.45 1028.08 

21483. 78 1027 . 99 21534.4 1030.1521640 . 51 1029.921698 . 99 1031.1721796.88 1033.95 
21828.55 1033.721867.29 1033.0421943 . 58 1033.24 

Manning's n values 
s ta n val 

num= 
Sta n val n val sta n val Sta 

**************************************************************** 
18478 . 03719444 . 07 .032 20498.1 . 035 21338 . 6 .025 

Bank Sta: Left Right Lengths: Left channel Right coeff Cont r . Expan. 
19444.0720483. 82 497 S00 . 22 505 .1 . 3 

rneffecti ve Flow num= 1 
Sta L Sta R Elev Permanent 

21338.621943. 58 1045 F 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************** *********** 
*E .G. Elev (ft) 1032.63 * Element Left 08 Channel Right 08 
* ve l Head ( ft) 0.42 Wt . n-val . 0.032 0.035 

w.s. Elev (ft) 1032.21 Reach Len. (ft) 497.00 500 . 22 505.00 
Crit w.s. (ft ) 1018.56 Flow Area (sq ft) *19541.85 *13059.31 
E.G . slope (ft/ft) *0.000266 Area (sq ft) *19541. 85 *13739.67 
Q Total (cfs) *166000.00 * Flow (cfs) *109228.50 *56771.53 
Top width (ft) * 2124.66 * Top width (ft) 968.58 1156.08 * 
vel Total (ft/s) 5.09 Avg. ve l . (ft/s) 5.59 4.35 
Max chl Dpth (ft) 29.28 Hydr. Depth (ft) 20 . 18 15.91 
Conv. Total (cfs) *10178590.0 * Conv . (cfs) *6697541.0 *3481049 . 0 
Length wtd. (ft) 502.29 wetted Per . (ft) 974.56 830 . 09 * 

*Mi n ch El (ft) 1002.93 *shear (lb/sq f t ) 0 . 33 0.26 
* Alpha 1.04 *St ream Power ( l b/ft s) * 1.86 1.14 

Frctn Loss (ft) 0.21 • cum volume (ac re-ft) 6850.89 *26445.88 2576.39 
* c & E Loss (ft) 0.04 *cum SA (ac r es) 1895.60 * 2664.57 867.81 
*********************************************************************************************** 

warning: Divided f l ow computed for th i s cross-section . 
warning: The conveyance ratio (upstream conveyance di vi ded by downstream conveyance) is less than 

0.7 or greater than 1.4. This may indicate t he need for addit i ona l cross sections. 
Note: Multi p 1 e cri t i ca 1 depths were fou nd at thi s 1 ocati on. The c r i ti ca 1 depth with the 1 owest, va 1 i d, 

water surface was used. 

CROSS SECTION OUTPUT Profi le #PF#2 
***********************"************************************************************************ 

E.G. El ev ( ft) 1032. 64 • Eleme nt Left 08 c ha nne 1 • Ri ght 08 
• ve l Head (ft) 0 . 42 • Wt . n-val . 0 . 032 * 0.035 
* w.s. El ev (ft) • 1032 . 22 * Reach Len. (ft) 497.00 500.22 505.00 

Crit w.s. (ft) • 1018.56 * Flow Area (sq ft) *19548.59 *12851.76 
E.G. s l ope (ft/ft) •o. 000269 * Area (sq ft) *19548. 59 *12851. 76 

* Q Total (cf s) *166000.00 • Flow (cfs) *109807.40 *56192.58 
Top width (ft) • 1764.08 * Top width (ft) 968.62 795.46 
ve l Total (ft/s) 5.12 Avg. Vel. (ft/s) 5.62 4.37 
Max Ch 1 Dpth (ft) 29 . 29 Hyd r. Depth (ft) 20.18 16.16 
Conv. Total (cfs) *10130470.0 * conv. (cfs) *6701207 .0 *3429259.0 
Lengt h Wtd . (ft) 502.28 Wetted Per. ( ft) 974.60 815.64 
Minch El (ft) 1002.93 shear (lb/sq ft) 0.34 0.26 
Alpha 1.04 Stream Power ( l b/ ft s) 1.89 1.15 
Fr ctn Loss (ft) 0 . 21 * cum volume (acre-ft) 1196.17 *27368.86 979.87 

* c & E Loss (ft) 0 . 05 c um SA (acres) 201.64 * 2668.38 133.09 
*********************************************************************************************** 

warni ng: Divided flow computed fo r this cross-section . 
warni ng: The conveyance ratio (upstream conveyance divided by downstream conveya nce) is 1 ess than 

0.7 or g reater than 1 . 4. This may indicate t he need for additi onal cross sections. 
Note : Mu l ti p 1 e cri ti ca 1 depths were found at this 1 ocati on. The cri ti ca 1 depth wi t h the 1 owest, va 1 i d, 

wate r surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 209.69 

Description : 209 . 69 - FEMA Section W 
cross section updat:ed per Transystems 

corporation Mapping (2004) 
Station Elevati on Data num= 79 

sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
**********************************************************************"{::********* 
18475.3 1036.618501.27 1037.0118555.73 1037.118604.16 1037 . 9418693.61 1037.91 

18713.08 1036.4218856. 56 1035.7218924.19 1035.419013.81 1034 . 4219062. 29 1034.42 
19100.44 1035.66 1914 7. 2 1036. 5619175. 29 1037. 619244. 67 1036 . 2819338. 84 1035. 73 
19385.14 1036.219430.61 1036.2719492.43 1036 . 219500.27 1032 . 79 19507.8 1027.51 
19516.11022.7119518.8 102019525.43 1018 . 8219559.45 1018.4119579.01 1020.7 

19621.14 1023.7319647.77 1025.9119673.24 1024.8619715.23 1027.0919785.34 1030.41 
19832. 97 1032 .11985 7. 65 1032. 3420024. 37 1032.0320044. 93 1031. 82005 7. 41 1025. 71 
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Pre-Project 
20124.81 1017. 2620165 .14 1016 . 7620174. 99 1015 . 7520227.11 1009 . 820264 . 95 1007. 86 
20292. 56 1005. 59 20344.4 1004 . 3120389.19 1005. 67 20433. 3 1007 . 520470 .15 1013. 38 
20529 . 15 1027. 94 20538. 92 1033. 7520544. 22 1035. 720556 . 02 1035. 842059 7 . 43 1035. 25 
20618 . 65 1034.6320650.09 1033.9320675. 14 1032.8920717 . 21 1028.8520759.34 1012.69 
20783 . 68 1011. 2 320826 . 54 1010 . 7920883. 72 101020927 .19 1010 20970.1 1010. 8 
21003.47 1012.1821026.39 1012.221067.57 1011.8321088. 59 1011.0421156. 18 1011.13 
21184. 27 1012. 4221260.74 1013.421277 . 81 1014 . 2321288.47 1017. 7721318.41 1032. 5 
21333.74 1037.4721358.95 1037. 3821378 . 51 1036.7921388.27 1032 .1321400.68 1029 . 23 
21526.41 1028 . 1621751. 75 1029.4921809 . 86 1031.0421871. 59 1032 

Manning's n values num= 4 
St a n val Sta n val sta n val sta n val 

**************************************************************** 
18475.3 . 03719492.43 . 03220544.22 .03521333.74 

Bank Sta: Left Right Lengths: Left Channe 1 
19492. 4320544.22 540 544. 5 

Ineffective Flow num= 1 
Sta L Sta R El ev Permanent 

21357. 9221871. 59 1050 F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
549 

.025 

Coeff Contr. 
. 1 

Expa n . 
. 3 

********************************************************************************************** 
E.G. El ev (ft) 1032. 38 * Element Left OB Cha nne 1 * Right OB 

*vel Head (ft) 0.86 Wt. n-va l . 0.032 * 0.035 
w. s. Elev ( ft) * 1031.51 * Reach Le n . ( ft) 540.00 544.50 549 . 00 
Crit w. s . ( ft ) * 1021. 24 *Flow Area (sq ft ) *11072.41 *11246.77 
E.G. Sl ope Cft/ft) *0.000722 *Area (sq ft ) *11072.41 *12298.17 
Q Total (cf s) *166000.00 *Flow (c f s) *78727.09 *87272 . 90 
Top width ( ft ) * 1880.40 * Top width (ft ) 804 . 01 1076. 38 
ve l Tota l (ft/s) 7.44 * Avg. vel . (ft/s) 7. 11 7.76 

* Max chl opth (ft) 27.20 * Hydr . Depth (ft) 13.77 17.94 
Conv. Total (cfs) *6177526 .0 * conv . (cfs) *292 9751.0 *3247775.0 
Le ngth Wtd. (ft) 545. 76 * Wetted Per. (ft) 814.01 633.99 
Min Ch El ( ft) 1004 .31 Shea r ( lb/sq ft ) 0.61 0 . 80 
Alpha 1.01 St re am Power ( lb/ft s) 4.36 6 . 21 
Frctn Loss (ft) 0.55 c um volume (ac re -ft) 6850.89 *26270.10 2425 . 46 
C & E LOSS ( ft ) 0.05 Cum SA (ac res) 1895.60 * 2654.39 85 4 . 86 

*********************************************** ************************************************ 
wa rning: 
warning: 

warn ing: 

Note: 

Divided flow com pute d for t hi s cross-section. 
The ve loc ity head has changed by more than 0. 5 ft (0.15 m). Thi s may indi cate the need for 
ad di ti ana 1 c ross sections. 
The conveyance ratio ( upst ream conveyance divided by downstream conveyance) i s l ess than 
0 . 7 or greater than 1 .4. Thi s may indicate the need for additional cross sect i ons. 
Multiple c r i ti ca l depths were found at this locat ion. The criti cal depth wit h the lowes t , va li d, 
wate r s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

E.G. Elev (ft) 1032.39 Element Left OB * Channel * Right DB 
ve l Head (ft) 0 . 88 Wt. n-va l. 0 .032 • 0.035 
w.s. Elev ( ft ) * 1031. 51 * Reach Len. (ft) 540 . 00 544.50 549.00 
Crit w.s. (ft) * 1021.24 * Flow Area (sq f t) *11070.94 *11111.93 
E.G. 51 ope ( ft / ft) *0. 000726 * Area (sq ft ) *11070 . 94 *11111. 93 
Q Tot a 1 (c f s) *166000. 00 * Flow ( cfs) *78912 .16 *87087. 84 
Top width ( ft) * 1407. 56 * Top width (ft ) 803 . 96 603. 60 
vel Total ( ft /s) 7.48 * Avg. vel. (ft/s) 7. 13 7.84 

* Max c hl Dpth (ft) 27.20 * Hydr. Depth (ft) 13.77 18. 41 
conv . Tota l (cfs) *6161978.0 * Conv . (cfs ) *2929247 . 0 *3232731.0 
Length Wtd . (ft ) 545.75 Wetted Per . (ft ) 813.95 619. 46 
Minch El ( ft ) 1004.31 s hea r ( lb/sq ft) 0.62 0.81 
Alpha 1.01 Stream Powe r ( lb/ ft s) 4.39 6.37 
Frctn Loss ( ft ) 0 .55 Cum volume (ac re-ft) 1196 .17 *27193. 05 840.96 

* C & E LOSS (ft ) 0.05 Cum SA (acres) 201.64 * 2658.21 124.98 
*********************************************************************************************** 

warning: 
wa rning: 

warning : 

Note: 

oi vi ded f1 ow computed for this cross-section. 
The velocity head has changed by more than 0. 5 f t (0.15 m). This may indicate the ne ed for 
additi on a 1 c ross sections . 
The conv eyance ratio ( upst ream conveyance divided by downst ream conveyance) i s 1 ess than 
0.7 or greater than 1.4 . This may indi cate the need for addit i ona l cross sect i ons. 
Multiple critical depths were found at this l ocati on. Th e criti cal depth with the l owest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 209.60 

INPUT 
Desc ri pti on: 209. 60 
Stat ion Elevation Data num= 103 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 
18469 .5 1035.118499.81 1035.4518559 . 67 1037 .3418591 .52 1038.2418643 .68 1038.5 

18795.86 1037.0418875.18 1036.7119045 . 39 1035 .2919104 .09 1034.619184.46 1034.61 
19241.49 103619320.94 1036 . 42193 51. 39 1036.419388.64 1035.9819416 . 69 1035. 11 
19429 .98 1033.1319471.58 1028.0619506.16 1024.95 19531.1 1030.1819540.55 1031.27 

19 55 4 .2 1031.0219576.25 1027.219593 . 08 1024.619610 .96 1023.5919664. 92 1025.06 
19722 .19 1026. 7419812. 88 1027. 319864 . 15 1024. 68 19888.8 1025. 72 19905.8 1024. 69 
19924. 74 102 3 . 4519973. 61 1018. 8519986. 32 1017.8420020. 82 1019. 4 20032 . 5 1019. 33 
20060.41 1017 .1920081. 88 1017. 2420092 . 63 1018. 120119. 51 1018. 37 20136. 7 1017. 34 
20181.06 101320241.08 1008.820254.81 1008.0320302. 31 1005.6920331. 32 1004.82 
20426 .49 1004.1520474.77 1004. 7320497 . 48 1007.2 20528.8 1010. 62 0 578 . 52 1015.51 
20631.2 1 102220647.07 1025 . 2720688 . 78 1026.3620707.93 1024.4220716.24 1020. 28 
20760 . 34 1021.4420782.28 1022 . 720841.16 1022.3420849.67 1020. 3920863 . 94 1020.61 
20877 . 59 1022.220887.46 1024 . 32 20902.3 1026.58 20925.4 1027.9120969.67 1029.89 
20982. 58 1026 . 8121001. 53 1023 . 582104 7. 39 1015 . 521064 .47 1014. 44 21160. 64 1016. 23 
21172.28 1016 . 821181.95 1020 . 3821191. 77 1025.0321226.86 1023.8621235.74 1027.53 
21241.41 1032 . 1121251.88 1033.1421283.45 1031.0521310.96 1033. 7321325 . 88 1035. 7 
213 33.44 1037.3 5 21354.6 1037. 421364 . 61 1038.03 21378.8 1033 . 6621390.24 1030 . 9 
21401 .57 1030.0221435.67 1030.121498.83 1030.5421556.27 1030.4421581.41 1030. 24 
21625. 21 1029. 2621637.41 1029 . 521660 . 06 1030 .9121675. 31 1031. 31 21692. 85 1031 
21703. 66 1030. 2421734. 86 1028 . 1821744. 79 1028 . 221781 . 34 1029.8421995.82 1030.48 
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• 

• 

• 

Pre - Project: 
22010 . 96 1031.1822022.88 1035. 26 22038 1035.6 

Manning's n values 
Sta n val 

num;;: 
sta n val St:a n val sta n val Sta n val 

******************************************* **** ************ ********************* 
18469.5 .03719388 .64 

Bank Sta : Left Right 
19540. 5520969.67 

Ineffect:ive Flow num= 
Sta L Sta R Elev 

18469.519104.09 1040 
21064. 47 22038 1040 

.03220254.81 .03220969.67 

Le ngth s : Left Channel 

Permanent: 
F 
F 

243 288.7 
Rig ht 

318 

CROSS SECTION OUTPUT Profile #PF#l 

. 03521364. 61 

Coeff Contr . 
.1 

.025 

Expan . 
. 3 

* * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
• E.G. Elev (ft) 1031 . 78 • Eleme nt: Left OB • c hannel • Right OB • 
• vel Head (ft) 1.38 • Wt. n- val . 0.032 0.032 0.035 
• w.s. El ev (ft) • 1030 . 41 • Reach Len. (ft) 243.00 288. 70 318.00 
• crit w. s. (ft) • 1024.57 • Flow Area (sq ft) 228.46 *16693.83 887.16 
• E. G. s lope (ft/ ft) •o. 001473 • Area (sq ft) 228 .46 *16693. 83 3176 . 46 
• Q Total (cfs) *166000.00 • Flow (cfs ) 809.23 *158832.20 • 6358.61 
• Top width (ft:) • 2205.70 • Top width (ft ) 80.71 • 1411 .92 713 . 07 

vel Total (ft/s) 9.32 • AVg . vel. ( ft / s) 3.54 9.51 7.17 
Max Chl Dpth (ft) 26 . 25 * Hydr . Depth (ft) 2.83 11.82 9.36 

• Conv . Total (cfs) *4324798.0 • Conv . (cfs) 21082.9 *4138054.0 *165661.0 
• Length wtd. (ft) 289 . 15 • wetted Per. ( ft ) 81. 55 • 1416 .75 96.18 
• Min c h El ( ft) • 1004.15 • shear ( lb/ sq ft ) 0 . 26 1.08 0 . 85 
• Alpha 1.02 • Stream Power ( l b/ ft s) • 0 . 91 10.31 6.08 
• Frctn Loss (ft ) 0.32 • Cum volume (acre - ft) • 6849.47 *26096 . 56 • 2327.95 
* C & E LOSS (ft ) 0.04 * Cum SA (acres) 1895.10 * 2640.54 843.59 
* * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this l ocation . The critical depth with the lowest, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profile # PF#2 
* * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * ** * * ** * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** 
* E. G. Elev (ft ) 1031.79 * Element Left OB Channe l * Right DB 
• vel Head (ft) 1. 38 • Wt. n-val . 0.032 0.032 0.035 

w.s. Elev (ft) • 1030.41 • Reach Le n . ( ft) 243. 00 288.70 318 .00 
• Crit w. s. (ft) • 1024.59 • Flow Area (sq ft) 226.96 *16693 .8 3 887.16 
• E.G. s l ope ( ft /ft) *0.001484 • Area (sq f t ) 226 . 96 *16693 .83 887.16 
• Q Total (cfs ) *166000.00 • Flow (cfs) 833.52 *159405 . 90 5760.54 
• Top width (ft) • 1 582 . 46 • Top width ( ft ) 75.74 • 1411 . 92 94 . 80 

ve l Total (ft/s) 9 . 32 • Avg . vel . (ft/s) 3 . 67 9 . 55 6.49 
Max Chl Dpth (ft) 26.25 * Hydr . Dept h (ft) 3 . 00 11 . 82 9 .36 

• Conv . Total (cfs) *4309231.0 • Conv . (cfs) • 21637.6 *4138054.0 *149539 . 2 
• Length wtd. ( ft) 289.09 • wetted Per. (ft) 77.14 • 1416.75 112.14 
• Mi n Ch El (ft) 1004.15 • Shea r ( l b/ sq ft) 0 .2 7 1.09 0.73 
• Alpha 1.03 • St ream Power ( l b/ ft s) • 1.00 10.42 4.76 

Frctn Loss (ft) 0.32 • c um volume (acre-ft) 1194. 76 *27019 . 52 765.35 
* C & E LOSS ( ft) 0 . 04 * Cum SA (acres) 201.17 * 2644 .36 120.58 
*************************** '* ************************'***** '* ************************************* 
warning: Divided flow computed for this cross - section. 
Note: Multipl e critical depths were found at this location . The cri tica l depth with the lowest, valid, 

water s urface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 209.54 

RS : 209.54 

Stati on Elevation Data num= 
Sta El ev Sta Elev 

64 
s t a El ev sta Elev Sta Elev 

************* **************************** ************************** *** ********** 
18830. 2 1036. 718846.47 1036. 66 18879. 5 1036 . 8318897. 96 1036. 85 18920 . 8 1036 . 7 

18981.04 1035.9519020.4 5 1035 .78 19054 . 3 103 5.919066.48 1036. 519079.96 1037. 02 
19096.25 1037 . 719128.81 1038 .6219162. 01 1039 .2619189. 37 1039 . 6919223 . 34 1040.15 
19254.25 1040. 5919299 . 11 1040.9219330. 55 1041. 319351.87 1041.619380.04 1041.8 
19400.92 1041.8919471.75 1042.04 19476 1029 . 5819484 . 73 1025 . 6319493.22 1022 .2 5 
19499. 21 1020. 619527. 2 3 1020.1619563.46 1020.0419837 . 52 1019. 7619907. 24 1019 . 3 
19944.91 1019.1119959.55 1018.2319976 . 64 1017.119988.84 1016.1320005.93 1014.76 
20023.01 1013.7120054.74 1007 .6620127.96 1004.5220206.07 1004 .4420252.44 1004.27 
20334.2 3 1004.47 2043 5.5 1004.5220486 . 75 1004.9220506.28 1009.3520520.92 1013.31 
20 520.92 1014. 7620528. 24 1016. 6120549. 63 1023. 72 205 54.8 1024 . 9520567 . 95 1029. 34 
20571.66 1029.920587.11 1038.7120594.25 1042 .1820699.28 1041. 58 20806.1 1041.01 
20881. 51 1040. 31 20963.2 1039.4821070 . 02 1038.8421167.41 1037.6921220.83 1037.5 
21343 .36 1036 . 8621409. 34 1036.3521475.31 1036.121522.44 1035 . 78 

Manning's n va 1 ue s num= 
Sta n val Sta n va l Sta n val 

***** ******************** ***********-lr*********** 
18830.2 .02519471 . 75 

Bank Sta: Left Right 
19471.7520594.25 

rneffecti ve Flow num= 
Sta L Sta R El ev 

18830 . 2 19471 . 8 1045 
20 59421522. 44 1045 

. 03220594.2 5 .037 

Lengths : Left Cha nne 1 
114 116. 26 

Permanent 
F 
F 

CROSS SECTI ON OUTPUT Profi l e #PF#l 

Right 
106 

coeff cont r . 
. 3 

Expa n . 
. 5 

**************************************************'***************************************** **** 
* E.G. El ev (ft) 1031 . 42 * Element Left OB • Channel Right OB * 
• ve l Head (ft ) 1. 25 Wt . n-val. 0.032 
* w.s . El ev ( ft ) • 1030.18 * Reach Len. (ft) 24 . 00 24 .00 24. 00 
* Crit W. S. (ft ) * 1021.90 • Fl ow Area (sq ft ) *18530.88 
• E. G. s lope ( ft / ft ) *0.000866 • Area (sq ft) *18530 . 88 
• Q Total (cfs) *166000.00 * Flow (c f s) *166000 . 00 
• Top wi dth (ft) • 1096.35 • Top width ( f t ) * 1096.35 
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Pre-Proj~ect 
vel To~al Cft/ s) 8.96 * AVg . vel. (ft/ s) ·· 8 . 96 
Max Chl Dp~h ( ft) 25.91 * Hydr . Dep~h (f~) 16 . 90 
conv. To~al (cfs ) *5 640504 . 0 • Conv. ( cfs ) *5640504.0 

• Leng~h w~d . ( f~) 24.00 * we~~ed Per. (f~) * 1104 . 16 
Minch El (ft) * 1004.27 shear (lb/ sq ft) 0.91 
Alpha 1.00 S~ream Power (lb/f~ s ) * 8.13 
Frc~n Los s (f~) Cum volume (acre - ft) * 6848.83 *25979 . 83 2316 . 35 
C & E LOSS (ft) Cum SA ( acres) 1894.88 * 263 2 . 23 840 . 99 

********** ******************************************** *************************** ************** 
Note: Mul~iple cri~ical dep~hs were found a~ ~his loca~ion . The cri~ica l dep~h with ~he lowes t, valid , 

energy was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
******************* **************************************************************************** 

E.G. Elev (ft) 1031.43 Element Left OB Channel Right OB • 
• vel Head (f~) 1.25 Wt . n- val . 0.032 

w.s. Elev (ft) • 1030.18 * Reach Len . (ft) 24.00 24 . 00 24.00 
* crit w.s . (ft) * 1021.90 * Flow Area (sq ft ) *1853 5 .69 
* E.G. slope (ft/ft) *0.000865 *Area (sq ft) *18535 . 69 
* Q Total (cfs) *166000.00 * Flow ( cfs) *166000 . 00 

Top width (ft) * 1096.36 *Top width (f~) * 1096 .36 
vel Total (ft/ s) 8 . 96 • Avg . vel. (ft/ s) * 8 . 96 
Max chl Dpth (ft) 25 . 91 * Hydr. Depth (ft) 16.91 

* Conv. Total (cfs) *5642901.0 * Conv. ( cfs ) *5642901.0 
* Length Wtd . (ft) 24.00 we~~ed Per. (f~) * 1104 . 17 

Minch El (ft) * 1004.27 * shear (lb/ sq f~) 0 . 91 
Alpha 1.00 * Stream Power (lb/ f~ s) * 8 . 12 

* Frctn Loss (ft) Cum volume (acre-ft) * 1194.13 *26902 . 78 762.11 
* C & E LOSS (ft) Cum SA (acres) 200.96 * 2636.04 120.23 
****************** *** ********* **** ************** ********************* ************************** 
Note: Multiple critical depths were found at this loca~ion . The critica l de pth with the lowe s~. valid, 

energy was used . 

BRIDGE 

RIVER: 1 
REACH: 1 RS : 209.535 

INPUT 
Description : 35th Ave - modified bridge per TranSystems plans; 
used rnte rim 

Finished grade 
model=10ft) in 

Distance from Upstream XS = 
Deck/ Roadway width 

per plans; the pier widths were doubled 
order to model the debris accumulation. 

24 
91 

2.6 weir coefficient 
Ups~ream Deck/ Roadway Coordi nat:es 

num= 12 

(plans=Sft; 

Sta Hi Cord Lo Cord sta Hi cord Lo cord Sta Hi Cord Lo Cord 

19471.75 1042.04 
19737.91 1045. 34 
20104. 66 1046.19 
20471.41 1044.21 

103519496.41 1043.19 
103519860 . 16 1045.94 
10352022 6 . 91 1045 . 85 
103520590 . 29 1042.87 

upstream Bridge Cross Section Data 
Station El evation Data num= 64 

103519615.66 1044.42 
103 519982.41 1046 .22 
103520349.16 1045.19 
103520703. 53 1040 . 09 

1035 
103 5 
1035 
1035 

Sta El ev s~a El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 
18830 . 2 1036. 718846.47 1036.66 18879. 5 1036 . 8318897. 96 1036. 85 18920 . 8 1036 . 7 

18981. 04 1035 . 9519020.45 1035. 78 19054. 3 1035. 919066.48 1036. 519079.96 1037 . 02 
19096 . 25 1037. 719128 . 81 1038 . 6219162.01 1039. 2619189. 37 1039. 6919223 . 34 1040 . 15 
19254 . 25 1040.5919299 . 11 1040.9219330 . 55 1041.319351.87 1041.619380.04 1041. 8 
19400 . 92 1041.8919471.75 1042.04 19476 1029.5819484.73 1025 . 6319493.22 1022. 25 
19499. 21 1020.619527. 23 1020.1619563 . 46 1020.0419837. 52 1019. 7619907. 24 1019. 3 
19944.91 1019.1119959.55 1018.2319976.64 1017.119988.84 1016.1320005.93 1014 . 76 
20023.01 1013.7120054.74 1007.6620127.96 1004.5220206.07 1004 . 4420252 . 44 1004.27 
20334.23 1004.47 20435.5 1004.5220486.75 1004.9220506.28 1009 . 3520520 . 92 1013.31 
20520.92 1014 . 7620528.24 1016.6120549.63 1023 . 72 20554.8 1024.9520567 . 95 1029. 34 
205 71.66 1029. 920587.11 1038. 7120594. 25 1042 .1820699.28 1041. 58 20806.1 1041. 01 
20881. 51 1040 . 31 20963. 2 1039.4821070.02 1038. 8421167.41 1037 . 6921220 . 83 1037 . 5 
21343. 36 1036 . 8621409. 34 1036. 3521475. 31 1036.121522.44 1035 . 78 

Manning' s n values num= 
Sta n val Sta n val Sta 

18830.2 .02519471 . 75 

Bank S~a : Left Right 
19471.7520594.25 

Ineffective Flow num= 
Sta L Sta R Elev 

18830 . 2 19471.8 1045 
2059421522.44 1045 

. 03220594. 25 

Coeff Cont r. 
. 3 

Permanent 
F 
F 

Downstream Deck/ Roadway coordinates 
num= 12 

n val 

.037 

Expan . 
.5 

Sta Hi Cord Lo Cord Sta Hi cord Lo cord s~a Hi cord Lo cord 

19471.75 1042.04 
19737.91 1045.34 
20104. 66 1046 . 19 
20471.41 1044.21 

103519496.41 1043.19 
103519860.16 1045.94 
103520226.91 1045.85 
103520590.29 1042.87 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 64 

103519615.66 1044.42 
103519982.41 1046.22 
103520349.16 1045 .19 
103520703. 53 1040.09 

103 5 
103 5 
1035 
103 5 

S~a El ev Sta El ev s~a El ev Sta El ev Sta El e v 
*** ** ************** *********** ***** *** ************* ******************** ********* 

18830 . 2 
18981.04 
19096. 25 
19254.2 5 
19400.92 

1036.718846.47 
1035.9519020.45 

1037. 719128.81 
1040. 5919299.11 
1041.8919471. 75 

1036. 66 18879. 5 1036. 8318897. 96 1036. 85 18920 . 8 1036 . 7 
1035.78 19054.3 1035 . 919066.48 1036 . 519079.96 1037 .02 
1038.6219162.01 1039 .2619189. 37 1039.6919223. 34 1040 . 15 
1040 . 9219330.55 1041.319351.87 1041. 619380.04 1041.8 
1042.04 19476 1029.5819484. 73 1025 . 6319493.22 1022 . 25 
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• 

• 

Pre - Project 
19499 . 21 1020. 619527. 23 1020.1619563. 46 1020. 0419837. 52 1019 . 7619907. 24 1019 . 3 
19944 . 91 1019. 1119959 . 55 1018. 2319976.64 1017 .119988.84 1016.1320005.93 1014 . 76 
20023.01 1013. 7120054. 74 1007. 6620127 . 96 1004. 5220206. 07 1004. 4420252 . 44 1004. 27 
203 34 . 23 1004.47 204 35 . 5 1004 .5220486. 75 1004.9220506. 28 1009.3520520.92 1013.31 
20 520 . 92 1014 . 7620528. 24 1016. 6120 549. 63 102 3. 72 205 54. 8 1024. 9520567. 95 1029. 34 
20 571. 66 1029 . 920587 . 11 1038. 7120 594 . 25 1042 .1820699. 28 1041. 58 20806.1 1041.01 
20881. 51 1040 .31 20963.2 1039.4821070.02 1038 . 8421167.41 1037.6921220.83 1037. 5 
21343 .36 1036.8621409.34 1036.3 521475 .31 1036 . 121522.44 1035.78 

Manning' s n values num= 
Sta n va l Sta n val St a n val 

* * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * 
18830.2 . 025194 71.75 . 03220594. 25 .037 

Bank Sta : Le ft Right coeff c ontr. 
19471. 7520594. 25 . 3 

Ineffe ctive Fl ow num= 
Sta L Sta R Elev Permanent 

18830 . 2 19471.8 1045 F 
2059421522.44 1045 F 

Ups tream Embankment s ide s lope 
oownst ream Embankment side slope 
Max imum allowable s ubmergence for weir 
El evation at whi ch weir flow begins 
Ene rgy head us ed in spillway des ign 
Spillway height us ed in de s ign 
We1 r c rest shape 

Numbe r of Piers 8 

Pi e r Da ta 
Pier Station up s t ream=l9615 . 66 
upstream num= 2 

width Elev width Elev 
****** *** ****************** * **** 

10 990 10 1040 
Downstream num= 

width Elev width Elev 
**** ********** ******* ***** * * **** 

10 

Pier Data 
Pier s t:at:i on 
Upstream 

width 

990 10 1040 

up s tream=l9737. 91 
num= 2 

Elev width Elev 
**** ********* * * * * ** ** ***** ** ** * * 

10 990 10 1040 
Downstream num= 

Width Elev width Elev 
************* ** * *** ** ***** ** ** * * 

10 

Pier Data 
Pier Station 
Up stream 

width 

990 10 1040 

Ups tream=19860.16 
num= 2 

El ev width El ev 
************* ** * * ** * * ******* *** * 

10 990 10 1040 
Downstream num= 

width Elev width Elev 

10 

Pier Data 
Pier SLaLion 
Ups tream 

width 

990 10 1040 

ups tream=19982.41 
num~ 2 

Elev width Elev 
**** ************ * * * * * ***** ** *** * 

10 990 10 1040 
oownsLream num= 

width Elev width Elev 
**** ********* ** * * ** ** ******* *** * 

10 

Pier Data 
Pier Station 
upstream 

width 

990 10 1040 

Upstream~20104.66 
num= 2 

Elev width Elev 
**** ********* * * * * * *** ***** ** *** * 

10 990 10 1040 
Downstream num= 

width Elev width Elev 
**** ********* * ** ** *** ***** ** ** * * 

10 990 10 1040 

Pier Data 
Pier Station 
upstream 

Up s tream~2022 6. 91 
num= 2 

width Elev width Elev 
**** * ******** * * ** * *** ***** ** ** * * 

10 990 10 1040 
Downstream num= 

width Elev width Elev 
**** ********* * ** ***** ***** ** *** * 

10 990 10 1040 

Pier Data 
Pier Station Up s tream=20349.16 
ups tream num= 2 

width El e v width El e v 
* *** * ********* ** ***** ***** ** *** * 

10 990 10 1040 
Downstream num= 

width Elev width Elev 

Expan. 
. 5 

f l ow 

0 ho ri z. to 1. 0 ve rti ca 1 
0 hori z. to 1.0 vertical 

. 95 

Broad Cres ted 

oownstre am=l9615 .66 

Downstream=19737.91 

oownstream=l9860.16 

Downstream=l9982.41 

Downst ream=20104. 66 

Downs tream=20226 . 91 

oown s tream=20349.16 
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10 990 10 1040 

Pier Da t a 
P1er Station 
Upstream 

upstream~20471.41 
num= 2 

widt h Elev width Elev 
***** ******* *** ************ ***** 

10 990 10 1040 
Downstream num= 

width Elev width Elev 

10 990 10 1040 

Number of Bridge Coefficient Sets 1 

Low Flow Methods and Data 
Energy 

oownstream~20471.41 

Momentum Cd 1.2 
se 1 ected Low Fl ow Methods Momentum 

High FlOW Method 
Pressure and weir f l ow 

Submerged Inlet Cd 
Submerged Inlet+ Outlet Cd .8 
MaX LOW Cord 1035 

Additional Bridge Parameters 
Add Friction component: to Momentum 
Do not add weight component to Momentum 

Pre - Project 

Class B f l ow c ri ti ca 1 depth computations use cri ti ca 1 depth 
ins ide the bri dge at the ups t r eam end 

Criteria to c heck for pressure fl ow~ Upstream e nergy g r ade line 

BRIDGE OUTPUT Profile #PF#1 

E.G . us. (ft) 1031.42 Element 
W.S. US. (ft) 1030.18 E.G. Elev ( ft ) 
Q Total (cfs) 166000.00 w.s. Elev (ft) 
Q Bridge (cfs) 166000.00 Crit w.s. (ft) 
Q weir (cfs) Max c hl opth (ft ) 
weir Sta Lft (ft) * vel Total (ft/ s) 
weir Sta Rgt (ft) Flow Area ( s q ft) 

* weir Submerg Froude # c hl 
weir Max Depth (ft) Specif Force ( cu ft) 
Min El Weir FlOW ( ft) 1042 -05 Hyd r Depth (ft) 

* Min El Prs (ft) 1035.00 W. P. Total (ft) 
Delta EG (ft) 0.29 Conv. Total (cfs) 
oelta ws (ft) 0.34 Top width ( ft ) 

* BR open Area (sq ft) 21997 . 33 Frctn Loss (ft) 
BR Open Vel (ft/ S) 10 . 09 C & E LOSS (ft) 

*Ins ide BR us 
1031 . 29 
1029 . 74 
1022 . 50 

25.47 
9. 98 

16627.97 
0 . 43 

216156.60 
16 .39 

1307. 36 
4207075 . 0 

1014.66 

*Inside BR OS 
1031.14 
1029.56 
1022.50 

25.29 
10.09 

16446 . 63 
0 . 44 

213766 . 60 
16.23 

1303 . 09 
4139909.0 

1013. 38 

coef of Q shear Tota 1 (1 b/ sq ft) 1. 24 1. 27 
Br Se 1 Method Momentum Power Tot a 1 (1 b/ ft s) 12 . 34 12. 79 

********************************************* ************** ********************************** 

Not:e: Multi ple c r i ti cal depths were found at this location. 
energy was used. 

found Note: Mu l t lpl e criti cal depths were at this location. 
ene rgy was used. 

BRIDGE OUTPUT Profile #PF#2 

E. G. us. (ft ) 1031.43 * Element 
W.S. US. (ft) 1030.18 E.G. Elev (ft) 
Q Total (cfs) 166000.00 w.s. Elev (ft ) 
Q Bridge (cfs ) 166000.00 c r it w.s. (ft ) 

* Q we ir (cfs) Max chl Dpth (ft) 
weir Sta Lft (ft) ve l Total (ft/ s) 
weir Sta Rgt ( ft) Flow Area (sq ft) 
weir Submerg Froude # chl 
weir Max Dept h (ft ) Speci f Force (cu ft ) 
Min El Weir Fl OW ( ft) 1042.05 Hyd r Depth ( ft ) 
Min El Prs (ft) 1035.00 W.P. Total (ft) 
Delta EG (ft) 0. 29 Conv. Total (cfs) 
oe lta ws ( ft) 0 . 34 Top width ( ft ) 
BR Ope n Area (sq ft) 21997. 33 Frctn Loss (ft) 

The cri ti ca 1 

The cri ti ca 1 

*Inside BR us 
1031. 29 
1029. 75 
1022.50 

25.48 
9.98 

16632.80 
0. 43 

216220.80 
16 . 39 

1307 .48 
4208869.0 

1014.69 

depth with the 

depth with the 

*Inside BR OS 
1031.15 
1029.57 
1022. 50 

25 . 30 
10.09 

16451.70 
0 . 44 

2138 32 .90 
16. 23 

1303.21 
414177 2 . 0 

1013.42 

BR Open Ve l (ft / S) 10.09 C & E LOS S (ft ) 
Coef of Q shear Tota l (lb/sq ft) 1. 24 1. 27 
Br Se l Method Momentum Power Total ( lb/ ft s) 12 . 33 12 . 77 

lowest, 

l owes t , 

****************************************************** 't:***** ********************************* 

valid, 

valid, 

Note: Mu l tiple crit i cal depths were found at this l ocation . The critica l depth with the lowe s t, val id , 
ener~y was used . 
Mu lt1pl e critical depths were found at t hi s l ocation . The critical depth with the lowest, va l id , 
energy was used. 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
De s cription: 209.53 

RS: 209.53 

Station Elevation Data num= 64 
Sta El ev Sta El e v Sta El e v Sta El ev Sta El ev 

********************** *** ** ***************************************************** 
18830. 2 1036.718846 . 47 1036 . 66 18879 . 5 1036.8318897.96 

18981.04 1035. 9519020 . 45 1035 . 78 19054 . 3 1035. 919066 . 48 
19096. 25 1037. 719128 . 81 1038 . 6219162 . 01 1039. 2619189. 37 
1925 4. 25 1040.5919299.11 1040.9219330.55 1041.319351.87 
19400.92 1041.8919471.75 1042.04 19476 1029.5819484.73 
19499.21 1020.619527 . 23 1020.1619 563.46 1020 . 0419837.52 
19944.91 1019.1119959 . 55 1018. 2319976 . 64 1017.119988.84 
2002 3. 01 1013. 7120054 . 74 1007. 6620127. 96 1004. 5220206. 07 
20334.23 1004.47 20435. 5 1004.5220486 . 75 1004.9220506 .2 8 
20520. 92 1014. 7620528. 24 1016. 6120549 . 63 102 3. 72 205 54.8 

1036 . 85 18920.8 1036 . 7 
1036 . 519079.96 1037 .02 

1039 . 6919223.34 1040 . 15 
1041. 619380.04 1041.8 

1025.6319493. 22 1022. 25 
1019 . 7619907.24 1019. 3 
1016 . 1320005.93 1014 . 76 
1004 . 4420252.44 1004. 27 
1009 . 3520520.92 1013 . 31 
1024.9520567 .95 1029 . 34 
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Pre-ProjeC1: 
20571.66 1029 .920587 . 11 1038.7120594.25 1042 . 1820699.28 1041.58 20806.1 1041.01 
20881. 51 1040. 31 20963 . 2 1039.4821070.02 1038. 8421167.41 1037 . 6921220. 83 1037. 5 
21343 . 36 1036.8621409 . 34 1036. 3521475. 31 1036 . 121522 .44 1035. 78 

Manning's n values num= 
Sta n val Sta n val Sta n val 

************************************************ 
18830 . 2 .02519471.75 

Bank Sta: Left Right 
19471.7520594.25 

Ineffective Fl ow num= 
Sta L Sta R Elev 

18830.2 19471.8 1045 
2059421522.44 1045 

. 03220594.25 .037 

Lengths: Left Channel 

Permanent 
F 
F 

615 589.4 

CROSS SECTION OUTPUT Profile #PF#l 

Right 
627 

coeff contr. 
. 3 

Expan . 
. 5 

* * * * * * * * * * * * * * * * * * * ** * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * 
Right OB E.G. El ev (ft) * 1031.13 * Element Left OB Channel 

ve l Head (ft) 1.30 * Wt. n-val. 0.032 
w.s. Elev (ft) * 1029.83 * Reach Len . (ft) 615.00 589.40 
Crit W. S. (ft) * 1021.90 * Flow Area ( sq ft) *18154 . 68 
E.G. Slope (ft/ft) *0 . 000926 * Area (sq ft ) *18154.68 
Q Total (cfs) *166000 . 00 * Flow (cfs) *166000.00 

* Top wi dth (ft) * 1095. 30 * Top width (ft) * 1095. 30 
vel Total (ft/s) 9.14 • AVg . vel. (ft/s) 9.14 

• Max chl Dpth (ft) 25 . 56 * Hydr. Depth (ft) 16.58 
• conv . Total (cfs) *5455480.0 * Conv . (cfs) *5455480.0 
• Length wtd. (ft) 589.40 * wetted Per . (ft ) * 1102.78 

Minch El (ft) • 1004.27 *shear (lb/sq ft) 0 . 95 

627 . 00 

Alpha 1.00 * Stream Power (lb/ft s) 8 . 70 
* Frct:n Loss (ft) 0.67 • cum volume (ac re-h) 6848.83 *25935.10 2316.35 
• c & E Loss (ft) 0.06 • cum SA (ac res) 1894.88 • 2629.50 840.99 
**********************************************************************************************.:: 

Note: Multiple critical depths were found at th i s l ocation. The cri tical depth with the l owest, valid, 
energy was used. 

CROSS SECTION OUTPUT Profile #PF#2 
******* *************************************************** ************************************* 

E. G. El ev (ft) 1031.13 • Element: Left OB Channel Right OB 
• vel Head (ft) 1.30 Wt. n-val. 0.032 

W.S. Elev ( ft ) * 1029.84 *Reach Len. (ft) 615.00 589.40 627.00 
Crit w.s. (ft) * 1021.90 * Flow Area (sq ft) *18160.03 
E.G . Slope (ft/ft ) *0.000925 * Area (sq ft) *18160 . 03 

• Q Total (c f s) *166000 . 00 • Flow (cfs) *166000 . 00 
Top width (ft) * 1095.33 • Top width (ft) * 1095.33 
ve l Total (ft/s) 9 . 14 * AVg. vel. (ft/s) 9.14 

* Max Ch l Dpth (ft) 25 . 57 * Hydr . Depth (ft) 16.58 
conv. Total (cfs) *5458030.0 • Conv. (cfs) *5458030.0 
Length Wtd. (ft) 589 . 40 • Wetted Per. (ft) * 1102.82 
Minch El (ft) 1004 . 27 • shear ( lb/sq ft) 0.95 
Alpha 1.00 Stream Power (lb/ft s) 8.69 
Frctn Loss (ft) 0.67 cum volume (acre-ft) 1194.13 *26858. 03 762 . 11 
C & E LOSS (ft) 0 . 06 *Cum SA (acres) 200.96 * 2633.31 120.23 

***************************** *************************************************************** *** 

Note : Multipl e critical depths were found at this location. The critical depth with the l owest, valid, 
energy was used . 

CROSS SECTION 

RIVER: 1 
REAC H: 1 

INPUT 
Description : 209.42 

RS : 209. 42 ' 

Station Elevation Data num= 117 
Sta El ev Sta Elev Sta El ev Sta Elev Sta Elev 

* * *********** ******** ***** ** ****** * * ** * **** ** * * ** ** * * * * *** ****** * ** ***** ** * * *** * 
18066.3 1035.2 18092.5 1034.718174 . 13 1034.618232.22 1034.7518374.28 1034.76 

18519 . 36 103518614. 36 1034.6418643 . 67 1034.5418708.46 1034.118735.86 1034.9 
1875 7 . OS 103 5. 3618816. 34 1035 . 6218857.04 1035. 6919001.96 1035. 2819017. 56 1034. 59 
19031.34 1033.4219044 .82 103019075.88 1027 . 319098.95 1024.1519123.26 1035.21 
19142. 22 1034 . 819153.41 103 3 . 6619175.69 1033 . 0419229. 76 1032. 9219270. 26 1032. 96 
19318. 56 103 3.2219344.15 1031 . 8819356 . 56 1026.1619373.86 1022.6419393.04 1022 
19428.02 1022 . 119463 .74 1022 . 2719519. 23 1021.07 19565.1 1021.719573.94 1022.35 
19613.08 1022 . 7919626.02 1021.919630 . 14 1022.4119670 . 75 1023.0719686.66 1022 . 67 
19771. 52 1022 . 619783.71 1024 . 7219795. 37 1024.6119808.15 1021.7219887.54 1023 
19978 . 34 1021.89 20024 1019.6620043 . 24 1015.9520079.12 1012.220127.13 1009.85 
20197.83 1007 . 6 20239.6 1006. 7820318. 19 998.9120334.72 998.4420358.65 999.18 
20442. 82 1004 . 220493 . 17 1007 . 27205 59 . 67 1012. 3920578.47 1015. 2620600.01 102 3. 23 
20610. 4 7 1029. 5820635. 94 1031.1720643 . 41 1036. 7820653. 39 104320663. 79 1044.4 
20706.16 1043. 36 20730. 5 1041. 37 20742.8 1040 . 7820782. 21 1041. 6920812 . 94 1042 .18 
20850. 74 1041. 2 20869. 7 1042 . 6620877. 68 1041.04 20890. 4 1033. 520897.41 1030. 52 
20907. 67 1029. 5420917. 26 1029 . 520920. 08 1031.4520940.19 1031. 920959. 31 1031 . 64 
21075. 63 1032. 0921217. 55 1032. 321336. 33 1032 . 721395. OS 1032. 3721464.28 1030 . 89 
21504 . 38 1030.421565.16 1030 . 2321615.46 1029.79 21661.1 1028.9521714.94 1029 . 2 
21753. 32 1028 . 621780.93 1030 . 96 21834. 5 1029.8321868. 92 1030. 5821937 . 71 1032 . 32 
21987.07 1032.1822098.03 1030.822124.72 1030 . 722241.07 1032.7922289 . 03 1032 . 75 
22341. 52 1030.9522372.56 1030 . 47 22400.6 1030 . 4722442. 55 1031.0522532.24 1030. 58 
22582 . 04 1030.522661. 25 1030 . 7122731.42 1032 . 1822738. 15 1031.5922744 . 66 1028 . 33 

22751.2 1028.3322764.511032 . 1822773.18 1033 . 922782.89 1034.722830.05 1035.87 
22909.02 1035.7122931.75 1036 . 02 

Manning's n values 
Sta n val 

4 num= 
Sta n val sta n va l n val Sta 

** ** *** **** ********** * **** ** ** ***** ****** ** * **** ******** * * *** * ** 
18066 . 3 . 03719318. 56 . 03220663 . 79 . 032 20869.7 

Bank Sta: Left Right Lengths: Left Channe 1 
19318 . 5620610.47 501 486.04 

Ineffecti ve Fl ow num= 
St a L Sta R El ev Permanent 

18066 . 319123.2 6 1050 F 

Right: 
526 

.025 

coeff contr. 
.1 
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Pre-Project 
20663.7922931 . 75 1050 

CROSS SECTION OUTPUT Profile #PF#l 
*** ** ****************************************************************************************** 

E.G. El ev ( ft) 1030.40 Element Left os cha nne 1 
vel Head (ft ) l. 51 Wt . n- val. 0.032 

Right OS 

• w.s. Elev (ft) 1.028.88 • Reach Len. (ft) 501.00 486 . 04 526.00 
Crit w.s. ( f t) * 1.023.49 * Flow Area (sq ft ) *1.6825 . 82 
E.G. s l ope ( ft / ft ) *0.001432 *Area (sq ft) 1.1.1 .93 *16825 . 82 
Q Total (cfs) *166000.00 * Flow (cfs) *166000 . 00 

7 . 51 

Top width (ft ) * ],341. 42 * Top width (ft) 51.70 * 1258.67 
vel Total (ft / s) * 9.87 * Avg. ve l . (ft/ s) 9.87 
Max Chl Dpth (ft) 30 . 44 * Hyd r. Depth ( ft) 13. 37 

31 . 05 

Conv. Tot a l ( c f s) *4385964.0 * Conv . (cfs ) *4385964.0 
Length Wtd. ( ft) 486.04 * Wetted Per. (ft) * 1265.06 
Min Ch El (ft) 998. 44 Shear ( lb/ sq ft) 1.19 
Alpha 1.00 St ream Power (lb/ ft s) • 1.1. 73 

* Frctn Loss (ft) 0.54 cum volume (ac re-ft) • 6848.04 *25698.44 • 2316 . 30 
* C & E LOSS (ft) 0 . 17 *Cum SA (ac res) * 1894.51 * 2613.57 840 . 76 
********** ** ** ********************* ******************************* ************************* **** 

Divided flow computed for thi s cross - section. warning: 
warni ng: The velocity he ad has changed by more than 0.5 ft (0.15 m). This may indi cate t he need fo r 

additional cross sections. 
Note: Mult:i p 1 e c ri ti ca 1 depths were found at this 1 ocati on. The cri ti ca 1 depth with the 1 owest, va 1 i d, 

water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

E.G . El ev (ft ) 1030. 40 Element Left DB Chan nel * Right OB 
ve l Head (ft) 1 .51 wt . n-val. 0 . 032 
w.s . El ev (ft) * 1028.89 * Reach Len . (ft) 501.00 486.04 526.00 
Crit w. s . (ft) * 1023.49 * Flow Ar ea (sq ft) *16834 . 28 
E.G. 51 ope (ft/ ft ) *0 . 001430 * Area (sq ft) *16834. 28 

* Q Total (cfs) *166000.00 * Flow (cfs) *166000 . 00 
* Top Width (ft) * 1258.70 * Top Width (ft) * 1258.70 

vel Total (ft/s) 9.86 * Avg . vel. (ft / s) 9.86 
Max Ch l Dpth (ft) 30 . 45 * Hyd r . Depth (ft) 13 . 37 
Conv. Tota l (cfs) *4389570.0 * Conv. (cfs) *4389570.0 

* Length wtd. (ft) 486.04 Wetted Per . ( ft ) * 1265.09 
Min ch El ( ft) 998. 44 s hear ( 1 b/sq ft ) 1.19 
Alpha 1.00 Stream Power ( lb/ ft s) 1.1 . 72 
Frctn Loss (ft) 0 . 54 cum volume (acre - ft) 1.194.13 *26621.28 762 . 1.1 
c & E Loss (ft) 0.17 c um SA (ac r es) 200.96 * 2617 . 39 120.23 

******************* *************** ************************************************************* 
warning: The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m) . This may indi cate the need for 

addit i onal c ross secti ons. 
Note : Multiple c riti ca l depths we re found at this l ocation . The c riti ca l depth with the lowest, vali d, 

wate r s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 209 . 33 

Description: 209.33 - FEMA secti on v 
c ross section updated per Transystems 

Co rporat i on Mapping (2004) 
Stati on El evat i on Data num= 133 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El e v 
************* ******** *********************** ******** ******* ********************* 

17896. 2 1033 . 517958.97 1033.417986.14 1033 . 7518112.66 1034 . 2418188. 57 
18270 . 44 1033 . 7918305.44 1034. 5118345.72 1034 . 6718423.99 1033 . 7918435. 53 
18503.15 1034 . 2518553.69 1033.8418565. 35 1034.23 18681.1 1034.1318703.77 
18754. 95 1033 . 7918813.08 1034.118832. 57 1034. 518965. 64 1034. 9219086.19 
19114 .67 103219134.93 1026.84 19181.5 1024.9719197. OS 1026.4319203.85 
19223.43 1024.119250.18 1022.719253.79 1023.219282.68 1020.5519307.62 
19325.01 1017.3 19355.8 1018.86 19365 . 9 1018.62 19378 .8 1021.919409.32 
19428.42 1019 . 8819441. 87 1021. 319481. 76 1021.1719517. 59 1021. 62195 49 . 59 
19597. 25 1020. 3 19627. 7 1020.0919656.16 1020. 5419662. 21 1021. 32 19697.4 
19726.12 1023 . 819844. 27 1023 . 2419849.98 1026.219855.05 1023.4119879 . 93 
19888.16 1023.4519913.86 1022 . 8219926.21 1024.919931.49 1022.4219941. 55 
19955.92 1021.4119963 . 16 1022.120001.12 1016 . 37 20032.8 1013.8620059.79 
20098.45 1013.7320128.52 1013 . 0120166.76 1011.120221.811011 . 2620263.13 
20270.95 1012.0120280. 71 1010 . 1220297.89 1008.4820309.88 1001.6920317. 32 
20329. 38 997.9520387. 71 995.120406. 58 993 . 7120444 . 15 994 . 9120450. 21 
20481.01 997.6320509 . 49 1000.220517.12 100420538 . 38 1005 . 7920573 . 28 
20610 . 33 1010. 95 20679 . 1 1011. 3520688. 91 1012 . 2320695 .14 1015 . 3520715. 31 
20723.94 1029 . 820732. 61 1027.4620742. 95 1028 . 8 2075 7 . 3 1027 . 7120801.95 
20907 . 29 1031.09 20920. 3 1036 . 87 20934. 7 1034 . 9620949 . 59 1031. 220960. OS 
20990 . 79 1028.0521001. 98 1030. 6421022. 93 1029. 6821027 . 18 1030. 8421082.45 
21158.66 1031.2421353.12 1031.48 21455.4 1031.621531.07 1030.621626.53 
21653. 83 1030. 5321823 .49 1030.421871. 63 1029. 8821878. 34 1031. 2721890. 58 
21942. 99 1028. 61 21959.1 1027. 6421991. 93 1030. 86 22030.2 103222122 . 88 
22142.26 1031.5322167.18 1031.9522193.03 1031.3722250.67 1031.7322268.19 
22397 . 32 1031.2122414.21 1030.722431.33 1027.222441. 79 1026.422491.98 
22530 . 86 1027 . 3322550.52 1031.1922572.62 1031 .322581. 69 1028.3322592.78 
22605.98 1035.822633.72 1034 .8522651. 94 1034.85 

Man ning's n values num= 
Sta n val Sta n val Sta n val 

***************** ******************************* 
17896.2 . 03719086. 19 

Bank Sta: Left Right 
19086.1920715 . 31 

Ineffective Flow num= 
Sta L Sta R El ev 

17896.218965.64 1040 
20920.322651.94 1040 

.032 20920 . 3 .037 

Lengths: Left Channel 

Permanent 
F 
F 

563 490.4 

CROSS SECTION OUTPUT Profi 1 e #PF#l 

Right 
583 

coe ff Cont r . 
.1 

1033. 75 
1034. 26 
1033.85 
1034.65 
1024 . 41 

1017 . 4 
1019.5 
1021. 3 
1023 . 1 

1022. 23 
1025.12 
1013 . 33 

1010 . 7 
999.24 
996 .31 

1007 . 87 
1028 . 88 

1030 . 6 
1027 . 2 

1030. 72 
1030.11 
1028.9 
1032 . 6 
1031.1 

1026 . 69 
1028. 33 

Expan. 
. 3 

***** ***************** ********************* ******* ***** **** ************************************ 
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• 

• 

Pre-Project 
* E.G. Elev (ft) * 1029.68 Element Left OB * Channe l *Right OB * 
*vel Head (ft: ) 0.95 Wt . n- val . 0.032 0.032 
* w. s. Elev (ft) * 1028.74 • Reach Len. (ft) 563.00 490.40 583 . 00 

Crit: w.s. (ft:) * 1019.27 * Flow Area (sq ft) *21260.87 24.32 
E. G. slope (ft/ ft ) *0. 000900 Area (sq ft) *21260. 87 292 . 81 
Q Total (cfs) *166000.00 * Flow ( cfs ) *165977.10 * 22 . 86 
Top width (ft) * 1846.34 * Top width (ft) * 1587.61 258 . 73 
vel Total (ft/ s) 7.80 * Avg . vel. (ft/s) 7 . 81 0.94 
Max chl Dpth (ft) 35 . 03 * Hydr. Depth (ft) 13.39 0 . 55 

* conv. Total (cfs) *5534275 . 0 * Conv. (cfs) *5533513.0 762 .2 
* Length Wtd . (ft) 514.29 * wetted Per . (ft) * 1602 . 21 44.22 

Minch El (ft) 993 . 71 *shear (lb/ sq ft) * 0.75 0 . 03 
Alpha 1.00 Stream Power ( lb/ft s) * 5 . 82 0.03 

* Frctn Loss (ft) 0.62 Cum volume (acre-ft) * 6847.40 *25485.96 * 2314 . 49 
* C & E LOSS (ft) 0.04 * Cum SA (acres) 1894.21 * 2597 . 69 839 . 01 
* * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
warning: Divided flow computed for this cross-se ction. 
Note: Multiple critical depth s were found at this location. The critical depth with the lowest , valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
* * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Right 08 * E.G. El ev (ft) * 1029. 69 Element Left OB Channel 
* vel Head (ft) 0.95 * Wt . n-val . 0.032 

w.s . Elev (ft) * 1028 . 74 * Reach Len . (ft) 563.00 490.40 
Crit w.s. (ft) * 1019.27 * Flow Area (sq ft) *21271.72 
E.G. slope (ft/ ft) *0.000898 * Area (sq ft) *21271.72 

* Q Total (cfs) *166000 . 00 * Flow (cfs ) *166000 . 00 
Top width (ft) * 1587.64 * Top width (ft) * 1587.64 
vel Total (ft/s) 7 . 80 * Avg. vel. (ft/s) 7.80 

* MaX Chl Dpth (ft) 35.03 * Hydr. Dept h (ft) 13.40 
Conv. Total (cfs) *5538129 . 0 * conv. (cfs) *5538129 . 0 

* Length wtd. (ft) 514.25 * wetted Per. (ft) * 1602 . 25 
Minch El (ft) 993 . 71 * shear (lb/ sq ft) 0 . 74 

583.00 

Alpha 1.00 Stream Power (l b/ft s) 5 . 81 
* Frctn Loss (ft) 0.62 cum volume (acre-ft) * 1194.13 *26408.69 762.11 

c & E Loss (ft) 0.04 * cum SA (acres) 200.96 * 2601. 51 120 . 23 
******* ********* **************** ** *** ********************************************************** 

Note: Multipl e critical depths were found at this l ocation. The cri tical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description : 209.24 

RS: 209.24 

Station Elevation Dat:a num= 100 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

********** ************ * <1!: ** ************* 'l!- *************************** ************* 
18093.1 103318111.19 1032.6618170.55 1033.11 18249.7 1032.5618290.75 1033.5 

18331.25 1033.0118346.32 1033.518358.33 1032.9818369.13 1033 . 5418393.42 1033.13 
18469. 39 1033.0718512. 08 1033.0718637. 39 1032. 7 18752.3 1032 . 6518788.04 1032. 79 
18804. 94 1032.418838. 39 1032. 918864. 91 1032. 218883. 35 1028 . 4418899. 45 1032.41 
18908. 64 1036.0218915. 46 1032. 28 18922.1 1030 . 418942. 52 1030 . 2119012. 72 1021. 32 
19049. 33 1021. 2119102 . 51 102 5. 919144. 88 1026.16 19179.4 1027. 2819192 . 91 1028. 51 
19221.01 1027.4819251.07 1028. 3419265. 36 1027 . 519301. 53 1020. 3219329. 15 1019.35 
19360 . 39 1018. 9919370.19 1018.119394. 97 1017.4219404. 33 1016 . 3219424 . 98 1015.69 
19456.86 1016.7719466.18 1018 . 3619497.21 1020.3619524.86 1021 .0119549 . 47 1021.01 
19582.15 1021.419600. 78 102119641. 86 1023.091965 3. 99 1021. 2 3 19681.4 1021. 69 
19697.48 1020.819743 . 39 1020.719822.79 1021.8619837.12 1021.4319857 . 39 1019. 53 
19867.11 1020.419912.92 1020 . 5519923. 39 1019.9719969.32 1019 .1520004 . 86 1017.61 
20026.23 1016.2120141.25 1015.2420152.29 1010.620175.79 1010.3220193.09 1015.77 

20204. 3 1016. 5620231 . OS 1007. 3720243. 67 100320287. 34 1018. 5 20308 . 5 1018 . 37 
20324.96 101020735.49 101020735.59 1025 21770.2 102521803 . 67 1033 . 09 
21811. 84 1029. 2 21825. 3 1034 . 721842. 65 1025 . 5 21881. 3 1026.4421899 . 12 1026 . 89 
21924.24 1025.621976 . 69 1026.6721982.73 1025.6921999.87 1025.35 22090.2 1025 . 39 
22155.13 1025.322244 . 29 1025 . 3522289.44 1025.522316.75 1025.8822341.35 1028.8 
22353.64 1028.9322368.41 1032 . 3 22376.5 1028 22384 . 1 1026.3522390 . 56 1028.61 
22396. 37 1032. 3722437. 65 1032 . 0922468. 97 1032.2122560. 84 1032 .122647. 85 1032. 88 

Manning's n values num= 
Sta n val Sta n va l Sta n val Sta n val Sta n val 

******************************** ************************************************ 
1809 3. 1 . 03718942. 52 

sank Sta: Left Right 
18942. 5220287.34 

rneffecti ve Flow num= 
Sta L Sea R Elev 

18093.118914.46 1034.8 
20907.532 2647.85 1034.8 

. 03220141.25 . 03 720287 . 34 

Lengths: Left Channe l 
514 515 . 61 

Permanent 
F 
F 

Right 
523 

CROSS SECTION OUTPUT Profile #PF#1 

. 032 21825.3 

coeff con-cr. 
.1 

.025 

Ex pan. 
. 3 

************** ************** ************************* *** ************************** ************* 
* E.G. El ev (ft) 1029.02 Element Left 08 Channe l * Right OB 

vel Head (ft) 1. 35 wt . n- val. 0.034 0.032 
* w.s. Elev (ft) * 1027.66 * Reach Len. (ft) 514 . 00 515.61 523.00 
* crit w.s. (ft) * 1023.98 * Flow Area (sq ft) *10216.17 8126.34 

E. G. s l ope ( ft / ft) *0. 001727 * Area (sq ft) *10216 .17 *11426. 32 
Q Total (cfs) *166000.00 * Flow (cfs) *80383.11 *85616.89 
Top width ( f t) * 3253 . 83 * Top width (ft) * 1256.98 1996.85 
ve l Total (ft/s) 9 . 05 * AVg. vel . (ft/ s) 7.87 10.54 

* Max chl Dpth (ft) 24.66 * Hydr. Depth (ft) 8.13 13.10 
conv. Total (cfs) *3994065.0 * Conv. (cfs) *1934069.0 *2059997.0 
Length Wtd. (ft) 519. 56 * Wetted Per. ( ft) * 1265.93 637.10 

* Minch El (ft) 1003.00 Shear (lb/ sq ft) 0.87 1.38 
Alpha 1.07 stream Power ( lb/ ft s) 6.85 14.49 
Frctn Loss (ft) 0 . 99 * Cum volume ( ac re-ft) 6847 . 40 *25308.77 * 2236.06 
c & E Loss (ft) 0.01 * c um SA (acres) * 1894.21 * 2581.68 823.92 

****** ********* *** ********************* ******************************************************** 
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Pre - Project 
warning: Divided f l ow computed for this cross-section. 
Note: Multiple critical depths were found at: this l ocation. 

water surface was used. 
The critical depth with the l owest, valid, 

CROSS SECTION OUTPUT Profi l e #PF#2 

E.G. Elev (f1:) 1029.02 Element Lef1: OB Channel Right 08 
vel Head (ft) 1.36 Wt. n-val . 0.034 0.032 
w. s. Elev (ft) * 1027.66 * Reach Len. (f1:) 514.00 515.61 523.00 
crit w.s. (f1:) * 1023.92 * Flow Area (sq f1:) *10116 . 06 8124.44 
E. G. s lope (f1:/ft) *0.001733 * Area (sq ft) *10116 . 06 8124.44 
Q Total (cfs) *166000.00 * Flow (cfs) *80502.64 *85497.37 
Top width ( f1:) * 1837. 88 * Top width (ft) * 1217 . 69 620.19 
ve l Total (f1:/s) 9.10 • AVg. vel. (ft/s) 7.96 10.52 
Max chl Dpth (f1:) 24.66 * Hydr. Depth (f1:) 8 . 31 13.10 
Conv. Total (cfs) *3987012.0 * Conv. (cfs) *1933524 . 0 *2053488 . 0 
Le ngth Wtd. (ft) 519.55 * Wetted Per. (ft) * 1231.26 639.75 
MinCh El (f1:) * 1003.00 Shear (lb/ sq ft) 0.89 1.37 
Al pha 1.06 St r eam Power ( l b/ ft s) 7 . 08 14.46 
Frctn Loss (f1:) 0.99 Cum vol ume (acre-h) 1194.13 *26232 . 01 707 . 74 
C & E LOSS (f1:) 0 . 01 Cum SA (acres) 200 . 96 * 2585.72 116 . 08 

*********** ************* ****** ** ********* ************************=***************************** 

warning: Divided flow computed for this cross-section. 
Note : Mult i pl e critical depths were found at this location. The critical depth with the l owes t, val id, 

water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 209 . 14 

RS: 209.14 

Station El evation Data num= 175 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

******* ********* * * ** * ** **** * * * **** ****** ** ** **** * * * ** * ******* * *** ** **** * * * ****** 
17712.7 1032.217733.81 1032.317755. OS 103217769 . 95 1031 . 3817807.73 1031.5 

17918. 31 1031.0617920.82 1031. 35 17943.8 1031.417971.64 1032 . 03 17993 . 6 1031. 59 
18020.99 1031.4418029.62 1030.7518045.75 1030.9618061.27 1030.718068.04 1031.06 

18093 . 7 1031. 5 318113. 91 1031. 618141.03 1031. 518161. 73 1031. 6918203. 99 1031. 2 
18219.59 1031.4118257.52 1031.318268 . 17 1031.118314.57 1031.1718419.42 1030.9 

18497 . 7 103118540.47 1031.4918580 . 28 1031. 5618590.93 1031.1518633. 39 1030.95 
18650.39 1031.36 18680.6 1031.33 18720.2 1030.3418737.94 1030 . 4318755.98 1030.74 
18761.99 1030.5718784.42 1030.818801. OS 1030.8118813.66 1030. 3218833.88 1030 . 8 
18845.19 1030 . 618852.07 103118864 . 66 1029.5818869.21 1028.618880.65 1028. 56 
18885.94 1029.26 18891.7 1029 18922.1 1030.1218940.12 1029.49 18950.3 1030.6 
18957.14 1030.2718979.23 1028 . 2418984.98 1029.4718992.18 1032.5518998.45 1029.47 
19003. 26 1027.9619018. 59 1026 . 9819028. 63 1027. 2519044.02 1027.119074.49 1027.06 
19081.18 1026.819115 . 16 102 3. 8219127. 21 1022 .1519152. 59 1019 . 9119166.14 1019. 99 
19191. 51 1021. 3619196.09 1021. 919199. 73 1020.9819206.42 1021. 0719214 . 89 1022. 76 
19231.49 1024 . 5319245. 82 1024.819263. 22 1025. 519289. 61 1025. 8219298 . 62 102 5. 62 
19324.23 102619336.29 1025.2619345.92 1024.1819353 . 34 1023.919359 . 53 1022 . 62 
19371. 81 1019 . 2119387. 21 1016. 4719396. 66 1015. 6519407.14 1015. 2719424 . 22 1015. 38 

19446 1014.919468.59 1015.0719478.96 1015.419488.13 1016.419514 . 03 1016.16 
19544.56 1016.8119553.79 1017.6519576.59 1018.419585.23 1018.3419597 . 29 1017.1 
1962 5. 64 1017.2319633.67 1016. 9619662. 81 1017. 5 319679. 21 1017. 3919691.15 1018 . 07 
19718. 55 1018 . 619739.96 1018 . 419768.73 1018.89 19781 1019 . 719808. 31 1019.85 
19822.58 1020.9519830.13 1020.7719859.66 1021.0119900.07 1020.82 19905.4 1020.95 
19942.86 1020.6119958.76 1020 . 920016.03 1020.2420040 . 17 1020.1220076 . 36 1019 
20087.02 1018.8920107.15 1018. 3320126.03 1017 . 1820145.24 1017.120160 . 85 1022.12 
20168. 39 1023 . 6720173.07 1022 . 7220184.98 1017.120190.01 1016.0320200 . 85 1010.77 
20209. 55 1005.1 20215. 2 1003.2620224.09 1002 . 8720233. 55 1003 . 1920239 . 27 1004. 74 

20248 . 4 1008.35 20267 . 4 1018. 520271.19 1019.8720278. 27 1019 . 8620294 . 18 1014. 23 
20299.82 1013.1920314.27 1012.420327.64 1012. 7720348. 37 1015. 5620359 . 78 1014.91 
20385.64 1014. 720398. 56 101020748.72 101020748.82 102221863 . 55 1022 
21871.58 1022 . 521877.08 1022.621882.23 1022.721906 . 95 1034.8521913 . 42 1030 . 91 
21918.47 1032.5421926.44 1033 . 7121935.64 1030 . 3421940.87 1026.3 21945 . 9 1025.72 

21972 .1 1025. 7821989. 84 1026. 3122013. 87 1026 . 5522052. 95 1026 . 722065. 97 1027. 04 
22126.27 1028.2422168.73 1029.24 22206.6 1029 . 6622274.49 1030.8822316.41 1031. 2 
22330.02 1031.5222355 . 73 1031.6822369.85 1031.622394.81 1031.7422463.25 1031.65 
22479.79 1031.8822509 . 72 1031.722546.93 1031.7422588.34 1032.222649.92 1032.1 

Manning's n val ues 
Sta n val 

num= 
Sta n val Sta n val sta n val St a n val 

*** ********** ********* *** ******* *** ****************** *************************** 
17712.7 . 03719074 . 49 . 03220160.85 . 03720385.64 . 03221926. 44 . 025 

sank Sta: Left Right Lengths: Left channel Right Coeff contr. Expa n . 
19074.4920271. 19 515 499 . 52 517 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

17712 . 718998.45 1034 F 
21140.1822649.92 1034 F 

CROSS SECTION OUTPUT Profi 1 e #PF#l 
** ** *********** *** ********** ** ******************************* *** ******************************* 
* E.G. El ev (ft) • 1028.02 El ement Left OB Channe 1 Right os 
• ve l Head (ft) 1. 32 wt . n-val. 0.033 0.033 

w.s. Elev (ft) * 1026.70 * Reach Le n . (ft) 515.00 499.52 517.00 
c rit w. s. (ft) * 1023.36 * Flow Area (sq ft) * 9046.56 9239.76 
E.G. s lope (ft/ ft) *0.002091 • Area (sq ft) * 9046 . 56 *12787 . 81 
Q Tota l (cfs) *166000.00 • Flow (cfs) *74044.85 *91955.15 
Top width (ft) * 2920.83 *Top width (ft) * 1188.91 1731.92 
vel Total (ft/s) 9.08 * AVg. vel. (ft/ s) 8.18 9.95 
Max Chl Dpth (ft) 23.83 * Hydr. Depth (ft) 7 . 61 10 . 63 
Conv. Tota l (cfs) *3630274.0 * Conv. (cfs ) *1619296.0 *2010978.0 
Length Wtd. (ft) 509.13 * Wetted Per. (ft) • 1200.34 883.01 
Min ch El (ft) 1002.87 shear (lb/sq ft) 0 . 98 1. 37 
Alpha 1.03 Stream Power ( l b/ ft s) 8.05 13.59 
Frctn Loss (ft) 0.89 c um volume (ac re - ft) 6847.40 *2 5194 . 77 2090.70 
c & E Loss (ft) 0.13 cum SA (acres) 1894.21 * 2567. 21 801. 53 

**** **** *** ************* *********************************************************************** 

warning: Divided flow computed for this cross-section. 
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Pre-Project 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections . 
Multiple critical depths were found at this location. The critical depth with the lowest, 
water surface was used. 

Note: 

CROSS SECTION OUTPUT Profile #PF#2 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * 

E.G. El ev ( ft) 1028.02 Element Left OB channe 1 Right OB • 
vel Head (ft) 1.32 • Wt . n-val. 0 .033 0 . 0 33 
w.s. Elev (ft) • 1026.70 • Reach Len . ( ft) 515.00 499.52 517.00 
crit w.s. (ft) • 1023 . 39 • Flow Area (sq ft) 8958.25 • 9235.09 
E.G. slope (ft/ft) *0 . 002095 • Area (sq ft) 8958.25 9235.09 
Q Total (cfs) *166000.00 • Flow (cfs) *74355.09 *91644.91 

• To\' width (ft) • 2015.26 • Top width (ft) • 1146.27 868.99 
ve Total (ft/s) 9.12 • AVg . vel. (ft/ s) 8.30 9.92 

• Max c hl Dpth (ft) 23.83 • Hydr . Depth (ft) 7.82 10 . 63 
• Conv . Total (cfs) *3626796 . 0 • conv. (cfs) *1624523.0 *2002274.0 
• Length Wtd. (ft) 509.09 • Wetted Per. (ft) • 1161.72 887.71 • 

Min c h El (ft) 1002.87 s hear ( 1 b/ sq ft) 1. 01 1. 36 
Alpha 1.02 Stream Power (lb/ ft s) • 8.37 13 . 50 
Frctn Loss (ft) 0.89 • Cum volume ( acre-ft) 1194.13 *26119.12 603 . 53 
C & E LOSS (ft) 0.13 * Cum SA (acres) 200.96 * 2571.73 107 . 14 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * ** * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

warning: The energy loss was greater than 1.0 ft ( 0. 3 m). between the current and previous cross 
section . This may indicate the need for additional cross sections . 
Multiple critical depths were found at this location. The critical depth with the lowest , 
water surface was used . 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 209 . 04 

RS: 209.04 

Station Elevation Data num= 165 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
17436 . 1 1032 . 817481.92 1033.1217492 . 97 103417523.41 1033.35 17553.8 1033.63 

17567. 41 1031. 5517593.91 1032. 5517629. 24 1031. 9 17655.8 1031 . 7 17689.7 1032.45 
17695.46 1033 . 5817714. 36 1033.28 17733 . 5 1033 . 7817748.64 1032. 3417764. 76 1032.1 
17771.89 1030. 7217780.47 1032 . 0617790.76 1030.917801.38 1027.8717816 . 77 1028.68 
17830.26 1028.417903. 58 1029 17910. 5 1028.7318018.61 1029.2118054 . 11 1029. 58 
18068.41 1029.4618116 . 27 1029.618176 . 67 1029.55 18188 . 3 1029.2418231.03 1029.42 
18257.65 1029.1818293. 37 1030 . 4418300.67 1031.4218303.42 1030.2118325.88 1029. 58 
18349. 35 1029.818368.26 1029 . 318405.02 1029.918413.03 1029 . 418422.64 1029.8 
18438.88 1029.5318477.77 1029.3918506.45 1028.2818520.92 1028.6118558.78 1028.72 
18600. 38 1028. 3418620. 89 1028. 7418645. 84 1028. 7418668.28 1029. 12 18676.4 1032 .1 

18682.1 1030. 818687.17 1031. 0418693. 62 1029.83 18704 1029. 6918712. 79 1032.9 
18719.4 1029. 3618729.67 1031.0618732.96 103018744 . 07 1031.1318756.77 1030.5 

18763.23 1032. 3118770.67 1032.118787.85 1029.1618817 . 09 1029. 318848.11 1029.01 
18855.89 1029.418896 . 56 1028.7818900.74 1028.3218904 . 52 1026.4718916.87 1026.35 
18924.49 1027.318953.93 1028.7618978.91 1029 . 118990.65 1028 . 5419010.12 1028 . 26 
19022. 96 1031. 3419032. 32 1028. 319047. 62 1027. 3919092. 73 1026 . 5319103. 69 1025 . 67 
19138 .37 1024.6619177.83 1021.9319196.79 101919225.46 1018 . 5119249.34 1018.6 
19280.44 1022.4 19302 1026.1719327.89 1025 . 7919336.16 1025.11 19356.9 1021.79 
19371.16 1017.5319374.44 1015.519384.22 1014 . 7719399.04 1011.7819405.42 1011.48 
19417.16 1012. 719427. 75 1014. 7619437. 29 1013 . 3919456. 39 101419462. 67 1013. 64 
19470.92 1014.8419487.88 1013.3619517 . 22 1012.6619535.61 101419553.79 1016. 39 
19571.83 1017.1219585. 34 1017.0819616 . 81 1017. 5819660.08 1017.9519677.15 1017 .9 
19689.47 1018 . 5619734.18 1018.119789 . 91 1017.1119808.47 1017.1819838.18 1016 . 55 
19869.54 1017 . 7219955.17 1018.1619985. 34 1017 . 0519993.46 1016 . 120033.72 1013. 3 

20059.3 1012 . 720088.98 1012.3120095 . 15 1012 . 8420110.54 1010.4620127.24 1007.07 
20143. 74 1007 . 02 20165. 7 101120181. 04 1014 . 320198.46 1016. 7720207.15 1016.4 
20231.68 1012.0620261.67 1011.2120295.29 1011. 520349.03 1012. 5820373 . 43 1012. 57 
20411.55 101020761.17 101020761.27 102021949.73 102021962.03 1020 

21974.3 1023.2921988.69 1033.421992.14 1031.1121999. 39 1032.8822011.93 1033.73 
2202 4 . 53 1026.122043 . 74 1026.2822072. 39 102722075.88 1027.8422101.16 1028.39 
22112.98 1029.0322158 . 53 1029.59 22192. 5 1030.422243.49 1031.222251. 38 1030.62 
22255 . 34 1028.53 22266 1027.9622271.88 1030.5722302 . 67 1030 .1322353.28 1030.1 

22435 . 9 1030.822527 . 91 1030.9122594. 31 1031.7522629.46 1031 .622666.72 1032.11 

Manning's n values num= 
Sta n val sta n val sta n val Sta n val Sta n val 

******************************************************************************** 
17436.1 . 03719047.62 

Bank Sta : Left Right 
19092. 7320198.46 

Ineffective Flow num= 
Sta L Sl:a R Elev 

17436.119047.62 1035 
21356.7222666.72 1035 

. 03219993.46 . 03721949 . 73 

Lengths: Left Channel 
495 493.13 

Permanent 
F 
F 

Right 
531 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

. 03222011.93 

coeff Contr. 
.1 

.025 

Ex pan . 
.3 

*********************************************************************************** *********** 
E.G. El ev ( fl:) 1027.00 • Element Left OB • channe 1 Right OB 
vel Head (ft) 0.87 • wt. n-val. 0.034 0.037 
W.S. Elev (ft) • 1026.13 • Reach Len. (ft) 495.00 493.13 531.00 
Crit w.s. (ft) • 1021.52 • Flow Ar ea (sq ft) 9913.34 12245.20 
E.G. slope (ft/ ft) •o. 001480 • Area (sq ft) 9913. 34 16013. 59 
Q Total (cfs) *166000.00 • Flow (cfs) *75405.80 *90594.20 
To\' width (ft) • 2879.88 • Top width ( ft ) • 1097. 26 • 1782.61 
ve Total (ft/s) 7.49 • Avg. vel. (ft/ s) 7.61 7.40 
Max Chl Dpth (ft) 19.11 * Hydr. Depth (ft) 9.03 10.57 

• conv. Tota l (cfs) *4314713.0 • Conv. (cfs) *1959966 . 0 *2354747.0 
Leng1:h Wtd. (ft) 503. 55 * wetted Per. (ft) • 1102.44 1168. 66 
Minch El (fl:) 1007.02 s hear (lb/sq ft) 0.83 0 . 97 
Alpha 1.00 • Stream Power ( lb/ ft s) • 6.32 7 . 16 

• Frctn Loss (ft) 0. 55 • Cum volume (acre-h) 6847.40 *2 5086.06 1919.78 
* C & E LOSS (ft) 0.00 Cum SA (acres ) 1894 .21 * 2554.10 780 . 68 
*********************************************************************************************** 

warning: Divid ed f l ow computed for this cross-secti on . 
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valid, 
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Not:e: Multiple critical depths were found at this l ocation . 
wat:er surface was used . 

Pre-Project: 
The criti cal depth with the l owest, vali d, 

CROSS SECTION OUTPUT Profile #PF#2 
** **** ********************* **** *** **** ***** **************** ** * ** ************ **** ***** ********** 

E. G. Elev (ft) • 1027 . 00 El ement Left OB Channel • Righ t OB • 
• ve l Head (ft ) 0 . 87 Wt . n-val . 0.034 • 0.037 

w.s . Elev (ft) • 1026.13 • Reach Len. ( ft ) 495.00 493.13 531.00 
Crit w.s. (ft ) • 1021.52 • Fl ow Area (sq ft) 9898.05 *12246 . 61 

• E.G. s lope (ft / ft) *0.001472 • Area (sq ft) * 9898 .05 *122 46 . 61 
Q Total (cfs) *166000.00 • Flow (cfs) *75956.70 *90043 . 30 

• Top wi dth ( ft ) * 2229 . 47 • Top width (ft) • 1071.21 • 1158. 26 
ve l Total ( ft / s) 7.50 • Avg . vel . (ft /s) 7 . 67 7.35 

• Max c hl Dpth ( ft ) 19 .11 • Hydr . Depth (ft) 9.24 10.57 
• conv . Total (cfs) *4326838.0 * Conv . (cfs) *1979833.0 *2347005 . 0 
• Length Wtd. (ft ) 503 . 49 * Wetted Per. (ft) * 1077 . 41 1174.79 
• Minch El (ft) • 1007.02 shear ( lb/ s q ft) 0 . 84 0.96 
• Alpha 1.00 • St r eam Powe r ( lb/ ft s) • 6.48 7.04 
* Frctn Loss ( f t) 0.55 Cum volume (ac re-ft) 1194.13 *26011 . 00 476.05 
• c & E Loss (ft) 0.00 cum SA (acres) 200 . 96 * 25 59 . 01 95.11 
<:: ******1:**0:: * 0:: ****** *****1: 1:****1:************1:********* *********-t;;*'f;:*'f;:************* **** *** O::** ***** 

warning : Divided f l ow computed for t:his c ross-sect: i on. 
Note: Mul tipl e critical depths were found at this l ocation. The critical depth with the l owest , vali d, 

wa t:er surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 208.95 

Descript i on : 208 . 95 
Station Elevation Data num= 179 

Sta Elev Sta Elev Sta Elev Sta Elev Sta El ev 
*************** *******************1:*****'f;;**'f;;*** ** ** **1:* *** 1:1: * ******************* 

17602. 6 1030. 717651. 71 1029 . 7817678 . 28 1030.4417702. 53 1029. 58 17709.4 1030.1 
17716 . 28 1027. 7417726 . 85 1027.241775 4 .92 1027.117785.11 1027.4717835 . 06 1026 . 8 
17871.62 1027 . 4917953 . 86 1027. 3617970 . 21 1026. 5318023. 39 1026. 3518038.68 1027. 3 
18091.11 1027 . 718094 . 77 1029 . 1818100 . 61 1027.4618198.47 1027 . 318220 . 25 1027.92 
18246. 36 1027 . 718309 . 26 1028 . 2918344 . 29 1028.4518407.59 1027.4418451.06 1027. 54 
18478.84 1027 . 87 18531 . 8 1027.918579 . 44 1028.618682.24 1028.418703.67 1027.9 
18808.65 1028 . 1418857 . 03 1026 . 7318917 . 85 1028.0918938.27 1027.3818952 . 79 1026.25 

19030. 7 1025 . 6219046. 62 102 5 . 0619082. 99 1025.4919104. 79 1024. 619112 . 99 1025 . 03 
19124. 51 1030 . 6519140.48 102 5 . 31915 7 . 35 1026.0919168. 11 1024. 5519173 . 85 1025. 4 
19195 . 16 1023 . 8219207. 08 1021. 8719270. 39 1018.9419282- 25 1014 . 0419305. 81 1013. 5 
19323.91 1009 . 5 19355.8 1008.9319366 . 92 1009 . 419397.25 1014 .53 19409.8 1013.58 
19425. 9l 1014 . 79 19456 .9 1015 . 7219460 . 95 1014 .0219470.72 1012.9419481.47 1013. 92 
19495. 24 1008 . 88 19506 . 5 1007 . 819522 . 51 1007 .4919548 . 22 1008.1719566. 69 1005. 6 
19598 . 49 1005 . 219607 _ 34 1006 . 8619629. 96 1013 . 5719636.47 1011 . 621965 3 . 72 1010 . OS 
19696.34 1010 . 0919777.25 1013 . 0119819.13 1016.0219864. 73 1015 . 5219888 . 04 1016.45 
19903. 55 1017 . 6219939. 71 1017 . 39 19944 . 9 1016. 8619961. 63 1017. 3519968. 78 1016. 6 
19989. 37 1017 . 9320035.86 1019 .220080.09 1021.820099.08 1019.9320121. 36 1018 . 6 
20137.49 1018 . 6 20148 . 8 1020 . 120184 . 87 1019. 7120189. 78 1018.0720196. 27 1018. 4 7 
20209. 65 1016 . 1720285 . 35 1015. 620 305. 76 1015.0520324.48 1013 . 520343. 75 1009 . 77 
20 358. 33 1008 . 95 20370 . 4 1011 . 3820394 . 52 1012. 4 20413. 5 1014 .1920426 . 89 1014 . 5 

20439 . 5 1014 . 0320455. 51 1012 . 3320465. 37 1012.8320483 . 75 1012. 3120489.18 1010 . 9 
20510. 98 1009. 520519 . 28 1007. 7620531 . 47 1011.0620546 . 03 1006. 27205 73 . 29 1004 . 38 
205 76.36 1003.120604 . 86 1000.7820634 . 63 1000 . 420646 . 76 1000. 7220658 . 11 1002 .9 
20679 . 97 1002 . 5620696 . 64 1001.452074 7 . 49 997. 3320778 . 46 997.4520790 . 93 997 . 9 
20799 . 87 1002 . 98 20826. 7 1022.0920836 . 45 1026.1820841. 68 102 3. 2520885 .15 1023 . 4 

20920. 7 1022 . 7820959.96 102 3 . 2220968 . 83 1023.620987. 66 1032. 921003 . 77 1031 
21026. 87 1031. 8921043. 74 1031. 8 21076 . 8 1032. 521096. 37 1031 . 421112.48 1032 . 38 
21141. 57 1032 . 0521164.67 1033 . 3921189 . 39 1032.8521193. 31 1033 . 5521219.82 1023 . 28 
21269.17 1023 . 4221286.95 1033 . 0221310 . 01 1029.221351.05 1032.121360.77 1031. 64 
21387.79 1031.6321396 . 55 1030.7921410. 37 1030.7921421.06 1033.8621429 . OS 1034.1 
214 56 . 59 1024. 1821491.5 7 1024 .0121589 . 23 1024.0621735.97 102 4 .24 21832 . 1 1024 . 74 
21894. 74 1024. 8321931. 61 102 5 .1721980. 52 1026. 1622127. 26 1027. 6222173 . 37 1028 . 9 
22176. 23 1035. 5222183. 06 1039. 7122188.16 1038.9 22201.8 1039. 9222208. 53 1033 . 98 
22216 . 16 1030.1322224.26 1030 . 7422231 . 11 1027. 122236.95 1026.2822242 . 59 1026 . 7 
22251.03 1030. 522265. 51 1030 . 4222289 . 51 1031.1422297.99 1030 . 3422321.91 1029 . 9 
22 425.63 1030.0322527.54 1030.6122572 . 36 1030.3722612.01 1030.81 

Manning's n values num= 
St a n val Sta n val Sta n va l Sta n val Sta n val 

***************** ****** 0:: *******1:* *************** 0::1: ****************1:*1:1:*** 0:: ****** 
17602.6 . 03719173.85 

Bank Sta: Left Right 
19173. 8520836.45 

Ineffective Flow num= 
Sta L Sta R Elev 

17602.619157- 35 1038 
20987.6622612 . 01 1038 

.03220836.45 .03220987.66 

Le ngths : Left c hannel 
458 514 .75 

Permanent: 
F 
F 

Right 
603 

CROSS SECTION OUTPUT Profile #PF#1 

. 03722188 . 16 

coeff Contr. 
.1 

.025 

Expan. 
. 3 

*1:**** * **** ** ** **** ** ** * ** ** * ** * ** ****** * * **** ********'* ** ** *** * *****************'* ** * ** *** ***** 
* E.G. El ev (ft ) * 1026 . 45 • El eme nt 

vel Head (ft ) 0.86 wt. n-val. 
W. s. El ev ( ft ) • 1025 . 58 • Reach Le n . (ft) 
c rit w. s . ( ft ) • 1018.20 • Flow Area (sq ft ) 

* E. G. s lope (ft/ft ) *0.000834 *Area (sq ft) 
Q Total (cfs) *166000.00 • Flow (c f s) 
Top width (ft ) * 2457.28 *Top width ( ft ) 
ve l Tota l (ft / s) 7.40 * Avg. ve l . ( ft / s) 
MaX Ch l Dpth (ft) 28.25 * Hydr. Depth (ft) 
conv . Tota 1 (cfs) *5748423 . 0 * conv. (cf s) 

* Length wtd . (ft) 515. 30 * wetted Per. ( ft) 
Mi n ch El (ft) 997. 33 shear ( 1 b/ s q ft) 
Alpha 1.02 St r eam Power ( lb/ ft s) 

• Frctn Loss (ft) 0 . 57 cum volume (acre-ft) 
C & E LOSS (ft) 0. 03 Cum SA (ac res) 

**** ***'* ** * * * * * * ** * ** ** * * * * '* '** * * ** * * **** * * **1: ************* *** 

warni ng: Divided flow computed fo r this c ross-secti on. 

Left OB * 
0.037 

458 . 00 

c ha nnel 
0.032 

514.75 
*22104 . 58 
*22104. 58 

*165251. 60 
• 1661. 18 

7.48 
13.31 

*5722 507 . 0 
* 1679 . 17 

0 . 69 
5. 12 

*24904. 83 

7. 21 
41. 57 

5 . 62 
102 . 19 

0.78 
0 . 56 
194 . 6 

13.09 
0.03 
0.02 

6847.16 
1893 . 63 * 2538.48 
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Right OB 
0. 032 

603.00 
316. 24 

1034.34 
742.77 

693.92 
2.35 
2.34 

25721.4 
136 . 42 

0.12 
0.28 

1815 . 87 
765 . 58 



• 

• 

• 

Note: Multiple critical depths were found at this locati on . 
water surface was used. 

Pre-Project 
The critical depth with the lowest, valid , 

CROSS SECTION OUTPUT Profile #PF#2 
**************************************************************************************.:-******** 
* E.G. El ev (ft) * 1026.45 * Element Left OB Channel * Right OB * 

vel Head ( ft ) 0.86 * wt. n-val . 0.032 0.032 
w.s. Elev (ft) * 1025.59 * Reach Len. (ft) 458.00 514.75 603.00 
Cri t w.s. (ft) * 1018 . 20 *Fl ow Area (sq ft) *22111.07 316 . 77 
E.G. slope (ft/ft) *0 .000833 *Area (sq ft) *22111.07 316.77 
Q Total (cfs) *166000 .00 * Flow (cfs) *165255.50 * 744.54 
Top width (ft) * 1796.50 * Top width Cft) * 1661.18 * 135.32 
vel Total (ft/s) 7.40 * Avg. vel. ( ft/s) 7.47 2.35 
Max chl Dpth (ft ) 28 . 26 * Hydr. Depth (ft) 13.31 2.34 
conv . Total (cfs ) *5750654 . 0 * conv . (cfs) *5 724861.0 25792.7 

* Length Wtd. (ft) 515 . 30 * wetted Per . ( ft ) * 1679 . 36 136. 42 
*Min Ch El (ft) 997 . 33 Shea r (lb/sq ft ) 0.68 0.12 
*Alpha 1.02 *Stream Powe r (lb/ft s) 5 . 12 0.28 
* Frctn Loss (ft) 0.57 cum vol ume (ac re-ft) 1194 . 13 *25829 . 82 399.47 
* c & E Loss (ft ) 0 . 03 *cum SA (acres) 200 . 96 * 2543 . 55 87.23 
******************************.:O**************************************************************** 

warning: Divi ded flow computed for this c r oss-sect ion. 
Note: Multipl e critical depths were fou nd at this l ocation . The critical depth with the lowest, valid , 

water surface was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Descripti on: 208 .85 

RS: 208 . 85 

Station Elevation Data num= 94 
Sta El ev s ta El ev Sta El ev Sta El ev Sta El ev 

**************** * *** * ******* ** ************* ************ * * ** ***** * *********** * *** 
17686 . 5 1031. 317694.85 1029 . 1417749.61 1029 . 8317758 . 78 1029.2417984.78 1029 

18200 . 56 1027. 33 18280.2 1027 . 4818328. 38 1026.7418441.61 1027.218481.04 1029.88 
18510.33 1030 . 4718682. 91 1029 . 6618740.64 1028 . 5118754 . 98 1027.6618784 . 26 1028.29 
18831 . 49 1028 . 118874.45 1029.918981.82 1029 . 1619065 . 57 1029.1719153. 39 1028 . 46 
19206.02 1028 . 819223.16 1016 . 919235.47 1012.619256 . 34 1009.9419276.84 1008 . 4 
19321.83 1007 . 7919338 . 38 1008.5419346.72 1011.7719362. 51 1004. 319405. 36 1008.25 
19423.93 1009.2 19438.9 1012 . 4519455.14 1010 . 47 19490 . 9 1010.8219519.66 1014 . 86 
19526.32 1012 . 1319549.87 1011.819568.97 1014 . 59 19634 . 7 1016 . 3719646 . 89 1017.27 
19710.87 1016.62 19760 . 5 1017.0919801.77 1016.0619827.94 1016 . 3419863. 39 1018.72 
19910. 52 1019 . 5620029. 52 1020 . 03 20086 . 67 1019. 9920123 . 45 1020. 8520133. 93 1019. 7 
20161. 37 1020 . 5920247.21 1020 . 8920314.65 1017.220322.23 1017 . 9420368.81 1017.46 
20450.41 1017.56 20502 . 8 1016.2520508.13 1017.1120550.98 1012 . 0220589 . 54 1010.1 
20610.51 1006 . 6920658. 34 1002 .720671 . 28 1001. 7520700. 39 1007. 5220728 . 31 1009 . 8 
20767.63 1007 . 720799.68 1004.620828.74 100020843.88 998 . 88 20892.5 999.97 
20902. 76 1003. 520934. 99 1026.0120948. 22 1022.1321019. 79 1022. 2521070. 81 1021. 7 
21121.72 1022.221135.411028 . 06 21144 . 4 1029 . 4921161. 18 1022.3121191.38 1023.06 
21314.23 1023.5621380.26 1024 . 1621412.34 1023.3121460 . 67 1023.321510.92 1022 . 62 
21535. 21 1023. 2821562.07 1022.621581.65 1023 . 8321609. 58 1023.4221953 . 16 1026 . 38 
22103.46 1028 . 5222197. 52 1029.322301.84 1029.8222339 . 32 1029.6 

Manning's n val ues num= 4 
Sta n val sta n val Sta n val Sta n val 

* * * * * ** * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * 
17686.5 . 03719206.02 

Bank Sta: Left Right 
19206.0220934.99 

Ineffective Fl ow num= 
Sta L Sta R El ev 

17686.519206 .02 1035 
21144.422339.32 1035 

. 03 220029. 52 . 032 20934.99 

Le ngths : Left Channel 
511 479 . 03 

Permanent 
F 
F 

Right 
452 

.037 

coeff contr . 
.1 

Expan . 
. 3 

CROSS SECTION OUTPUT Profile #PF#l 
*********************************************************************************************** 
* E.G. Elev (ft) 1025.84 * El ement Left OB Channe l * Ri ght OB * 

ve l Head (ft) 1. 21 * Wt . n-val . 0.032 0 . 037 
w.s. Elev (ft) * 1024.64 * Reach Len. (ft) 511 . 00 479 . 03 452.00 
Crit w.s . (ft) * 1020.18 * Fl ow Ar ea (sq ft) *18612 . 24 465.32 
E. G. slope ( ft / ft) *0. 0015 33 * Area (sq ft) *18612. 24 1150. 89 
Q Total (cfs) *166000.00 * Flow (cfs) *164664 . 20 * 1335.78 
Top width C ft) * 2 503.80 * Top width (ft) * 1721 . 01 782. 79 
ve l Tota l (ft/s) 8.70 * Avg. vel . (ft/s) 8.85 2.87 
Max Chl Dpth (ft) 25.76 * Hydr. Depth (ft) 10 . 81 2 .48 

* conv. Total (cfs) *4240165.0 * Conv. (cfs) *4206045.0 * 34120.1 
* Length wtd . (ft) 478.92 * wetted Per. (ft) * 1738 . 22 188.60 

Min ch El ( ft) 998.88 s hear (lb/sq ft) 1.02 0.24 
Al pha 1.03 *Stream Power ( l b/ft s) 9.06 0.68 
Frctn Loss (ft) 0.62 *cum volume (acre-ft) 6846.94 *24664.25 1800.75 
c & E Loss (ft) 0.05 *cum SA (ac res) * 1893.10 * 2518.50 755.36 

*********************************************************************************************** 

warning : Divided flow comput ed for this cross-section. 
Note : Multi pl e critical depths were found at t his l ocation . The critical depth with the lowest , val id, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
* E.G. El ev ( ft) 1025.85 Element Left OB Channel * Right OB * 

vel Head (ft) 1.21 * Wt. n-val. 0.032 0.037 
* w.s . Elev (ft) * 1024.64 * Reach Len. (ft) 511.00 479.03 452.00 
* crit w.s. (ft) * 1020.18 * Flow Area (sq ft) *18621. 90 466. 37 

E.G. Slope (ft/ft) *0. 001530 * Area (sq ft ) *18621. 90 466 . 37 
* Q Total (cfs) *166000.00 * Flow (cfs) *164660. 50 * 1339.49 
* TO~ Width (ft) * 1908.84 * Top width (ft) * 1721.02 187.81 

ve Total (ft/s) 8.70 * AVg. vel. (ft/s) 8. 84 2 . 87 
Max chl Dpth (ft) 25.76 * Hydr. Depth (ft) 10.82 2. 48 
Conv. Total (cfs) *4243892.0 * Conv. (cfs) *4209647 . 0 * 34244.8 
Length Wtd. ( ft) 478.92 Wetted Per . (ft) * 1738.23 188.64 
Min c h El (ft) 998.88 * Shear (lb/sq ft) 1.02 0.24 
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* Alpha 1.03 * Stream Power (lb/ ft s) 
* Frctn Loss (ft) 0 . 62 * cum volume (acre-ft) 
* C & E LOS S (f1:) 0. 05 * Cum SA ( acres) 

******* *************** ************** ********** ********** ***** 
warning : oi vi ded flow computed for thi s cross - section. 
Note: Multiple critical depths were found at this location. 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 208.75 

Description: 208.75 - FEMA section u 
Station El evation Data num= 120 

Pre - Proj*ect 
9.05 0.68 

1194.13 *2 5589.15 394.05 
200.96 • 252 3 . 56 84.99 

* * * ****** * ***** * * * ******** * * **** 

The critical depth with the lowest, val id, 

Sta El ev Sta El ev Sta Elev sta Elev Sta Elev 

18173 . 6 1027.118257.35 1026.618340 . 04 102618367.17 1025.85 18472.3 1025 . 33 
18563 . 9 1028.418584.53 1028.6518617.81 1027.2618655.45 1028.1618671 . 42 1028.21 

18702 . 85 1027.6418720.75 1029.2818764.48 1030 . 7318832. 51 1030.9518900 . 38 1030 . 43 
18954.98 1029.618984.44 1028.4718996 . 07 1026.719017.06 1026 . 719056.46 1027.48 
19103.99 1027.7119153.26 1027 . 5219204 . 89 1026.7419212 . 98 1026.2819226.43 1021.15 
19249 . 91 1010.1619266.81 1008.819299 . 44 1007 . 519308 . 35 1007 . 8819324 . 64 1009.65 
19332.09 1012.6519339.05 100919344 . 99 1006.4719362 . 61 1005 . 619374.08 1006.4 
19427.89 1008.7719452.89 1009 . 8519478.06 1011.5219505.81 1012 . 2619526 . 98 1013 . 15 
19535.38 1014. 5319541.92 1015. 3919562. 58 1013.9119580.22 1014.519611.04 1016.44 

19649.5 1015 . 55 19676.7 1015 . 719706.53 1017.5819723.84 1018.0919752 . 75 1018 . 69 
19793.14 1018.4519817.64 1018.7419868.41 1019. 5619904.45 1019. 5820006 . 67 1019 . 78 
20053 . 74 1019.6720110 . 37 1019.6320147 . 15 1019 . 220205. 32 1018.1820213.52 1017 . 6 
202 30. 83 1016. 5620246 . 24 1016. 2120258 . 43 1015 . 620282. 65 1013 .1320304.16 1013. 25 
20325. 33 1013.8820360.87 1013.0220399 . 39 1010 . 9320443.45 1008.8320509.67 1006.65 
20530.45 1005. 320549. 36 1002.9420624 . 04 1001. 58 20641.4 1000 . 6320653 . 89 1001.2 
20674 . 36 1001.420691.66 1000.4420708.01 1002.620717. 29 1003.8220733 . 99 1004.85 
20745.04 1006. 320762.48 1008.2720775.95 1009. 320782.78 1010.2820788.76 1010.74 
20801. 71 1012. 5220813. 85 1010 . 7820838. 24 1010. 5920846 . 26 1013 . 6520860.81 1005 . 65 
20869.16 1002. 57 20881. 6 1002 . 6520888 . 55 1005. 2820898 . 48 1008 . 2720908 . 17 1004 . 93 
20915 . 98 1003 . 920930.47 1011.0420936.86 1016.2920940 . 05 1018.520952 . 96 1025.18 
21004 . 85 1025.6821010.02 1025. 221017.4 2 1023. 321098. 69 1024.0821136.04 102 3 .95 
21181. 34 102 3. 4121212 .16 1022. 921283. 95 1024. 2721300. 57 1033. 421323 . 99 102 3 . 8 

21329. 9 1023. 31 21360. 2 1022 . 84 21410. 93 1022. 321471. 63 1021. 921516 . 43 1021. 9 
21910.17 1026 . 7822038. 72 1028.0622133. 23 1028 . 922205.11 1029. 522228 . 96 1029 . 66 

Manning ' s n va 1 ues num= 
Sta n val sta n val s ta n va l 

18173 . 6 . 03719212.98 

sank Sta : Left Right 
19212 . 9820952. 96 

Ineffective Flow num= 
Sta L Sta R Elev 

18173.619204 . 89 1038 
21098 . 69222 28 . 96 1038 

. 03220205. 32 .032 

Lengths: Left Channel 
565 559.49 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi l e #PF#l 

Right 
569 

Coeff contr . 
.1 

Expan. 
. 3 

E. G. El ev (ft) 1025 . 18 Element Left OB • channe 1 • Right OB 
vel Head (ft) 1.06 • Wt . n-val . 0.032 0.032 
w.s. Elev (ft) * 1024.13 * Reach Len. (ft) 565.00 559.49 569.00 
Crit w.s. (ft) * 1017 . 95 * Fl ow Area (sq ft) *20128 . 00 36.69 

• E.G. Slope (ft/ ft) *0 . 001099 • Area (sq ft) *20128 . 00 666.75 
Q Total (cfs) *166000.00 • Flow (cfs) *165967.70 32.36 
Top width (ft) • 2367 . 21 * Top width (ft) • 1732 . 29 634.92 
vel Total (ft/ s) 8 . 23 * Avg. vel . (ft/ s) 8 . 25 0.88 

• Max chl Dpth (ft) 23 . 69 • Hydr. Depth (ft) 11.62 0 . 43 
• Conv. Total (cfs) *5008106 . 0 • Conv. (cfs) *5007130.0 976.2 
• Length Wtd . (ft) 559.61 Wetted Per. (ft) • 1749.85 84.59 
• MinCh El (ft) 1000.44 Shear ( l b/sq ft) 0.79 0.03 

Alpha 1.00 Stream Power (lb/ ft s) • 6.51 0.03 
• Frctn Loss (ft) 0.80 • Cum vol ume (acre-ft) • 6846.94 *24451.24 1791.32 
* C & E LOSS (ft) 0.05 • Cum SA (acres) 1893.10 • 2499.51 748.01 
**"**************** ***************************** ******* ************************************* **** 

warning: 
warning: 

Note: 

Divided flow computed for this cross -section . 
The velocity head has changed by more than 0.5 ft ( 0.15 m) . Thi s may indicate the need for 
additiona l cross sections. 
Multiple critical depths were found at thi s location. The critical depth with the lowest , valid , 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
************** * * ************ *'i/:**-11:**11:******* ** ***** * * * * ***************************************** 
• E.G. Elev (ft) 1025 . 19 • Element Left OB Channel • Right OB 
• vel Head (ft) 1.06 • Wt . n- val. 0 . 03 2 
• w.s. Elev (ft) * 1024.13 • Reach Len. (ft) 565.00 559.49 569.00 

crit w.s. (ft) * 1017.95 • Flow Area (sq ft) *20138 . 36 
• E.G. slope (ft/ ft) *0.001097 * Area (sq ft) •20138. 36 
• Q Total (cfs) *166000 . 00 * Fl ow (cfs) *166000.00 
• Top width (ft) * 1732.32 * Top width (ft) '' 1732.32 

vel Total (ft/s) 8.24 * Avg. ve l . (ft/s) 8.24 
• Max ch l Dpth (ft) 23.69 • Hydr. Depth (ft) 11 . 63 
• conv . Total (cfs) *5011115.0 * Conv. (cfs) *5011115.0 

Length wtd . (ft) 559 . 61 Wetted Per. (ft) * 1749.88 
• Min ch El (ft) 1000 . 44 • s hear (1 b/ sq ft) 0 . 79 

Alpha 1.00 • Stream Power (lb/ ft s ) 6.50 
• Frctn Loss (ft) 0 . 80 • Cum volume (acre - ft) 1194 . 13 *25376 . 03 391.63 
• C & E LOSS (ft) 0 . 05 * Cum SA (acres) 200.96 * 2504.57 84.02 
**********-1:* * ******** * ************************ * ********** * ********** *************************** 

warning : 

Not.e : 

The ve 1 oci ty head has ch anged by more than 0. 5 ft (0 .15 m) . Thi s may indicate the need for 
addit.ional cross sect.i ons . 
Multiple critical depths we re found at this location. The critica l de pth with the lowe s t, valid , 
wat.er surface was used . 
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Pre-Project. 
CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 208.67 

Descripti on : 208.67 

Left and Right chan ne 1 Bank Stations Interpo 1 a ted 
Stati on Elevation Data num= 100 

Sta El ev Sta Elev Sta Elev Sta Elev St a El ev 
****************************** ***************************** ********************* 
17889.8 1026.317940.06 1028 . 0117946.89 1024.717953.87 1026.9318019.22 1025. 66 

18296.94 1025.4718455.93 1024 . 918473.38 1024.2818514 .46 1025. 118559.79 1024.1 
18645. 36 1024.918707.02 1024.4318845.34 102618932. 39 1026.418963.79 1026.2 
19024. 26 1027.15 19046 . 1 1027 . 9 19164. 5 1028.1519199. 93 1027. 619317. 69 1028. 73 
19328.09 1021.519347 .56 1010.419383.55 1009.6619393.77 1014.4919409 .65 1006.16 
19420.84 1005. 5519487.27 1008.419553.76 1009.5619580.27 1011 .2219681. 59 1014. 56 
19704.28 1016.4119768.18 1016.7919807 . 68 1017.7819886.33 1018. 3119914 .74 1017 . 1 
19970. 68 1017. 7520001. 36 1016. 320060.25 1014. 5920091.06 1012 . 2120139. 57 1010 . 12 
20167. 85 1006 . 520204.43 1005 . 9920234.48 1008 . 5220294.94 1005.520308.87 1003. 36 
20326.14 1003 . 1 20341. 6 1005 . 8820376.14 1007 . 4520397. 29 1007. 120450. 21 1009. 5 
20461. 96 1008.6920485. 33 1004. 5920503.57 1003.0320523.73 1004.220581. 55 1010.1 
20626 . 86 1012.8320637.02 1014.0120678. 94 1013 . 25 20690. 1 1017 .0720712. 53 1017 . 81 
20729.15 1021.420758. 54 1022. 720769 . 24 1019. 5220782 . 73 1020 . 1520807. 03 1019 . 2 
20820 . 96 1017 20831 1018.2720844.49 1016.4 20871.7 1016 . 7620886 . 74 1015.51 

20895.7 1017. 4320915.38 1015.9220935.23 1020.22 20944.4 1025.8420956 . 53 1026 .07 
20966.88 1019.1721108.47 1019.921183. 53 1020. 5621311 . 57 1022. 3821340 . 58 1022 . 08 
21398 . 61 1023.121427 . 63 102321512 . 69 1024.121608.59 1023.8421651. 56 1022.85 

21715 1023 . 221786. 17 102 3 . 121820. 67 1022. 62185 4 . 56 102 3. 721920. 87 1024 . 77 
21941.67 1025.7 22014.6 1025.7422033.05 1025 22130 . 7 1025.822157.611025.44 
22270.311026.1122293.23 1025 . 8922355.71 1026.422387 . 92 1026.122440.811026 .5 2 

Manning's n val ues num= 4 
Sta n va l St a n val Sta n val sta n val 

************************************** ******* *********** **** *** * 
17889.8 .03719317.69 . 03220167.85 . 03220758 . 54 . 037 

Bank Sta: Left Right Lengths: Left Channel 
456 449.63 

Right 
359 

coeff Contr. 
.1 

Expan. 
.3 19317.6920758. 54 

Ineffecti ve Flow num= 
Sta L Sta R El ev Permanent 

F 17889.8 19164. 5 1033 
20956.5322440.81 1033 F 

CROSS SECTION OUTPUT Profil e #PF#1 
**** ******* ************************ ******************** **************************************** 
* E.G. Elev (ft ) 1024.33 * El ement Left OB Channe l Right OB 

ve l Head (ft ) 1.60 Wt. n-val. 0 .032 0.037 
w.s. El ev (ft ) * 1022 . 72 * Reach Len. (ft) 456 .00 449 .63 359.00 
Crit w.s. (ft ) * 1019.08 * Flow Ar ea (sq ft ) *15767 .44 857.41 
E.G. s lope (ft/ft) *0.001934 * Area (sq ft) *15767 .44 1693.09 
Q Total (cf s) *166000.00 * Flow (cfs) *161762. 60 * 4237 . 42 
To\' width ( ft ) * 2041.05 * Top width ( f t) * 1432.21 608 . 84 
ve Total (ft/ s) 9.99 * AVg. vel . ( ft / s) 10. 26 4.94 
Max Chl Dpth (ft ) 19.69 * Hydr . Depth (ft ) 11.01 4.74 

* conv . Total (cfs) *3775089.0 * Conv . (cfs) *3678723.0 96365.2 
Length Wtd. (ft) 448.45 * wetted Per. (ft ) * 1442. 1 2 183 . 14 
Min c h El (ft) * 1003.03 shea r ( 1 b/ s q ft) 1. 32 0 . 57 
Alpha 1.03 * St rea m Power ( lb/ft s) 13.54 2 . 79 
Fr ctn Loss (ft) 1. 21 cum vol ume (ac re-ft) * 6846.94 *24220 . 71 1775 . 91 
C & E LOSS (ft) 0.12 Cum SA (acres) 1893.10 * 2479. 19 739 . 88 

**** ******* *************** ******************************************** ********** **** **** ****** * 

warning : 
warning: 

warning: 

wa rning : 

Note : 

Divided flow computed for this cross - secti on . 
The ve l ocity head has changed by more than 0 . 5 ft (0 . 15 m). Thi s may indi cat e the need for 
add itional c ross sections. 
The conveyance rati o ( ups t:ream conveyance di vided by downs'tream conve yance) is less 'than 
0.7 or g reater than 1.4 . This may indica te the need for add itiona l c r oss secti ons. 
The e nergy loss was greater t ha n 1.0 ft (0. 3 m) . between the current a nd previous cross 
sec'ti on. Thi s may indi cate the need for addit:i onal c ross sections. 
Multipl e c riti cal de pths were found at this l ocation . The critical depth with the lowest, vali d, 
wate r s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************** **** ********** ***************************************** ***** 

E.G. El ev (ft) 1024.33 El ement Left OB * Cha nnel Right OB * 
* ve l Head (ft) 1.60 Wt . n-val. 0.032 0.037 
* w.s. Elev (ft:) * 1022. 74 * Reach Len . (ft) 456.00 449 .63 359.00 

Crit w.s. ( ft ) * 1019.08 * Fl ow Area (sq ft ) *15 783.52 859.32 
E. G. s l ope ( f t / ft) *0 . 001927 * Area (sq ft) *15783.52 859 .32 
Q Total (cfs) *166000.00 * Flow (cfs) *161749.20 * 4250 . 81 
To\' width (ft) * 1612.41 * Top width (ft ) * 1432.23 180 . 18 
ve Total ( ft / s) 9.97 * Avg. vel. (ft / s) 10 .25 4.95 
Max c hl Dpt h ( f t) 19.71 * Hydr. De pth (ft) 11.02 4.77 
Conv. Total (cfs) *3781648 . 0 * conv. (cfs) *3684810.0 * 96837 . 8 
Lengt h wtd. ( f t) 448.47 wetted Per. (ft) * 1442.14 182.81 
Minch El (ft) 1003.03 shea r ( lb/ s q ft ) 1. 32 0.57 
Alpha 1.03 St ream Powe r ( lb/ ft s) 13 . 49 2.80 

* Frc tn Loss (ft) 1.20 * cum volume (acre-ft:) 1194.13 *2 5145 . 33 386.02 
c & E Loss ( ft ) 0.12 cum SA (acres) 200.96 * 2484 . 25 82.84 

******************** *********************************************** **************************** 

warning : 

warning: 

warning: 

Not:e: 

The velocity head has changed by mo re than 0. 5 ft (0.15 m). This may indi cat e th e need for 
addit:i onal cross sect: i ons. 
The conveyance rat:i o ( upstream conveyance divided by downstream conveyance) i s l ess 'th an 
0.7 or grea'ter 'than 1.4. This may indi ca'te 'the need for addit:i ona l c ross secti ons. 
The ene rgy l oss was greater than 1.0 ft (0 . 3 m). between the curre nt a nd previous cross 
section . Thi s may indicate t:he need for additional c ross sect:ions. 
Multiple c riti ca l depths were found at this l ocation. The critical depth with the lowest, valid, 
water s ur face was used . 

CROSS SECTION 
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Pre - Project 
RIVER: 1 
REACH: 1 

INPUT 
Description : 208.57 

RS: 208.57 

Left and Right Channe l Bank Stations Interpol ated 
Station El evation Data num= 200 

Sta Elev Sta Elev Sta El ev Sta El ev Sta Elev 
*******'1:*********** ********************** **** ************* ************'1::********* 

18043 . 1 1026.618105.91 1025.6118144 . 21 1025 . 5418188.08 1025.0718211 . 89 1024.98 
18258.69 1024.3218280.09 1024.3 18310.7 1023.8218325.77 1024.0618329 . 48 1023.7 
18344.87 1023.9718358.43 1023.418379.45 1024 . 618397.41 1024.6418445 . 05 1023.33 
18458. 29 1023.4418481.95 102318501.82 1023.7818512.77 1023.6118543.96 1023.83 
18582 . 81 1024. 4118612. 91 1024. 418624. 01 1024 . 8218690. 73 1025 .19 18713. 9 1025. 5 
18798 . 55 1026.0618839.05 1026.1118890.3 1026.5118911.311026.2118937 . 47 1026.19 
18997 . 38 1026. 7 19007 . 7 1026.4519032 .19 1026. 3919066.17 1026. 72 19069. 2 1026. 07 
19101. 45 1026.419105. 39 1026. 7419174 . 29 1026. 4 19242. 2 1026 . 819276 . 95 1027 . 45 
19311.47 1027.5119330.99 10?7.819362 . 95 1027.4519382.56 102719394.18 1019.45 
19399 . 31 1013.8219402.99 1010.9919419 . 31 1008. 7819431.17 1007.7619447.66 1007 . 37 

19476.1 1007.2219494.43 1007.4419505.11 1007.9819510.11 1009.419533.51 1010 . 62 
19563.13 1011.7319586.72 1012.0619609.82 1012.6819648.13 1013. 3219717 . 79 1013. 72 
19732.39 1014.0619760.19 1015.5 19773 . 2 1015.9719779.57 1015.2219796.53 1016 . 47 
19809.96 1016.9519834.29 1016.9119874.35 1016.1319906. 36 101519908.98 1013 . 83 
19930.84 1013.5519941.27 1011.619955.111010.4519974.65 1009.3319991.51 1007 . 7 

20021.3 1006.5220034.23 1006.220042 . 76 1004.9120051.06 1004 . 6620058.22 1003 . 68 
20078 . 97 1002.820093.45 1002.6120125 . 82 1002.720159. 52 1004.1120184.03 1003 . 61 
20208.06 1004.1120215.97 1005.220237.26 1005.220259 . 55 1006.4520277.02 1006 . 2 
20316.96 1006. 2 320344.15 1005 .120360. 59 1005. 3820364 . 27 1005. 7720377.87 1009. 05 
20383 . 24 1011.1320397. 61 1009 . 820408.18 1009. 8720417 . 33 1010. 83 20424. 9 1012. 33 
20438. 51 1013.0120456. 81 1013. 2 3204 74 .11 1013. 9220492 . 85 1014. 2120507.45 1014.14 
20526 . 79 1013.4920539.37 1013.420565.14 1014.420590 . 58 1015. 3220605.65 1016 . 3 
20611 . 8 3 1015.6220620.49 1016.220641. 35 1016.620645 . 26 101820655 . 94 1018.29 
20677 . 36 1018. 3420685.83 1017.8720717. 99 1018.1720731.12 1019 . 22075 5. 71 1019 . 2 
20769 . 35 1019. 682077 3. 24 1020. 7420777 . 09 1024.4 20779. 8 1021. 920783.92 1020. 63 

20809 . 6 1020.8420827.39 1021. 3720830.05 1021.0920847.21 1021. 3220873.66 1022.7 
20879.2 1024.1620895.09 1023.9520904.95 1021.9920937.19 1022 . 03 20945.09 1021. 36 
20954. 6 1018. 920958.81 1017. 2120967. 22 1017 . 3620976 . 54 1019. 2520988.26 102 3. 32 

20994 . 42 1026. 720999.24 1026. 3921015. 31 1026. 721019. 76 1024. 6121033 . 44 1024 . 74 
21076 . 95 1023.7521088.411023.3321103.62 1023.2921111.64 1023 . 7321169 . 95 1024.08 
21191. 87 1024. 521229. 35 1024.1321285.49 102421310 . 35 1024 . 17 21337.9 102 3 . 9 
21376 . 71 1024. 3921419.04 1024. 3521462. 54 1023. 8721499 . 93 102 3 . 9821527 . 74 1024. 24 
21537.9 3 1024.89 21609 . 1 1025.4321620.99 1025.821627.53 1024.921654.54 1025.3 
21683 . 04 102 5 .121782 .17 1025.0121829. 35 1024. 8521865. 87 1025. 721871. 34 102 5. 36 
21941. 71 1025.421967.65 1025. 8321968. 32 1026.1621988 . 33 102 5. 9 21991. 2 1025.49 
22008 . 95 1025.8322099.68 1025 . 822160.09 1026. 36 22189.9 1026.4322199.11 1026.26 
22228.89 1026.54 22250.8 1026.222285.77 1026.522286.17 1026 . 32 22317.8 1026. 35 
22334.22 1026.9822335.38 1026 . 622386.13 1027.09 22430.6 1027 . 2322470.47 1027 . 86 
22500.57 1028.0222520.45 1027 . 742 2540.45 1028.2422544 . 52 1030.622547.07 1030.63 
22553.13 1027.8822560.23 1025 . 56 22566.7 1025.5622575.37 1028 . 3822590.86 1028.15 

Manning's n values num= 4 
Sta n val Sta n val Sta n val Sta n val 

************************ ******************** ***** *************** 
18043 . 1 .03719362.95 

Bank Sta: Left Right 
19382 . 5620731 . 12 

Ineffective Flow num= 
Sta L Sta R Elev 

1804 3. 119 3 30. 99 1028 
20777.0922 590.86 1028 

. 03220360. 59 . 03221015. 31 

Lengths: Left Channel 
685 539 . 75 

Permanent 
F 
F 

Right 
467 

CROSS SECTION OUTPUT Profile #PF#l 

.037 

Coeff Contr. 
.1 

Ex pan. 
. 3 

**** ************************************************** ***************************** *********** 
E. G. El ev (ft ) 102 3. 00 • Element Left OB * Channel Right OB 

* ve l Head (ft) 2.76 Wt. n-val. 0.032 0.032 
w. s . Elev (ft) 1020.24 * Reach Len. (ft) 685 . 00 539.75 467.00 

• Crit w.s. (ft) 1018.75 Fl ow Area (sq ft ) *12429 . 11 36.96 
E.G. s lope (ft/ft) *0.004009 Area (sq ft) *12429 . 11 93.85 

* Q Total (cfs) *166000.00 * Flow (cfs) *165897.50 102.48 
Top width (ft) * 1408.38 * Top widch (h) * 1338 . 15 70.23 
vel To1:al (f1:/s) 13.32 • Avg. ve l . (f1:/s) 13 . 35 2.77 

* Max chl op1:h (f1:) 17.63 * Hydr. oep1:h (f1:) 9 . 29 0.92 
• conv. To1:al (cfs) *2621607.0 • conv. (cfs) *2619988.0 1618 . 5 

Leng1:h W1:d. (f1:) 539.73 • we1:1:ed Per. (f1:) * 1345 . 01 40.36 
* Minch El (h) 1002.61 • shear (lb/sq h) 2 . 31 0.23 
* Alpha 1.00 • sneam Power (lb/ h s) 30 . 87 0.64 
• Frccn Loss (h) 1. 57 Cum volume (acre - h) • 6846. 94 " 24075 .19 1768 . 54 
• C & E LOSS (h) 0.45 • Cum SA (acres) * 1893.10 * 2464 . 89 737.08 
**************************************************** ******************************************* 

warning: 
warning : 

oi vi ded flow compu1:ed for 1:hi s cross-sec1:i on. 
The veloci1:y head has changed by more 1:han 0.5 f1: ( 0.15 m) . Thi s ma y indica1:e 1:he need for 
addition a 1 cross sections . 
The energy loss was grea1:er 1:han 1.0 h (0.3 m). be1:ween 1:he curren1: and previous cross 
section. This may indicate the need for additional cross sections. 

wa rning: 

No1:e: Mu l 1:iple cri1:ical dep1:hs were found a1: chis l oca1:ion. The cri1:ical dep1:h wi1:h 1:he lowes1:, valid, 
water surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
****************** ************************************* **** ** ****** **************************** . E.G. Elev (h) 1023.02 . Elemen1: Leh OB Chan ne l Righ1: OB 

vel Head (h) 2. 76 • W1:. n-val. 0.032 
* w.s. El ev (ft) * 1020.26 * Reach Len. (h) 685.00 539.75 467.00 
* Crit w. s . ( ft) * 1018.75 * Flow Area (sq h ) *12454.02 

E.G. s lope (h/ft) *0.003991 * Area (sq h) *12454.02 
• Q To1:a l (cfs) *166000 . 00 * Flow (cfs) *166000.00 

~~~ ~~~~~ (ft) * 1338 . 18 • Top width (ft) * 1338.18 
(h/ s) 13 . 33 * AVg. vel . (h/ s) 13.33 

* Max Ch l Dp1:h ( ft) 17 .65 * Hydr. oep1:h (ft) 9.31 
conv. Total (cfs) *2627760.0 * conv . (cfs) *2627760 . 0 
Length Wtd . (h) 539 . 75 * we ned Per . ( ft) * 1346.10 

* Min Ch El (ft ) 1002.61 shear (l b/ sq h) 2. 31 
Alpha 1.00 Stream Power (l b/ ft s) 30.72 
Frctn LOSS (ft) 1 . 55 * cum volume (acre-h) 1194.13 *24999.60 382.48 
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Pre-Project 
* C & E LOSS (ft) 0.45 *Cum SA (acres) 200 . 96 • 2469 . 95 82 .10 
*********************************************************************************************** 

warning: 

warning : 

The ve l ocity head has changed by mo r e than 0.5 ft (0. 15 m). Thi s may indicate the need for 
additional cross secti ons. 
The energy l oss was g reater than 1.0 ft (0 . 3 m). between the current and previous cross 
section. Thi s may indicate t he need f o r additional cross sections . 
Multiple critical depth s we r e fo und at this locat i on. The critical depth with the l owest, 
wate r s urface was used. 

Note : 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 208.48 

RS: 208.48 

Left and Right Channel sank Stations Interpol a ted 
Station El evati on Data num= 185 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
17996.8 1025.318087 . 881025.75 18135.7 1025.518174.14 1025 . 618234.42 1025. 1 

18242 . 22 1024.9418278.75 1024 . 7718296.78 1024.3 18330.3 1024 . 4218 356 . 37 1023 . 56 
18396. 78 1022. 6518425. 65 1022. 5418438. 55 1022.818443. 72 102 3 . 7 184 52 .1 1028. 37 
18456. 36 1029.418473. 79 1028. 6418483. 21 1028.818490. 75 1028. 2118501. 92 1020 . 63 
18510. 88 1016. 57 18517. 2 1015 . 8185 32. 92 101518548. 71 1013. 618563.89 1013 . 29 
18601. 46 1013. 718615.03 1013 . 118626. 88 1012 . 9718673. 46 1011. 9918685 . 14 1011. 3 
18709.42 1012 . 4418732.62 1012. 55 18746.16 1012.9618776.92 1014.9518793 . 29 1015 . 5 
18825.78 1016.0518831.87 1015 . 7 18838.1 1016.0518871. 38 1016.6518899 . 17 1016 . 4 
18924.17 1015 . 8618946.43 1015.0518974.62 1014.32 19000.9 1013.23 19021.6 1013.67 
19029.98 1013. 5319042.98 1011.7419052.81 1010.9319074.74 1010.0219087. 23 1010 . 4 
19108.55 1010 . 7119125. 56 1010.719132.98 1009. 319144. 31 1007. 919158 .27 1007. 71 
19179. 57 1007.87 19196.9 1007.619203 . 86 1007 . 819229.67 1007.68 19252 .4 1008.24 
19273 . 39 1008.2519295.63 1010 . 1319335 . 75 1011 . 819373.54 1013.9419397 .84 1014.52 
19417.49 1014.519491.91 1015.5 19523. 5 1015.5919555.18 1016 . 219600.72 1016.13 
19617.17 1014.71 19629. 3 1014.0619663.03 1014.0919690.04 1014 . 619692 . 52 1014 . 24 
19735 . 34 1014.4219792.79 1013 . 8519809.79 1014 .0119821. 12 1013 .719839. 66 1014 . 12 
19864.65 1013.7319874.48 1012 . 6919887.08 1010 . 119906.28 1008.0919917. 38 1005 . 84 
19926. 24 1003 . 619942. 51 1001. 5 519951. 73 1000.05 19964. 2 998. 719978 . 79 998 . 89 
19981.77 999 . 3319993.04 999 . 2120006.45 999.8920018.92 999.6320043.06 1000.05 
20060.21 999 . 8420074. 55 1000.420083.95 1001.12 20102.1 1001.99 20121. 5 1003. 34 
20125.67 100420158 . 75 1005. 720162. 52 1006.4920179. 29 1006.6420200 .95 1007 . 85 
20236.77 1009.0320265.78 1010 .7320279.71 1010 .7202 98 . 68 1012 . 2620305.31 1012.15 
20311. 54 1012.8520329.99 1013.420344. 23 1013 . 5320362.96 1013.220374 .51 1012 . 51 
20389. 85 1012.1320395. 57 1011 . 620416. 51 1011 . 7220428. 19 1009. 7820434 . 35 1008 . 3 
20442.45 1007.1 20448.8 1006 . 9920458.78 1007.720466 . 63 1006 . 4720478 . 96 1006.83 
20496. 57 1005. 8720507. 33 1006 . 2420513.16 1007 . 2420520.27 1007. 720530 . 35 1007. 7 
2053 9 .28 1009.5220546 . 34 1013.120551.79 1018 . 3120557 . 74 1017.2320572.86 1013.46 
20578. 59 1013.6420588 . 38 1012.2320601.35 1012. 5220613 . 84 1012.420624 . 34 1013.01 
20633. 27 1012 . 620656 . 88 1013.1820660. 09 1013 . 7820664. 57 1013 . 2620672. 63 1013 . 6 
20680. 59 1017 . 2220691.24 1024.0220693. 58 1023. 5420707.17 1023.320714 .21 1023.5 
20723 .64 1027.920730.75 1029.220739.88 1029.3820746.13 1027.9 20750 . 4 1025 . 4 
20770.94 1025 . 2820793 .11 102 5. 3820828.04 102620878. 66 1026.4820916. 71 102 7. 13 
20973.15 1027.8520988.41 1028.3821010.17 1028.5621041.21 1029.321075.03 1029.6 

21086.4 1029 .521107 .07 1029 .921134.05 1028 . 9221135.79 1028 . 121140 .85 1022 .96 
21143 . 56 1020.9921952.21 1020.992 1968.53 1029 . 3421977.18 1026 .721993.27 1026.16 
22006.53 1026.0722025.31 1025.122046 . 26 1024 . 8522082.66 1025 .4122119 .24 1025.3 
22140. 38 1025 . 5122146. 37 102 5. 1122150 . 45 1026.4822168. 72 1026 . 3522187.16 1026. 47 

Man ning' s n values num= 4 
Sta n val Sta n val St a n val sta n val 

********************** ****** *** ********************************* 
17996 . 8 . 04 318601. 46 

sank sta: Left Right 
18501.9220691.24 

Ineffective Flow num= 
Sta L Sta R El ev 

17996 .818456.36 1038 
20730.7522187.16 1038 

. 03220162. 52 . 03220551.79 

Le ngths: Le ft Channe 1 
521 435 . 12 

Permanent 
F 
F 

Right 
469 

CROSS SECTION OUTPUT Profile #PF#1 

. 037 

Coeff Contr. 
. 1 

Expan. 
.3 

*****************************************************'*******'*********************************** 
E.G. El ev (ft) • 1020 .98 • Element Le ft OB Channel Right OB • 

• ve l Head (ft) 1. 26 • Wt. n-val . 0 . 032 
• w. s . Elev (ft ) * 1019 .72 * Reach Len. ( ft ) 521.00 435.12 469 . 00 
* cri t w. s. (ft) * 1016 .90 * Flow Area (sq f t ) *18421. 86 
* E. G. s l ope (ft/ ft ) *0.002203 • Area (sq ft) *18421.86 
• Q Total (cfs) *166000 .00 • Flow (cfs) *166000. 00 
• Top width ( ft ) * 2180.58 * Top width (ft ) • 2180 .58 

vel Total (ft:/s) 9.01 • Avg. vel. (ft:/s) 9.01 
• Ma x chl Dpth ( ft: ) 21.02 • Hyd r . Depth ( ft:) 8 .45 
• conv. Total (cfs) *35 36993.0 • Conv . (cf s) *3536993 . 0 
• Length wtd. (ft) 435 . 12 * wen:ed Per. ( ft ) • 2190.36 
• Minch El ( ft ) 998.70 • shear (lb/sq ft ) 1.16 
• Alpha 1.00 • St ream Power ( lb/ft s) • 10.42 
• Frctn Los s (ft) 0 . 94 • cum vo 1 ume (ac re -ft:) 6846 . 94 *2 3884.05 * 1768.04 
* C & E LOSS (ft) 0 .02 *Cum SA (acres) * 1893 . 10 * 2443.09 736.71 
*********************************************************************************************** 

vali d , 

Note: Multiple critical depths were found at thi s l ocati on. The critical depth with -rhe l owest, va lid, 
water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

* E.G. El ev ( ft:) 1021. 01 * Element Left OB • Channel Right 08 • 
• vel Head (ft ) 1. 25 * Wt. n- val. 0.032 
* w.s. El ev (ft) * 1019 .76 * Reach Len. ( ft ) 521.00 435.12 469 . 00 
* Crit w.s. (ft ) • 1016.90 • Flow Area (sq ft ) *18507.17 
• E. G. Slope (ft/ft ) *0 . 002170 • Area (sq ft) *18507.17 

Q Total (cfs) *166000.00 * FlOW (CfS) *166000.00 
* To) width ( ft) • 2180 .73 • Top width ( ft:) * 2180. 73 

ve Total (ft/s) 8.97 Avg. Vel . ( ft /s) 8.97 
* Max Ch 1 Dpth ( ft) 21.06 • Hydr. Depth ( ft ) 8 . 49 
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conv. Total (cfs) *3563806.0 * Conv. (cfs) *3563806.0 
Length Wtd . (ft) 435.12 Wetted Per . (ft) * 2190.52 

• Minch El (ft) 998.70 s hear (lb/sq ft) l.l4 
Al pha 1.00 Stream Power ( l b/ ft s) 10.26 
Frctn Loss (ft) 0 . 93 cum volume (acre-ft) 1194 . 13 *24807.78 382 . 48 

•• ~.~.~.~~~~.£~;~*************~~~; •••• ~~~.;!.£~~~:;~~ •••••••••••• ;~~~;;~ • • :.;!!~~;~ ...... ~;~;~ .. . 
Note: Multiple critical depths were found at this location. The critical depth with the l owest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 208.39 

INPUT 
Description: 208.39 - FEMA section T 

Left and Right Channel Bank Stations 
Interpolated 

Station Elevation Data num= 159 
Sta Elev Sta El ev Sta El ev Sta Elev Sta Elev 

17994. 5 102 3. 618007 . 86 1023. 3718031 . 73 1023 . 3618062. 84 1023. 7418090.42 1023 . 67 
18114.62 1023.318143 . 17 1023.7 18160 . 8 1023 . 818214.18 1022.818251.67 1022 . 9 
18257 . 49 102518261.64 1023 . 0718284.65 1023.5818312.07 1023.318333.311022.84 
18368 . 53 1023.318401.14 1023 . 2618419.63 1023.6318426.12 1026.1818432.111030 . 36 
18454 . 65 1030.1118468.95 1021.618472.03 1019.0718480.28 1015 . 1718493 . 86 1014 . 23 
18502.94 1011.618514.98 1011.08 18532 . 3 1009.8718559 . 86 1009 . 8318596.86 1010.52 
18612.43 1012 .1818626. 02 1012. 3218667. 62 1011. 2718684 . 66 1012. 92 18695.4 1013 . 5 
18704. 94 1013. 5318739. 77 1014.318782.19 1014. 318825 . 93 1013 . 2618838 . 43 1012 . 8 
18847.91 1012.8418885.02 1012. 3418935.29 1011.818943 . 22 1011 . 8318961.27 1011.08 
18972.93 1008.9618990.89 1008 . 29 19016 .5 1008.26 19040 .7 1007.6 19060.3 1007.35 
19084 .42 1007.4719120.66 1007 . 319138.38 1006.8519166.34 1007.0619181 . 66 1008.9 
19188.11 1010.08 19204 . 6 1011.7919214.81 1012 . 4619242 . 99 1013 . 4619276 . 36 1013.92 
19313.19 1014.9519348.93 1015.0719366.19 1015 . 3619421 . 96 1015 . 219452 . 11 1015. 53 
194 70. 77 1015. 4519487. 54 1015. 7419545.02 1015 . 8319551. 46 1015 . 719604. 21 1016.09 
19619. 85 1016.4619639. 62 1016. 2219680. 93 1016. 3419688 . 83 1015 . 419726 . 01 1015 .1 
19770 . 98 1014.319784 .11 1013.8819799.23 1013.0619816.81 1012 . 79 19826 . 9 1012.9 
19842.07 1014.119865.81 1014.519881.86 1014 . 219894.64 1012 . 619902 . 68 1009.36 

19909.6 1005.8819917.47 100319924 . 78 1000.919935.61 999.4919959.92 998.77 
19979.97 998.7120012.27 999.3720018.31 999 . 73 20046.6 1000 . 520100.86 1003 . 25 
20137. 31 1005.220171.78 1006.2820210 . 78 1008.29 20248. 1 1009. 7120277.51 1010 . 3 
20300.59 1010 . 5920331.57 1010.5920368.25 1011 . 1 20389. 4 1011.1720436.67 1010 . 51 
20445. 36 1010. 65 2045 3.1 1009. 8820458. 48 1009 . 5820465. 68 1007. 7420482. 62 1004 . 82 
20500.75 1003.7520533.42 1003. 5820538.13 1003.1920548.27 1003 . 320555.54 1004 . 2 
20568. 26 1008. 8920580. 93 1007. 7120590. 06 1008. 2120595 .17 1009. 21 20613 1008. 44 
20620.51 1009.0820630.22 1008.920636.21 1007.4320644.82 1006.5520668.74 1005.89 
20698.78 1005.8120709. 21 1007.6420714 . 18 1009.720724.42 102021260.32 1020.01 
21266.13 1023.0621274.82 1025.2421279.02 1023.9921283.14 1020.0322038.34 1020.07 
22041.46 1022.0522045. 28 1027.5922047 .66 1028. 122065. 98 1025.622089.56 1025. 6 
22092. 59 1026. 522103 .19 102 5. 32 2115. 74 1024. 9622132 .19 1025. 6422134.15 1024. 81 
22141.7 1024.75 22147.3 1026.222154.11 1024.7822173.98 1024.3522198.56 1024.07 

22234.19 1025.0822282.49 1025.6222311.63 1025.722357.18 1026.0422371.46 1026 
22384.45 1026.422397.87 1026 . 47 22411.27 1026.9922454.87 1027 

Manning's n values num= 
Sta n val Sta n val Sta n val Sta n val Sta n va l 

************* ******************************************************************* 
17994 . 5 . 04318782 . 19 

Bank s t a: Left Right 
18468.9520724.42 

Ineffective Flow num= 
St a L Sta R El ev 

17994. 518472.03 1030 
20721.8722454.87 1030 

.032 20453 .1 . 03220724.42 

Le ngths: Left Channel 
509 512.43 

Permanent 
F 
F 

Right 
494 

CROSS SECTION OUTPUT Profi l e #PF#l 

. 0 3722047.66 

Coeff Contr. 
.1 

.025 

Ex pan. 
. 3 

***************** **************************** ** ************************************************ 
E.G. El ev (ft) * 1020. 02 * Element Left OB Channel Right OB * 
ve l Head (ft) 1. 20 Wt. n-val. 0 . 033 
w. s. Elev (ft) * 1018 . 82 * Reach Len. (ft) 509 . 00 512.43 494.00 
crit w.s. (ft) * 1015 . 82 * Fl ow Area (sq ft ) *18883.13 

* E.G. s lope (ft/ ft) *0 . 002140 * Area (sq ft) *18884.09 
* Q Total (cfs) *166000.00 *Flow (cfs) *166000.00 

Tvoep wT'o.dtta hl ((fftt)/s) * 2250 . 69 *Top width (ft) • 2250.69 
1 8.79 * Avg. vel. (ft/s ) 8.79 

Max Chl Dpth (ft) 20.11 * Hydr. Depth (ft) 8 . 40 
Conv . Total (c f s) *3588056 . 0 * Conv. (cfs) *3588056.0 
Length wtd. (ft) 512.43 * wetted Per. (ft) * 2260.01 
MinCh El (ft) 998 . 71 *Shear (lb/sq ft) 1.12 
Al pha 1.00 Stream Power ( l b/ ft s) 9.81 
Frctn Loss (ft) 1.12 Cum volume (acre - ft) 6846.94 *23697.73 1768.04 

* C & E LOS S (ft) 0 . 00 Cum SA (acres) 1893 . 10 * 2420.96 736.71 
*********************************************************************************************** 

warning: The energy loss was greater than 1.0 ft (0 . 3 m). between the current a nd previous cross 
section. Thi s may i ndicate the need for additiona l cross sections . 
Multiple c ritical depths were found at this l ocation . The critical depth with the lowest, 
water surface was used. 

Note : 

CROSS SECTION OUTPUT Profi l e #PF#2 
********************************************* ************************************************** 

E.G. El ev (ft) 1020.06 Element Left OB cha nnel Right OB 
ve l Head (ft) 1.18 Wt. n- val. 0.03 3 
w.s. Elev (ft) * 1018.88 * Reach Len. (ft) 509.00 512.43 494.00 
crit w.s. (ft) * 1015.82 * Flow Area (sq ft ) *19020. 83 
E.G. Slope (ft/ft) *0.002091 * Area (sq ft) *19021. 87 
Q Tota l (cfs) *166000.00 * Flow (cfs) *166000 . 00 

0~~ ~~~~~ (ft) * 2250.88 * Top width (ft) * 2250.88 
(ft/s) 8. 73 * Avg. ve l . (ft/s) 8. 73 

Max Ch l Dpth ( ft) 20. 17 * Hydr . Depth (ft) 8.46 
Conv. Total (cfs) *3630500. 0 * conv. (cfs) *3630500. 0 
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Le ngth wtd. (ft) 512.43 Wetted Per. ( ft ) • 2260. 16 

* Min Ch El (ft) 998.71 Shear (1 b/sq f t) 1.10 
*Alpha 1.00 Stream Power ( lb/ ft s) 9.59 
• Frctn Loss (ft) 1.08 c um volume (ac re-ft) 1194 . 13 *24620.34 382.48 
* C & E LOSS ( ft) 0.00 Cum SA (acres) 200.96 * 2426. 02 82.10 
*******'.!:***************** ********************************************************************** 
warning: The energy loss was greate r than 1.0 ft. (0.3 m) . between the curre nt and previous c ross 

section. This may indicate the need for add itional cross sections. 
Note: Multi p 1 e cri ti ca 1 depths were found at this 1 ocati on . The c ri ti ca 1 depth with the 1 owest, va 1 i d , 

water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 208.29 

RS: 208.29 

Left and Right c han ne 1 Bank Stations Inte rpo 1 a ted 
Station Elevation Data num= 131 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 
16935.4 1021.816972.48 1022.0516991. 55 1022.517024 . 32 1021.717120.62 1023.2 

17155. 59 1022.6617192.85 1022.0617285 .39 1021.817353 . 34 102 2 . 0917365.71 1022. 74 
17425.62 1022.4517477.86 1022 . 117592 . 611022 . 28 17700.8 1021.9817799.59 1021.43 
17903.68 1020.717956.41 1019 . 8118005 . 57 1017 . 7618011.18 1020.3 18035. 1 1018.9 
18042. 76 1021.8618050.62 1019.9918090 . 91 1023 . 1618147.03 1024 . 4418210.46 1025 . 4 
18249.72 1025.2318271.71 1024.8518313.27 1023 . 2818362. 38 102318385 . 21 1023.51 
18396.18 1025.41 18402.2 102 7. 3518445. 01 1025. 2918488. 76 1023 . 9818518 . 15 1023. 71 
18541.67 1023.818561.82 1026. 1218582.96 1011.5618594.71 1008.9318648 . 73 1009.35 
18681.71 1010 . 618708.42 1009.218737.24 1009.6518755. 56 1010.4718800 .06 1011.63 

18835.5 1012.2318875 .15 1012.118949.06 1011 . 6419019.42 1011.119055 . 94 1009.11 
19108.87 1007.3719148. 55 1006 . 719191.76 1006.919238.46 1008 .219283 . 47 1009.86 
19311. 57 1011.1519324 . 96 1014.4119351. 55 1013 . 919395.76 1012 . 1719433.43 1011.7 
19500.33 1014.7619596 . 42 1015.6219629. 34 1015 . 5719669.13 1015.4119682.11 1013. 28 
19693.86 1014.2919756 . 49 1012.9419768.98 1010 . 119798 . 49 1008.72 19819.74 1009.5 
19836.3 1013.6119870 . 91 1013.9419876.64 1013 . 619889.61 1010.5119904.18 1008.2 

19928.74 1005.1419950 . 84 1004 .2719997 .62 1003. 3220036.38 100320095.78 1002 .85 
20117. 53 1003.182015 3 . 59 1004.19 20318. 8 1010 .120 343.18 1010. 7120377. 38 1010. 3 
20428 . 47 1010 .2720469 . 42 1010 .620509 . 53 1010.6320564.09 1010.1320581.39 1009.34 
20605 . 08 101020617 . 03 1007. 58 20645 . 5 1005 .9 20716 .8 1004.6120731.17 1005.02 

20758.6 1006 . 6920777.07 1006.720814.86 1005.9420852.55 1007 . 0220869.68 1008.1 
20883 . 72 1012.820899.05 1021.820909.13 1025.8820910.68 1020.0521403 .95 1020.03 
21404 . 24 1021.1221413.92 1024.5921416 . 52 102021705.57 1019 .95 217 21. 4 1021.36 
21744. 23 1033.121778.65 1032.3921810.99 1036.2321866.31 1032.721906.79 1030.91 
21931. 28 1030. 1421987.27 1029.1522047 . 93 1027.422086. 31 1026 . 7922185.43 1026. 3 
22216 .41 1025.2922240.41 1025. 5822262 . 45 1026.722288. 71 1027 . 2522334. 14 1026 . 3 
22365. 77 1026.3 22395 1026.7322437 . 63 1025.322484.18 1025 . 63 22519 .5 1025. 02 
22563.78 1026. 31 

Manni ng's n Va 1 ues num= 4 
Sta n val Sta n val sta n val Sta n val 

********* * ** ***** **** ******* * * * * * * *** *** * ***** *** ********* * **** * 
16935.4 . 025 17700.8 

Bank Sta: Left Right 
18561.8220909.13 

Ineffecti ve Flow num= 
Sta L St a R Elev 

16935.418582.96 1032 
20899 . 0522563.78 1032 

. 04318561.82 . 03220909.13 

Lengths: Left Channe l 
577 525.37 

Pe rmanent. 
F 
F 

Right 
560 

CROSS SECTION OUTPUT Profile #PF#1 

.037 

coeff Contr. 
. 1 

Ex pan. 
. 3 

* E.G. Elev ( ft ) 1018.90 Element Left OB Channel Right OB 
vel Head . (ft) 1.21 •wt.n-val. 0.032 
w.s . Elev (ft) * 1017.69 * Reach Len. ( ft ) 577.00 525 . 37 560 . 00 

• Crit w.s. ( ft ) * 1014.81 * Flow Area (sq ft) *18779.47 
E.G . slope (ft/ft) *0.002223 *Area (sq ft) *18806.73 
Q Total (cfs) *166000.00 * Fl ow (cfs) *166000 . 00 

* ~~~ ~~~~~ ~~~)s) * 231~:~~ : :~~ . w~~ih ~~~)s) • 23 1~: ~~ 
• Max chl Dpth (ft) 14.84 • Hydr. Depth (ft) 8. 13 

Conv . Total (cfs) *3520900.0 • Conv. (cfs) *3520900.0 
Length Wtd. (ft ) 525.37 Wetted Per. (ft) * 2314.71 
Min c h El (ft) 1002.85 shear (lb/sq ft) 1.13 
Alph a 1.00 St ream Power ( l b/ f t s) 9 . 95 
Frctn Loss (ft ) 1.05 Cum volume (ac re-ft) 6846.94 *23476.04 1768.04 
C & E LOSS (ft) 0.07 Cum SA (acres ) * 1893. 10 * 2394.09 736 .71 

*********************************************************************************************** 
warning : The energy l oss was greater than 1.0 ft (0. 3 m) . betwee n the cu rrent and prev i ous cross 

section. Thi s may indicate th e need for addit ional cross sections . 
Note: Mul tiple critical depths we re found a t this loca tion . The criti cal depth with t he lowest, val id, 

water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
* E.G. Elev (ft) 1018.98 El ement. Left OB Channel Right OB 

ve l Head (ft) 1.18 Wt. n-val . 0.032 
w.s. Elev (ft) * 1017.80 * Reach Le n . (ft) 577.00 525.37 560.00 
c ri t w.s . (ft) * 1014. 81 . Fl ow Area (sq ft ) *19049. 38 
E.G . slope (ft/ ft) *0.002120 • Area (sq ft) *19077 .68 
Q Total (cfs) *166000 . 00 ° FlOW (cfs) *166000 .00 . ~~~ ~~~~~ (ft) • 2318 . 35 • Top width ( ft) * 2318.35 

(ft/s) 8 . 71 • AVg. ve l . ( ft /s) 8. 71 
Max c hl Dpth ( ft ) 14 . 95 * Hyd r. Depth (ft) 8. 25 
Conv. Total (c f s) *3605403 . 0 * Conv . (cf s) *3605403. 0 
Length Wtd . (ft) 525 . 37 * wetted Per. ( f t) • 2314.94 

* Min c h El (ft) 1002 . 85 s hear ( 1 b/sq f t) 1.09 
• A 1 pha 1.00 St ream Power (1 b/ft s) * 9.49 

Frctn LOSS (ft ) 1. 00 cum volume (ac re-ft) 1194 .13 *24396 . 24 382 . 48 
* C & E LOSS ( ft) 0.07 Cum SA (acres) 200.96 * 2399 . 14 82.10 
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********************* ******************************************** *** *************************** 
warning: The energy loss was greater than 1.0 ft. (0.3 m). between the current. and previous cross 

section. This may ind i cate the need for addition a 1 cross s ections . 
Note: Mu l tipl e criti cal depths were found at this location. The cri tical depth with the lowest, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 208 . 19 

RS: 208.19 

Left and Right Channe l sank Stations Interpolated 
Station Elevation Data num= 159 

Sta El ev Sta El ev Sta Elev sta El ev Sta Elev 

16730.1 1022.916753.12 1023. 5516785.44 1023.6 16819.4 102316845.13 1023 . 28 
16850. 24 1021.416853. 31 1023.4216886. 56 1021.6316909.64 1019 . 7916911 . 45 1017. 37 
16918. 57 1019.1316953 . 51 1019.6816978. 39 1019.47 17023.7 1020 . 1717062.04 1020 . 06 
17111.18 1020. 6417219 . 52 1020. 617267 . 34 1020. 0517293.42 1020. 717369. 92 1021.12 
17397.42 1020.6217471.85 1021.0417511.52 1020 . 417566 . 36 1020 . 417569.38 1020.93 
17598.82 1020 . 417672 . 95 1020.717738 . 43 1019. 5917795.84 1019.417821.76 1019. 88 
17911.17 1019.4518010 . 94 1019 . 9 18054.7 1019.1418110.66 1019.4518120.16 1019. 83 
18153.2 8 1019.4518171. 52 1019 . 7918181.75 1024. 3718190.83 1026 . 118197.36 1025.06 
18237.15 1025. 3418249. 53 1026. 318307.15 1024. 7918350.15 1024 . 8618400.95 1024 
18460 . 32 1022.5318489.32 1022.7218530 . 98 1023.7218535.79 1025.718539.61 1023.66 

18565 1023 . 6618602.13 1022. 3718631.53 1022.6718642.73 1028 . 518666 . 35 1028.87 
18683 . 99 1017.318695 . 75 1016.4218710 . 31 1010 . 518725.05 1009 . 8218747 . 26 1006 .2 
18787 . 22 1006.5318801.02 1008.9818851. 13 1008.3218883. 28 1008.7918924.65 1010 . 7 
18964.64 1011.0318979.98 1010.4119014.36 1012 . 2519052 . 42 1010.819129.94 1010 .2 3 
19240.15 1011.5919275.61 1011.4 19288.7 1010 . 0419301 . 43 1007.4819314.13 1006 . 8 

19366. 6 1005 . 719475.49 1004 . 5619485. 33 1003. 819509.19 1005.01195 34 . 81 1015. 38 
19544.85 1016.4919600 . 74 1017.419656 . 77 1015.2519677.18 1016.1219692 . 65 1012.86 

19745 .9 1011.4519808 . 87 1011.219828.37 1010.5419899.37 1011.119929.77 1010.4 
19978. 61 1005 . 319993 . 64 1001. 520008. 63 1001.01 20109. 3 1001. 2120138. 2 3 1002. 42 
20152. 68 1003. 8520211. 69 1004.920276. 37 1004. 820317. 78 1005 . 720367. 67 1007 . 91 
20413 . 06 1008 . 7920429. 71 1009.4920435 . 42 1008 . 2520447. 29 1008 . 5520484 . 38 1009 . 39 
20503 . 03 1008 . 9420508.06 1005. 9920520.43 1003 . 81205 35 . 39 1002. 8120566 . 18 1003. 6 
20607.12 1002.920626. 59 1004.920695 . 02 1008 . 5120734.91 1010 . 220770 . 97 1011.13 
20817 . 48 1011 . 2320904.94 101020982 . 62 1008 . 721008 . 43 1010 . 121043.19 1009. 23 
21068 . 97 1009.53 21081.6 1011.6421090 . 53 1011 . 32 21098.2 1008. 5521110.25 1008. 29 
21134. 97 1009. 5 321146. 26 1012. 8121169 . 22 1013 . 8321195 . 79 1011. 5921207. 45 1009.12 
21220. 24 1009 21248 1010. 2921263 . 85 1012 . 9521285 . 83 1013. 2221297. 24 1017.48 
21306.02 1022.6221318.96 1022.4221337.97 1020 . 0222088.87 102022106. 28 1024.94 

22120 1019.3122160.73 1020.1822197.34 1023.5222231 . 32 1023 . 932 22 46.27 1023. 25 
22 291.76 1023.622316 . 75 1023.2322428.91 1023.222463. 35 1022 . 63 22535.02 1022 . 57 
22 586.05 1023 . 322592 . 95 1026.6722605.13 1029.5222628. 84 1029 . 262 2647.68 1032 . 3 

22666. 8 1032 . 322683. 99 1034. 73 22703.8 1034.1922714. 61 1034 . 83 

Manning ' s n va l ues num= 6 
sta n val Sta n val Sta n val Sta n val Sta n va l 

****** **** ********************************* ********** *************************** 
16730.1 

21 297.24 
. 02518181.75 
.037 

s a nk s t a: Left Right 
18683.9921297 . 24 

Ineffective Flow num= 
Sta L Sta R Elev 

16730.118695.75 1030 
21306.0222714.61 1030 

. 04318683.99 . 04318747. 26 

Lengths: Left Channe l 
53 7 505 . 13 

Permanent. 
F 
F 

Right 
617 

CROSS SECTION OUTPUT Profi 1 e #PF#l 

. 0 3220447 . 29 

coeff contr . 
. 1 

. 03 2 

Ex pan. 
. 3 

************************** ****************************************** ************************** 
E.G. Elev (ft) 1017.78 * Element Left 08 Channel 
vel Head (ft) 0.99 Wt . n- val. 0.032 

Right 08 

w.s. Elev (ft) * 1016.79 *Reach Len. (ft) 537 .00 505.13 617.00 
crit w. s . (ft) * 1013.53 * Flow Area ( s q ft) *20772 .68 
E.G. Slope (ft/ ft) *0.001820 • Area ( s q ft) *207 73.58 
Q Total (cfs) *166000 . 00 * Flow ( cfs) *166000.00 
Top width (ft) * 2550 . 99 • Top width (ft) * 2550 . 99 
vel Total (ft/ s) 7 . 99 * Avg . vel . (ft/ s) 7.99 
Max Chl Dpth (ft) 15.78 * Hydr. Depth (ft) 8.16 
Conv. Total (cfs) *3891190.0 * Conv . (cfs) *3891190.0 
Length Wtd. (ft) 512.12 Wetted Per. (ft) * 2555.73 

• Min Ch El (ft ) 1001.01 Shear ( l b/ sq ft) 0.92 
Alpha 1.00 Stream Power (lb/ ft s) 7.38 
Frctn Loss (ft) 0.92 cum volume (acre - ft) 6846.94 *232 37 . 35 1768.04 
C & E LOSS (ft ) 0.00 Cum SA (acres) 1893.10 * 2364.72 736.71 

** ********************************* ***********-::********************************* *************** 

valid, 

warning : Divided flow computed for this cross - section. 
Note: Multiple critical depths were found at th i s l ocation. The critica l depth with th e lowest , valid , 

water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
**** ********************* ** ****************************** ************************************** 

E.G. Elev (ft ) 
• ve l Head (ft) 

w. s . Elev (ft) 
Crit w.s. (ft) 
E. G. Slope (ft/ ft) 
Q Total (cfs) 
Top width ( ft ) 
ve l Total (ft/ s) 
Max chl Dpth (ft) 
Conv . Total ( cfs) 
Length Wtd . (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E LOSS ( ft) 

1017.92 
0.95 

• 1016.97 
* 1013.53 
*0.001707 
*166000.00 
• 2569.65 

7. 82 
15.96 

4017658.0 
512.43 

1001.01 
1.00 
0.84 
0.00 

El ement 
Wt . n-val. 

• Reach Len. (ft) 
• Fl ow Area (sq ft ) 
• Area ( s q ft) 

• Fl ow (cfs) 
• Top width (ft) 
• Avg. ve l . (ft/ s) 
• Hydr. Depth (ft) 

• conv. (cfs) 
Wetted Per. (ft) 
Shear ( 1 b/sq ft) 
Stream Power (lb/ ft s ) 
Cum volume (acre-ft ) 
c um SA (acres) 

Left OB Channe 1 
0.032 

537 .00 505 . 13 
*21233 . 04 
*21235 . 04 

*166000.00 
• 2569.65 

7 . 82 
8 . 29 

*4017658.0 
• 2572 . 02 

0 . 88 
6 . 88 

1194.13 *24153.14 
200 . 96 • 2369.67 
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Right 08 

617.00 

382 .48 
82.10 



• 

• 

• 

warning: Divided flow compuced for chis cross-section. 
Note: Multip l e crit:ical depth s we re found at thi s l ocation . The crit i cal depth with the lowest, valid , 

water surface was used . 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
De s cription : 208 . 10 

RS : 208 . 10 

Left a nd Right Channe 1 Ba nk Stations Inte rpol aced 
Station Elevation Data num= 129 

s ea El ev Sta El ev Sta El e v Sta El ev Sta El ev 
11: *" 1t * * * * ** ** * * * * * * * * * * * * * * * * * 1t * * * * 11:11:11: * * * * * * *'11: * * 1: * * * * * * * * * * * * * * * * 1t * * * * * * * * * * * 1t 1t * * * 

16849 1021.716914.49 1022. 52 16925 . 9 1023.4316996.09 1020.8317006. OS 1019.92 
17027.87 1020.3117098 . 78 1019.0717322 .52 1019.0617694.41 1019.55 17793 . 4 1018.1 
17811 . 32 102317826 . 28 1036. 6217856 . 27 1022. 217868. 24 1018. 317961. 78 1017.95 
17970.02 1021. 5617992 . 67 1025. 3618008.84 1023. 9618047. 58 1025 . OS 18099 . 5 1028 . 37 
18140 . 76 103018245. 37 1030182 52 . 56 1026 . 418262. 34 1029. 718292 . 78 1049 . 38 
18302 . 82 1053 . 7 18317.1 lOSS. 81 18333. 4 lOS 5 . 618356. 26 1046 . 1618389.95 1023. 6 
18399. 27 1019.618416.54 1019.1718557 . 41 1019 . 618572.13 1026.7918608.43 1047.96 
18623.04 1051.2718634.23 1044.7318668.11 1020 . 9918732.88 1019 . 718784 . 22 1019.66 

18797 . 7 1026.7118856 . 99 1023 . 6 18870 . 8 1014 . 9118882.98 1009.918926 . 29 1008.77 
18952.21 1009.0818956.06 1007 . 6619027.93 1008 . 331904 3. OS 1007. 519068.13 1008. 59 
19095.06 1007.8919182.71 1009 . 819229 . 38 1009. 419260.25 1008 .0519310. OS 1007.21 
19358 . 35 1007. 2519407.38 100919467 . 8 5 1008.54 19529 1006.2419563.13 1001.18 
19586 . 76 999 . 9119617 .21 1000 . 6819649 .86 1008.319685.47 1010.4119707.28 1013.39 
19729 . 45 1010 . 221975 7 .65 1010.3 19778.4 1008.1619852.01 1007.4919894 . 95 1009 . 04 
19925.84 1011 .1419965 . 18 101519989.66 1013.8820041.83 1014.7120048.67 1006 . 92 
20061 . 49 1001. 920106.89 999 . 3420143 . 17 999.6520207. 73 1002 . 3220285.89 1002 
20401. 54 1002.6220509.22 1004 . 29 20528 .1 1003.7420583.67 1004 .720623.44 1003.08 
20651. 87 1000 . 820671.68 1001.4420688. 98 1007 . 14 20705.6 1015. 4520809. 23 1015. 2 
208 56.97 1015.8320946.74 1014 . 8921019.47 1010.921075 . 66 1009.9321150.61 1009.4 

21204.6 1009.7321295 . 02 1011 .2921520 . 61 1010. 321545.89 1011 .8121615.11 1009.44 
21650.89 1011.7721687. 56 1010. 5421709 . 32 1023 . 621722.41 1017. 3221736.88 1017 .55 
21745 . 37 1013. 3821780. 34 1012. 5121796 . 93 1016 .421806. 75 1022. 3621824.91 1020 . 88 
21887 . 06 1021 . 421909. OS 1024 . 0221919. 75 1022 .121932.01 1024.09 21952 . 2 1020. 02 

22200.4 1020.0222216.67 1027.5122230 .4 7 1022.72 22230.5 1020.04 22568 1019.98 
22 568. 37 1022 . 26 22583.7 1026.622591.93 1021.7822647 .09 1021. 7422656. 37 1025. 17 
22 670 . 28 1026 . 3922686 . 39 1022 . 3722716 . 17 1021. 7522791. 32 1021. 66 

Manning's n values num= 
Sta n val Sta n val sta n val Sta n val Sta n va l 

*********** 1t * ************** *********************** *********** *********** ******** 
16849 . 02517826 . 28 

sank Sta: Left Right 
18870.820856.97 

Ineffeni ve Flow num= 
Sta L Sta R Elev 
1684918796 . 92 1030 

21709.3222 791.32 1030 

. 043 18797 . 7 . 03 22062 3. 44 

Lengths : Left c ha nne l 
582 483.64 

Permanent. 
F 
F 

Right 
477 

CROSS SECTION OUTPUT Profi l e #PF#1 

. 03221709. 32 

coeff Contr. 
. 1 

. 032 

Expan . 
. 3 

****11:*************************************************** * * *1t************************ * ** * ******* 
E.G. El ev (ft) * 1016. 86 * Element Left OB • chan ne 1 Ri ghc OB 
vel Head ( ft) 1.01 • Wt . n-val. 0.032 0.032 0 . 032 

* w.s . Elev (ft:) • 1015.84 * Reach Len. (ft) 582.00 483.64 477.00 
* crit: w.s. (ft) • 1012.70 * Flow Area (sq ft) 0.69 *17295.01 3850.23 
* E. G. s l ope (ft/ ft) *0 . 001771 • Area ( s q ft) 0 . 69 *17295 . 01 3981.41 

Q Total (cfs ) *166000 . 00 • Fl ow (cfs ) 0 . 73 *145260 . 80 *20738.53 
• Top width (ft) • 2881.27 • Top width (ft) 1 .48 • 1986.17 893.62 

ve l Tot a l (ft/ s) 7.85 • AVg. vel. (ft/s) 1.05 8. 40 5.39 
• Max c hl Dpth (ft) 16.50 • Hydr . Depth (ft) 0. 47 8 . 71 4.59 
• conv. Total (cfs) *3945011.0 • Conv . (cfs) 17 . 3 *3452140.0 *492853.8 
• Length Wtd. (ft:) 483.24 • wetted Per. (ft ) 1. 75 • 1997.49 841. 22 
• Min c h El (ft) 999.34 • s hear (lb/ sq ft) 0.04 0.96 0.51 
• Alpha 1.06 * Stream Power ( lb/ ft s) • 0.05 8.04 2.73 
• Frctn Loss (ft ) 0.96 • c um volume (ac re-ft) • 6846.94 *23016.63 1739.84 
* C & E LOSS (ft) 0 . 04 * Cum SA (ac res) * 1893.09 * 23 38.42 730.38 
******'{::*********************************************** ******************* ************ ********** 
warni ng: Divided flow computed for 1:his cros s-section. 
Note: Multiple crit:ical dept:hs were f ound at thi s locat:ion. The crit i cal de pt:h with the lowest , valid , 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
**********2****************************************** ****************************************** 
* E.G. Elev (ft) * 1017.08 * Element Left OB * Channe l * Right OB * 
* vel Head (ft) 0.94 * Wt:. n- val . 0.032 0.032 0.032 
• w. s. El ev (ft) * 1016.14 • Re ach Len . (ft) 582 . 00 • 483 . 64 477.00 
• c ri t w.s. (ft) • 1012 . 70 * Flow Area ( s q ft) 1.20 *17884.53 4099.46 
* E. G. s l ope (ft/ ft) *0.001567 • Area (sq ft) 1. 20 *17884 . 53 * 4099.46 
• Q Total (cfs) *166000.00 * Fl ow (cfs ) 1.43 *144345.50 *21653.06 
• Top width (ft) • 2828.04 • Top width (ft) 1 . 95 • 1986.17 839.92 

ve l Tot a l (ft/ s) 7.55 • AVg. vel. (ft/ s) 1.19 8.07 5.28 
* Max c hl Dpth (ft) 16.80 • Hydr. Depth (ft) 0.61 • 9.00 4 .88 
• conv. Total (cfs) *4192829.0 * Conv. (cfs) 36 . 1 *3645879.0 *546913 . 1 
• Length wtd. (ft) 482 . 77 • wetted Per. (ft) 2.31 • 1997.49 841.79 
• Mi n ch El (ft) 999.34 • shear ( lb/sq ft) 0 . 05 0 . 88 0.48 

Alpha 1.06 *Stream Power ( lb/ ft s) • 0.06 7.07 2.52 
• Frctn Loss (ft) 0 . 83 * cum volume (acre - ft ) • 1194.12 *23926.32 353.45 
* C & E LOSS (ft) 0 . 03 * Cum SA (acres) 200 . 94 • 2343 . 25 76.15 
*************************************************************************************** ******** 

Note : Multiple critical depth s were f ound at: this location. The criti cal dept:h with the lowest , va lid, 
wate r surface was used . 

CROSS SECTION 
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RIVER: 1 
REACH: 1 

INPUT 
Descri ption: 207.99 

RS : 207 . 99 

Lef"t and Right. channel Bank St:ati ons Inte rpo 1 a ted 
Sta"tion Elevation Data num= 146 

Pre - Project 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
**** * * ** * * * * * ** ****** * * ***** * * * * ** **** ********* * * ** ***** * ** * * * *** * * ** ** * * * * * **** 
16875.4 1020 . 416977 . 53 1020. 317079.65 1019.7917154. 55 1020.117179. 37 1019.8 

17210 . 01 1023 . 417244. 75 1026 . 617267. 55 1025. 6317306.41 102 7 . 617349 . 36 1028. 51 
17355.92 1026 . 917369.61 1019 . 3917391.72 1019.2917409.24 1025.1117426.47 1027 .04 
17451.06 1026.417464.15 1023.9517469 . 46 1024 . 8217487.85 1023.717495.78 1021.77 
17512.14 1020.717590.41 1021.2717781.42 1020.717841.75 1019.2617866.96 1019 . 66 
17883.94 1023.117895.04 1022.0517908.22 1018. 7417922.06 1018.6417964 .38 1020. 31 
18006.33 1021.4918046.72 1021.918082.14 1021.518110.76 1020.4818160 . 74 1020.46 
18172.03 1025 . 1418182 . 63 1024.0318194 . 68 1019.8918254.92 102018344.2 2 1019 . 8 

18361. 2 1020. 518393 . 48 1020 . 5618451.15 1019.3118513.04 1017. 54185 53 . 55 1017.97 
18671. 62 1017. 918689 . 62 1017 . 418726.09 1017. 9818764. 94 1017 . 3918813 . 55 1017.48 
18856.12 1018 . 52 18866 . 8 1024 . 75 18913.8 1024.0818924.68 1017.5218940.28 1016.67 
19029 . 29 1016.719035.76 1018.4319044. 22 1016.3219067. 34 1015. 719077.06 1016 . 63 

19084 . 9 1020 19104.1 1014.819128.89 1010 . 8919148.44 1009.619155 . 94 1010 . 31 
19184 . 36 1010 . 1919264.79 1007.1819286 . 08 1005 . 219355. 36 1004. 5819391.83 1006 . 23 
19415 . 23 1004.719426.94 1005.0419478 . 75 1002 . 6119527.05 1001.119569.99 1001.79 
19584.17 1001.3719607.99 1003.7419654 . 67 1005 . 3519679 . 49 1006.97 19726 1008. 24 
19729. 58 1006. 519756.21 1006.6619785 . 55 1007 . 7719812. 51 1009 . 9919843.15 1010.42 
19882. 31 1008.1119905. 55 1007.9719946.07 1008.720009. 37 1009.2920064 . 03 1010. 32 
20073 . 82 1009. 9320140. 66 1009. 6920197. 34 1005. 920233. 66 1004 . 97 20259 . 6 1001 
20291.07 999 . 9520342.68 1000 . 320370.63 1002.29 20412.8 1001. 6420462.43 998.4 
20486. 63 997. 99 20545 . 4 997.8520589. 68 996. 9820650. 71 1001. 2920665. 28 1004. 99 
20685 . 76 1014. 37 20716.6 1013 . 9420733.22 1012.8220743.49 1009 . 820787.79 1013.48 
20857 . 42 1014 . 4320933.98 1014.820990.89 101521043. 51 1014.821055. 56 1015.26 
21090 . 28 1014.4821181.08 1014. 221237.07 1012 . 69 212 53.4 1008 . 72213 28 . 64 1004 . 82 
21423. 21 1006 . 3621502.67 1010.8421536.23 1011.5721568.91 1011.23 21597.2 1011 . 62 
21641. 23 1011.5121715.89 1010.621737 . 64 1009 . 1121786 . 71 1008.521795.5 2 1009 . 19 
21820. 53 1008. 7521849. 91 1014. 321861. 63 1015. 621897 . 57 1028. 3621904.18 1023. 24 
21912. 53 1022. 8321936. 68 1017.4121986. 37 1017.12 22007 . 9 102 5. 2 22 02 5. 2 102 3. 85 
221 20.03 1018.722137.71 1020 . 7422149.54 1026.4322164 . 63 1022 . 392222 5 . 39 102 2 .53 
222 68. 37 1021.66 

Manning's n values num= 3 
s ta n val sta n val Sta n val 

*******f<**************************************** 
16875.4 . 04318813. 55 . 032 20933 . 98 . 032 

Ba nk Sta: Left Right Lengths: Left Channel Right 
19184. 3620685. 76 483 482 . 81 544 

Ineffective Fl ow num= 1 
SLa L Sta R Elev Permanent 

16875.4 19084 . 9 1025 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Coeff Contr. 
. 1 

Ex pan. 
. 3 

************************************************ **** ******************************************* 
• E.G . El ev ( ft) 1015 . 86 Element Left OB * channe 1 * Right OB * 

vel Head (ft) 1.40 wt. n- val . 0 . 03 2 0 . 032 0.032 
• w. s . Elev (ft) • 1014 . 47 • Reach Len. (ft ) 483.00 482 . 81 544.00 
* crit w.s . (ft) • 1012 .00 • Flow Area ( s q ft ) 276 .72 *14 534 . 63 3565.34 

E. G. s lope (ft/ ft) *0.002225 • Area (sq ft) 276 .72 *14 534 . 63 * 3565 . 34 
Q Tot a l (cfs) *166000.00 • Flow (cfs) 1404.00 *144 33 3 . 30 *20262 .72 

• Top width (ft) • 2515.31 • Top width (ft) 78 . 14 * 1501.40 935.77 
ve l Total ( ft / s) 9.03 • AVg. vel. (ft/ s) 5 . 07 9 . 93 5.68 
Max chl Dpth (ft) 17.49 * Hydr. Depth ( ft) 3. 54 9 . 68 3.81 

* conv . Total (cfs) "3 518848.0 * conv. (cfs) 29761 . 9 *3059559.0 *429526.8 
* Length wtd. (ft) 493.74 * wetted Per. (ft) 78 . 50 * 1505 . 88 937.77 
• Minch El (ft) 996.98 • s hear (lb/ sq ft) 0 . 49 1.34 0.53 
* Alpha 1.10 • Stream Power ( l b/ ft s) 2 .48 13 . 32 3.00 
• Frctn Loss (ft) 0 . 96 cum vol ume (acre-ft) 6845 . 09 *228 39.93 * 1698.52 
* C & E LOSS (ft) 0.13 Cum SA (acres) * 1892 . 55 * 2319.06 720.36 
***************************** ****************** ** ********************************************** 

warning: 
wa rning : 

Note: 

Divided flow computed for thi s cross-section. 
The energy loss was greater tha n 1.0 ft (0 . 3 m). between the curre nt a nd previous cross 
section. Th i s may indicate the need for additional cross sections . 
Multiple critical depths were found at this location. The criti cal depth with the lowest, 
wat:e r surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
'11:~~~*~~~~~~*,;:,*~*~~ ~ ~~* '11: *~~~********~****** * *******~~~* ~~~**~*~~<11:*~~~~**~~*~***** *****~~~*~~~~~* 

E.G. El ev ( ft) ~016. 21 • Element Left OB Channe 1 Right OB • 
vel Head (ft) 1. 26 • wt. n- val . 0.032 0 . 032 

* w. s . Elev (ft) • 1014.96 • Reach Len . (ft) 48 3 . 00 48 2 .81 544 . 00 
• Crit w. s. (ft) • 1011 . 99 • Flow Area (sq ft ) *15268.19 4059 . 89 
• E. G. s lope (ft/ ft) *0.001889 • Area (sq ft) *1 5268.19 • 4059 . 89 
• Q Total (cfs) *166000.00 • Flow (cfs) *144043 . 00 *21957 . 02 
• Top width (ft) • 2625.07 * Top width (ft) • 1501.40 1123 . 67 

ve l Total (ft/ s) 8.59 • Avg . ve l . (ft/s) 9.43 5 . 41 
• Max c hl Dpth (ft) 17 . 97 • Hydr. Depth (ft) 10.17 3 . 61 
• conv . Total (cfs) *3819440.0 • Conv . (cfs) *3314238 . 0 *505201 . 8 
• Length wtd . (ft) 494.45 • wetted Per. (ft) • ~510.64 1125.71 
• Mi n ch El (ft) 996 . 98 • s hear ( l b/sq ft) 1.19 0.43 
• Alpha 1.10 • Stream Power ( l b/ ft s) 11 . 24 2.30 

Frctn Loss (ft) 0.77 • Cum volume (ac r e - ft) 1194 . 12 *23742.28 308.77 
• C & E LOSS (ft) 0 . 13 * Cum SA (acres) 200.93 * 2323.89 65.40 
**~~****************~*~*~*********************** * ** ** *************************~* * ~*~*********** 

valid , 

wa rning: Divided flow comput::ed for this cros s-section. 
Note: Multiple critical depth s we re found at this l ocation. The criti ca l depth with the lowe s t , valid , 

water surface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 207.90 
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Pre - Project 
IN PUT 
Descri pt i on: 207 . 90 - FEMA Section S 

Right Channel Bank Station Interpol ated 
Station El evation Data num= 139 

Sta Elev St a Elev Sta Elev Sta Elev Sta Elev 
*********************** ***************************** ************************** ** 

16668 . 2 1021.116697.07 1021.2216715.13 1026.9116727 . 84 1033.6216745.17 1028 . 8 
16753 . 49 1031.8416764 . 39 1028 . 79 16810 .7 1028.83 16818. 7 1032.69 16841 . 3 1032 .95 
16853 . 11 1030.01 1687 3 . 1 1020.4716891. 99 1017.12 16943. 6 1015. 9717050. 54 1015. 79 
17101.54 1016.6117263.36 1016.9317270 . 78 1021.4917278.85 1016 . 117302.32 1032.54 
17320.25 1032.617332.89 1029 . 117338. 19 1031. 5317355 . 36 1019.4417363 . 77 1016.13 
17467.61 1016 .3 5 17507 .5 1017.26175 75 . 75 1017.9317637.97 1017. 3717736 . 67 1015.57 
17817 . 34 1016 . 417833. 13 1018 . 8517839 . 54 1023 . 4217846.61 1020 . 0217858 . 61 1020 . 63 
17873 . 28 1025. 2817882 .5 3 1020:8617935 . 87 1020 . 2417980 . 62 1018 . 4617993 . 47 1018 . 74 
18011.06 1030.361802 7. 82 1029 . 1718046.04 1016.818080.62 101618086 . 75 1019.05 
18101.91 1021. 0518111. 27 1016 . 118119 .63 1023.0718136.92 1022.93 18141.3 1020. 1 
18162. 57 1020. 2718173 . 65 1016 . 118212 . 38 1016.0418265. 52 1017 . 6318323. 62 1017.25 
18359 . 43 1018 . 5518367 . 46 1016 . 818464. 77 1017 . 118591. 55 1016. 5618660. OS 1016. 62 
18702 . 95 1017.4518780.18 101718879 . 49 1017. 3118891. 96 1021. 9318940.48 1019. 7 3 
18952 . 38 1016.9219031. 56 1016 . 219060 . 06 1017.8719067.42 1015 . 8819103.92 1016.45 

19119.3 1009 . 419128.18 1007 . 519182.35 1007.4819212.17 1010.9119293. 27 1010.38 
19393 . 17 1010 . 9919421.17 1007 .9719428.14 1005 .9919480.51 1004.819526.08 1005.76 
19582. 83 1004. 2619635. 98 1001. 9 1965 5 . 3 1001. 73 19680.9 998. 1619752.44 1000.19 

19780 1000 .4619816.99 998.6619843 .97 1004.0719874.71 1006.3419914.15 1007.17 
19969. 33 1007 . 1420056. 68 1008.4820200. 39 1008. 66202 32. 26 1007. 5520288. 85 1004. 31 
20 377. 34 1005 . 2620417 . 85 1003.42 20427. 57 1000.1120504.31 1000.820558. 52 999.21 
20604.85 993 .1920644.76 991. 5120687. 55 994. 55 20711 . 17 1000.0620732.09 1012.78 
20763.47 1010 . 0120800.67 1011.8720847.15 1012 .0220898 . 47 1010.4520949.89 1010.88 
20990 . 46 1006.8 321018.72 1007 . 4921057 . 36 101321092.93 1013.7821176 . 86 1014 
21245 . 63 1012. 7921264 .5 2 1005.9321280 . 37 1007 .6521314 . 43 1009.1421399 . 59 1011 . 1 
214 31. 25 101 1. 36 21491. 5 6 1 0 10. 5621 56 8. 39 1006.1621663 .65 1007. 22 21700.62 1003.4 
217 31. 26 1005 21804 . 84 1005. 97 21831 .2 1003 . 6621868 . 05 1003. 7621890. 34 1007 . 1 
219 22.07 1006 . 6821935 . 02 1009 . 1921998.72 1009 .7522038 . 53 1008 . 4722049 .04 1006 . 8 
22117 . 71 1007. 2922129. 13 1009. 9522139. 94 1015 . 352215 7 . 75 1019. 77 

Manning's n values 
Sta n val 

num= 
Sta n val 

3 
sta n va l 

************************************************ 
16668.2 .04319103.92 . 03 2214 31. 25 .032 

Bank Sta: Left Right Lengths: Left Channe 1 
19103 . 9220732.09 539 522.44 

Ineffec tive Flow num= 1 
St a L Sta R Elev Permanent 

16668 . 219060. 06 1020 F 

Rig ht 
631 

coeff Contr. 
. 1 

Expan. 
. 3 

CROSS SECTION OUTPUT Profile #PF#l 
****** * *** *********** **** * * ***************** ** ******* ** of: **************** * ** * * * * *** * ** * * * ***** 
• E. G. Elev (ft) 1014.78 • Element Left OB Channel Right OB 

vel Head (ft) 0.98 Wt . n- val . 0.032 0.032 
w.s. El ev (ft ) 1013.80 * Reach Len. (ft) 539 .00 522.44 631.00 
crit w. s . (ft) 1010.85 * Fl ow Area ( s q ft) 15028.59 6544.07 
E.G. s l ope (ft/ ft) •o. 001713 * Area (sq ft ) 15028 . 59 65 44. 07 

* Q Total (cfs) *166000 . 00 * Flow (cfs ) *126963.50 *39036 . 46 
* Top wi dth (ft) * 2938.81 * Top width (ft) * 1622 . 39 * 1316.42 

ve l Total (ft/ s) 7.69 * AVg . vel. ( ft / s) 8 . 45 5.97 
Max c hl Dpth (ft) 22 . 29 * Hydr. Depth ( ft) 9 . 26 4.97 
conv. Total ( cfs) *4010707.0 * conv . (cfs) *3067551.0 *943155. 3 
Le ngth Wtd. ( ft) 543 . 37 • wetted Per. (ft) * 1630 . 71 1320.94 
Minch El (ft) 991.51 • shear ( lb/ sq ft ) 0.99 0.53 

* Alpha 1.06 Stre am Power ( l b/ ft s) 8.33 3.16 
Frctn Loss (ft) 1.00 Cum volume (acre-ft) * 6843 . 55 *22676.09 1635.40 
C & E LOS S (ft) 0 . 05 Cum SA (acres ) 1892.12 * 2301.74 706.30 

* * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
warning : 
wa rning: 

warning: 

Note: 

Di vi ded flow computed for this cross - section. 
The velocity head has c hanged by more than 0.5 f t (0 . 15 m). Thi s may indicate the need for 
additional cros s sections. 
The e nergy los s was g r ea ter than 1.0 ft (0.3 m). between the current a nd previous cross 
section . Thi s may indicate the need for additiona l cross sections. 
Mu l tiple criti cal depths were fou nd at this l ocati on. The criti ca l depth with the l owest, vali d , 
water s urface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
***';);:**** *';);:***** * * ****';)::';)::*************************** *****1::************** ******** ** ******** ******* 

E.G. El e v (ft) * 1015 . 31 Eleme nt Left OB Cha nne 1 * Right OB 
ve l Head (ft) 0.81 Wt . n-val. 0.032 0.032 
w.s. El ev (ft) * 1014. 50 * Reach Len . (ft) 539.00 522.44 631.00 
Crit w.s. (ft) • 1010 . 85 * Flow Area (sq ft) *16167.59 7519 . 19 
E.G. slope (ft/ ft) *0. 001299 * Area (sq ft) *16167. 59 • 7519.19 
Q Total (cfs) *166000 . 00 * Fl ow (cfs ) *124775.10 *4122 4.88 
Top widt h ( ft) * 302 7 .09 • Top width (ft) * 1623.92 1403 .17 
vel Total (ft /s ) 7 . 01 * Avg. vel. (ft/ s) 7. 72 5 . 48 
Max ch l Dpth (ft ) 22 .99 * Hydr. Depth (ft) 9 . 96 5.36 

* conv. Total (cfs) *4606292.0 * Conv. (cfs) *3462353.0 *1143939.0 
• Length wtd . (ft ) 544.66 *wetted Per. ( ft) * 1632.39 1408.99 

Min ch El (ft ) 991. 51 shear ( 1 b/sq ft ) 0. 80 0 . 43 
Alpha 1.06 * St ream Powe r ( lb/ ft s ) 6 . 20 2.37 
Frctn Loss (ft) 0.83 • cum volume (acre - ft ) 1194.12 *2 3568 . 06 236.47 
c & E Loss (ft) 0.07 • cum SA (ac re s ) 200.93 * 2306.57 49.62 

*********************************************************************************************** 

warning: 

Note: 

The ve 1 oci ty head has changed by more than 0 . 5 ft (0 .15 m) . Thi s may indicate the need for 
additi on a 1 cros s s ections. 
Mul tipl e cri tical depths we re found a t thi s l ocation. The criti cal depth with the l owest, vali d, 
wate r s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descripti on: 207 .80 

RS : 207.80 
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Pre-Project 

Right Channe l Bank Station I nterpol ated 
Station Elevation Data num; 109 

Sta El ev Sta El ev Sta El ev St:a Elev s t:a Elev 

16847 1020.816881.43 1020 . 8816889.14 1014.0617423.25 1014 . 0217437.36 1019.81 
17449.69 1016.3517514.99 1016.1817522.38 1019.8617533.21 101418745.96 1014 
18747.14 1015.2318785.25 1015.4718803 . 65 1019.41 18812.8 1019.1318818.08 1016 . 15 
18830.38 1016.3318839.64 1018.4718851.42 1015.8518863.811015.5818906 . 25 1016.79 
18916.17 1018.7518934.32 1017.9318961.11 1014 . 7318985.02 1014.3819054 . 94 1014.93 
19084. 72 1014 . 419171.92 1014.7119211.05 1014 . 2719263.17 1014.619283.23 1009.8 
19298.12 1008 . 719345.79 1009 .7719361.86 1008.8419406.08 1009.2419437.98 1008.25 
19477.47 1008 . 219503.55 1007.0819568 .66 1006.2719658.16 1006. 2119675.69 1005.82 
19698.72 996.3319730.48 998.0819733.28 995.919773.43 994 . 59 19855.8 998.48 
19877.01 1000.1719883. 54 1002 . 119925.83 1003.2419975.91 1003 . 719997.48 1004.4 
20076 . 29 1004.9720174.45 1003 . 8720255.28 1003.6120282 . 72 1003.0820338.27 999.85 
20406 . 22 998.6420460.89 998.7720510.16 997.2620581. 42 994.4620603.25 994.47 
20632 . 96 992 . 5420648. 95 992.4720666.06 995. 24 20681. 5 1001.120693 . 48 1010. 5 
20716 . 41 1012 . 0820800.22 1012.520841 .99 1013.54 20884.1 1013 .8220920.76 1014.8 
20945 . 15 1011 . 3120989.05 1010. 3921010.79 1010.8721036.94 1010.2721077. 32 1010.23 
21109. 98 1010. 87 21133 1012. 3121160. 79 1011. 5621177. 26 1008.9121246 . 33 1008 . 17 
21282.66 1007.0821290. 52 1006.1121329 . 18 1005.1421342.09 1005.712135 2.76 1008 . 7 
21369. 79 1010.1621414.07 1008 . 821425.78 1009.721474. 56 1010.29 21505.1 1009 . 45 
21545.57 1009.5621554 . 18 1007 . 921571 . 78 1007 . 6821615 . 22 1008 . 9121647.74 1007 . 98 
21719.77 1003.921783.84 1002 . 6921812.84 999 . 0521842 . 79 998 . 5321853.07 1004.2 
21864 .13 1008.121873. 45 1014. 5221884. 47 1018. 221905 . 86 1018. 6921919. 82 1017. 75 
21925.45 1019.121949.45 1017.7321993.49 1017.89 22027.6 1014 . 4 

Manni ng' s n va 1 ues num= 4 
s t:a n val st:a n val St:a n val St:a n val 

******* *************************** *** ***** ******************** ** 
16847 . 04318916.17 

Bank St:a: Left: Right: 
19658.1620716.41 

Ineffect:ive Flow num; 
St:a L St:a R Elev 
1684719258.08 1020.02 

21887.79 22027.6 1020 

.03219437 . 98 . 03220920. 76 

Lengt:hs: Left Channel 
562 495 . 85 

Permanent 
F 
F 

Right 
534 

CROSS SECTION OUTPUT Profile #PF#1 

. 032 

Coeff Contr . 
.1 

Ex pan. 
. 3 

• E.G. El ev (ft ) 1013 . 72 • Element Left DB • Channe 1 Right OB 
• vel Head (ft). 1.52 • Wt. n-val. 0 . 032 0.032 0.032 
• w.s. Elev (ft) • 1012. 20 • Reach Len. (ft) 562 . 00 495.85 534.00 
• Crit w. s . (ft) • 1009 . 50 • Flow Area (sq ft ) 1661.32 *12457 .74 • 4012.60 

E.G. s l ope (ft/ft) *0.001994 • Area (sq ft) 1661.32 *12457.74 4012.60 
Q Total (cfs) *166000.00 • Flow (cfs) 9487.78 *132996. 90 *23515.29 

• Top width (ft) • 2391.44 • Top width (ft) 384.94 • 1058.25 948.24 
vel Total (ft/s) 9.16 • Avg. vel. (ft/s) 5.71 • 10 . 68 5.86 

* Max Chl Dpt:h (ft) 19.73 * Hydr. Dept:h (ft) 4.32 11 . 77 4 . 23 
• conv. Tota l (cfs) *3717606.0 • conv. (cfs) *212480. 8 *2978495 . 0 *526630 . 1 
• Length Wtd. (ft) 503 . 56 • wetted Per. (ft:) 385.35 • 1066 . 28 953 . 20 

Minch El (ft) 992.47 • Shear (lb/sq ft:) 0 . 54 1.45 0.52 
• Alpha 1.17 • St:ream Power ( lb/ ft s) • 3.06 15.53 3 . 07 

Frctn Loss (ft) 1.05 cum volume (acre-ft) • 6833 . 27 *22511.26 1558.94 
• c & E Loss (ft) 0.03 • cum SA (acres) 1889.74 • 2285.67 689.90 
****************************************1::*******************************1::*******1::************** 

warning: 
warning: 

Note: 

Divided flow computed for this cross-section. 
The energy loss was great:er t:han 1.0 ft: (0 . 3 m) . bet:ween t:he current a nd previous cross 
section. This may indicate the need for additional cross sections. 
Mult:iple crit:ical depths were found at this l ocation. The critical depth with the lowest, 
water surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
***** * * ***** * * * * * * *** ** ***** ** * ****** 1:: ** * * * * ********** ******* ** * * ** * * * ****** ***** * * ** ** * *** **** 

E.G . El ev (ft) 1014 . 40 Element Left OB • Channel Right OB 
vel Head (ft) 1.54 wt . n-val. 0.032 0 . 032 
w.s . Elev (ft) • 1012.87 * Reach Len. (ft) 562 . 00 495.85 534.00 

• crit w.s. (ft) • 1009.36 • Flow Area (sq ft) *13165 .52 4686.42 
• E.G. slope (ft/ft) *0. 001834 • Area (sq ft:) *13165 . 52 • 4686.42 
• Q Tota l (cfs) *166000.00 • Flow (cfs) *139267 . 70 *26732.33 
• Top width (ft) • 2093 . 48 • Top widt:h (ft) • 1058.25 • 1035.23 

vel Total (ft/s) 9 . 30 • Avg. vel. (ft/s) 10.58 5. 70 
Max Ch l Dpth ( ft) 20. 39 * Hyd r . Depth ( ft) 12.44 4. 53 
conv. Total (cfs) *3876604.0 • conv. (cfs) *3252323.0 *624281.0 

• Length Wtd. (ft) 500.83 • wetted Per. (ft) • 1072.93 1040.45 
• MinCh El (ft) 992.47 s hear ( lb/sq ft:) 1.40 0.52 

Alpha 1.15 • St:ream Power (1 b/ ft s) 14.86 2. 94 
• Frctn Loss (ft) 1.00 cum volume (acre-ft) 1194.12 *23392 . 16 148.07 

c & E Loss (ft) 0 . 05 cum SA (acres) 200.93 • 2290 . 48 31.96 
****************************************** ***************************************************** 

warning: 
warning: 

Note: 

oi vi ded flow comput:ed for thi s cross-section. 
The energy loss was greater t:han 1.0 ft (0. 3 m). between the current and previous ·cross 
section . This may indicate the need fo r additional cross sections . 
Mult:iple crit:ical depths were found at: this location. The criti cal depth with the l owest, 
water surface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 207.71 

INPUT 
oescri pti on: 207.71 

Rl ght channel Bank Statl on Inte rpo 1 a ted 
Stat1on Elevat1on Data num= 108 

Sta El ev Sta El ev Sta El ev St:a El ev Sta El ev 
****************** ************************************************************** 
16765. 5 1018. 816864.05 1018 . 516883 . 96 1018. 83 16946.6 1018 . 2517019 . 42 1018. 3 

17136.18 1017. 2 17170. 8 1017 .1517303 . 76 1015. 8717335. 63 1014 . 0917372.94 1013. 88 
17409 . 16 1014.4917422.74 1016 . 8817433.43 1013.7717448 . 63 1013 .2317483. 11 1012.47 
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valid, 

valid, 



• 

• 

• 

Pre-Project 
17506. 89 1012. 81 17513.1 1013. 66 18774. 7 1013. 2118809 . 24 1013.4118831.09 1014.19 
18843. 56 1016.8418853.86 1013.2118868.79 1014.4318872 . 21 1013.4318903. 56 1014.3 
18915.43 1013. 7218934.72 1017. 5718947.92 1017. 5618987. 39 1013 . 3819020.33 1013.43 
19027 . 69 1012.819085.22 1013 . 819094.95 1013.1319248.09 1012.619285 . 22 1013.25 
19305 . 86 1013.1519314.35 1013.719368.82 1012.7819413.68 1010 . 6419464.11 1012 . 03 
19523 . 67 1010.9519527.65 1011.5219551.29 1010.4419572.96 101119597. 58 1008 . 56 
19605 . 18 1007.0219627.97 1005.8519657.47 994.0619666.38 992.7919688.57 995.04 
19715 . 06 995. 3319759. 55 994. 3419793. 67 992 . 5119803. 39 996.1319830. 72 1000 . 69 
19855.42 1002.7619881 . 16 1003 . 119938 . 64 1001 . 7819969.09 1000.2420003.96 1000.71 
20050. 72 1000. 4320115. 93 999.0820215 . 92 998 . 3420303. 55 995. 6120375. 22 994. 79 
20428. 32 995. 2420454. 42 995.0720512 . 14 995 . 9920522. 85 996.96 20533. 3 999.64 
20547.49 1008 . 39 20648. 7 1006.1720687. 38 1005. 920713 . 47 1004 . 6720731 . 93 1005. 3 
20741.19 1009.7320746.73 1010.35 20772 . 5 1010.2820808.32 1011 . 220830.19 1010.96 
20873 . 06 1009.2920906.05 1010 . 71 20965.5 1010.5521012.29 1010.1121072.81 1007 . 6 
21108.59 1006.9921119.39 1007 . 821160.93 1007.7421204.29 1007.1621242.82 1004.91 
21266.21 1005.2121275.47 1004.321333.41 1003. 3121362.56 1004.221374 . 32 1005.6 
21395.86 1006.5621424.84 1006 . 4621486.44 1004. 22 21508.72 1002.7 21543.4 1002.42 

21570 . 4 1001.6321638.89 1001.962165 3 .18 1004.721664.01 1003.7221715.77 1014 
21757 . 66 1015.821817. 54 1016. 31 21829.8 1017 .09 

Manning's n values num= 4 
Sta n val sta n val Sta n val Sta n val 

**** * ******* * ** * * * ** '~: ** * ***************** * ** ***** * * ******** ** *** 
16765 . 5 . 025 18774 . 7 . 03219572.96 . 03220808 . 32 

Bank Sta : Left Right Lengths : Left c hanne 1 
19527.6520547 . 49 49 3 488.78 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

16765. 519317.77 1018.01 F 

CROSS S ECTION OUTPUT Profile #PF#1 

Right 
530 

. 032 

coeff contr. 
.1 

Expan. 
. 3 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * 
* E.G . Elev (ft) * 1012 .64 * Element Left OB * Channe l * Right OB * 
• vel Head (ft) 1.81 * Wt. n-val. 0 . 032 0.032 0.032 

w. s . Elev (ft) • 1010.84 • Reach Len. (ft) 493.00 488.78 530.00 
* Crit w. s. (ft) * 1008.26 • Flow Area (sq ft) 1.11 *12064.14 4747.70 
* E. G. slope (ft/ ft) *0 . 002165 * Area (sq ft) 1.11 *12064 . 14 • 4747.70 
* Q Total (cfs) *166000 . 00 * Flow (cfs) 0.51 *138904.90 *27094 . 59 
• Top width (ft) * 2121.42 * Top width ( ft) 11.28 996.94 1113 . 20 

ve l Total (ft/ s) 9 . 87 * Avg . vel. (ft/ s) 0.46 11.51 5.71 
* Max Chl Dpth (ft) 18 . 33 * Hydr. Depth (ft) 0.10 12.10 4.26 
• conv . Total (cfs) *3567418.0 * conv. (cfs) 11.0 *2985131 . 0 *582275.4 
* Length Wtd. (ft) 497 . 23 * Wetted Per . (ft) 11.29 • 1003.90 1115.81 
• Minch El (ft) 992.51 * shear (lb/ sq ft) 0.01 1.62 0.58 
* Alpha 1.19 * Stream Power ( l b/ft s) * 0 . 01 18 . 70 3.28 

Frctn Los s (ft) 0.92 • cum volume (acre-ft) * 6822.55 *22371.69 * 1505 . 24 
* C & E LOSS (ft) 0.06 * Cum SA (acres) * 1887. 18 * 2273 . 97 677 . 26 
* * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * 
warning: Divided flow computed for this cross - section . 
Note: Multipl e cri tical depths were found at this l ocat i on . The criti cal depth with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
* * * * * * * * * * * * * * * * * * * * * * * ** * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* E.G. El ev (ft) * 1013. 35 • Element Left DB channe 1 • Right DB 
* vel Head (ft) 2.01 * Wt. n-val. 0 . 032 0 . 032 
* w.s. Elev (ft) • 1011.34 * Reach Len. (ft) 493.00 488.78 530 . 00 
• crit w. s . (ft) * 1008.53 • Flow Area (sq ft) *12568.62 3224.43 
• E.G. slope (ft/ ft) *0 . 002198 * Area (sq ft) *12568.62 3224 . 43 
• Q Total (cfs ) *166000.00 * Flow (cfs) *149360. 50 *16639. 51 

Top wi dt:h (ft) • 1893.18 * Top wi dt:h (ft) • 1015.83 877. 35 
ve l Total (ft/ s) 10.51 • Avg. ve l . (ft: / s) 11.88 5.16 

* Max Chl Dpth (ft) 18.83 * Hydr. Depth (ft ) 12.37 3.68 
* conv . Total (cfs) *3540702.0 • conv. (cfs) *3185789.0 *354913.0 
• Length wtd. (ft) 493.98 • wetted Pe r. (ft ) * 1022 . 82 883.74 
• Mi n c h El (ft:) 992.51 • shear (lb/ sq f t ) 1.69 0 . 50 
• Alpha 1.17 * Stream Powe r (lb/ft s) • 20 . 04 2 . 58 
* Frctn Loss (ft) 1.05 * Cum vol ume (acre-ft) 1194.12 *23245.69 99.58 
* C & E LOSS (ft) 0.02 * Cum SA (acres) 200.93 * 2278.68 20.24 
***************** **** *********************** *************************************************** 

warning : 

Note : 

The energy l oss was greater than 1.0 f t (0.3 m). bet ween t he c u rrent and previous cross 
section. This may indicat:e the need for additiona l cross sections . 
Multipl e critical depths were found at this l ocati on . The cri tica l depth with the lowest, 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
oescri pti on : 207. 62 

RS: 207 . 62 

Right channe 1 Bank St:ati on Inte r po 1 a ted 
S'ta'ti on El evation Data num= 101 

Sta El ev St a El ev Sta El ev St a El ev Sta El ev 
* * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

16509 1017.416645 . 43 1017. 216919. 74 1016. 517013.42 1016. 69 17027. 9 1017.45 
17034.42 1016.417053 . 64 1016. 5617076.88 1013 . 9817126.62 1012.817186.46 1012.21 
18763 . 02 1012 . 2318778.97 1015.4718793.911011.4718833.77 1010.9318952 . 24 1011.61 
18969.94 1016.818982.78 1017.1918995.37 1016.0419003.08 1012.2919023 . 38 1011. 33 
19094.14 1011.4819111.14 1016.8419129.43 1011.5 19154 . 7 1010.9119196 . 96 1009.9 
19235.08 1009.819251.28 1010.8319302.98 1011.5119321.01 1010.9519350 . 49 1012 . 4 
19384. OS 1010.2819428.49 1012.4419454.54 1011.4219474. 75 1012 . 3 19484 . 7 1011 . 14 

19499.5 1012.2219519.63 1010.8319532.75 1005.0519547 . 04 1005 . 8419555 . 44 1004 . 68 
19564. 36 1006.119577.92 1010. 919585 . 31 1009 . 8819611. 56 1002.61 19642 996 . 43 
19669.61 993.68 19693.6 992.119750 . 51 993.0819768.07 995 . 0219 790.48 996.11 
19803 . 19 998 . 0319812 . 49 997 . 619849.07 999.02 19907.7 998.6220004.83 995. 78 
2004 7. 36 993. 6920089 . 64 990. 98 20168. 2 990.1220182. 51 990. 4820197. 59 992. 77 
2024 7. 65 994. 5720301. 38 994 . 9620330 . 75 997. 22 20342. 9 1000. 7820350. 67 1006 . 1 
20375.47 1006.2220436.16 1005.620488.63 1004.220513.76 1004.820525 . 92 1010.31 
20543.71 1010 . 63 20602.97 1010.1320636.54 100920672.41 1007.0520682. 77 1004.8 
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valid, 



20708. 62 100420776.14 100320790 . 62 
20874 . 88 1004.3620880 . 15 1003.520902 . 51 
21067 . 88 1002.3421078.21 1001.8721154.43 
21269. 33 1001.921347. 54 1003.13 21393 
21461.46 1005.6821482.81 1017 .6221529.57 
21786.85 1016.58 

Manning 's n values 
Sta n val 

num= 
Sta n val Sta 

16509 .02517186.46 . 04318778 . 97 

Pre-Project: 
1004.920843.22 1005. 3820847.96 1004 .39 

1005 2092 3. 7 1003. 2120972. 78 1002.28 
1001. 5721159.77 1002.621224.84 1001. 79 
1003. 3321397. 93 1003.9721430 . 66 1003 . 7 

1016.621545.67 1016.9521681.55 1017.23 

n val Sta n va l Sta n val 

. 03219577 .92 . 03220843.22 . 032 

Bank Sta : Left Right Lengths: Left Channel Right 
510 

Coeff Contr . 
. 1 

Expan. 
. 3 19577 . 9220350 . 67 493 471.11 

rneffecti ve Flow num= 1 
Sta L Sta R Elev Permanent 
1650919113.11 1017. 59 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*********************************************************************************************** 

E. G. El ev (ft) * 1011 . 65 Element Left OB Channe 1 Right OB 
vel Head (ft) 1.59 wt. n-val. 0.032 0.032 0.032 

* w. s . El ev (ft) * 1010.06 * Reach Len. (ft) 493.00 471.11 510.00 
Crit w.s . (ft) * 1007.03 * Flow Area (sq ft) 208.08 *11200.79 6381.37 
E. G. s lope ( ft / ft) *0. 001612 * Area (sq ft) 208.08 *11200. 79 * 6381. 37 
Q Total (cfs) *166000.00 *Flow (cfs) 866.68 *124268.40 *40864.95 
Top width Cft) * 1909.13 * Top width (ft) 103.35 766.70 1039.09 
vel Total Cft/s) 9 . 33 * AVg . vel. (ft/s) 4.17 11 . 09 6.40 
Max c hl Dpth (ft) 19.94 * Hydr. Depth (ft) 2.01 14 . 61 6.14 
Conv. Total (cfs) *4134863 . 0 * Conv. (cfs) 21587 . 9 *3095377 . 0 *1017897.0 
Length Wtd. (ft) 475.96 * Wetted Per . (ft) 105.31 771.47 1042.39 
Minch El (ft) 990.12 s hear ( lb/sq ft) 0. 20 1.46 0.62 
Alpha 1.18 Stream Power ( lb/ ft s) 0 . 83 16. 21 3 . 94 
Frctn Loss (ft) 0.77 Cum volume (acre - ft) 6821.37 *22241.17 1437 . 54 
C & E LOSS (ft) 0.07 Cum SA (acres) 1886 .53 * 2264.08 664.17 

*********************************************************************************************** 

warning : Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location . The critical depth with the lowest , valid , 

water su rface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

E.G. El ev C ft) 1012. 29 * El ement Left OB Channe 1 Right OB 
vel Head (ft) 2. 17 Wt. n-val. 0 . 032 0 . 032 
w.s. Elev (ft) * 1010.12 * Reach Len. (ft) 493 . 00 471.11 510.00 

* c rit w.s. (ft) * 1007.20 * Flow Area (sq ft) *112 42 . 12 3769.11 
* E.G. Sl ope (ft/ft ) *0 . 002044 *Area (sq ft) *11242 . 12 3769.11 

Q Tota l (cfs) *166000.00 * Flow (cfs) *140760.50 *2 52 39. 49 
* Top width (ft) * 1444.32 * Top width (ft) 767.09 677.24 

ve l Total (ft/s) 11.06 * Avg. vel. (ft/s) 12.52 6. 70 
* Max Chl Dpth (ft) 20 . 00 * Hydr. Depth (ft) 14 . 66 5 . 57 

conv. Total (cfs) *3671629 . 0 * Conv. (cfs) *31133 76.0 *5582 53.3 
Length Wtd. (ft) 474 . 07 wetted Per. (ft) 771.86 687 . 55 
Min c h El (ft) 990.12 * Shear (lb/sq ft ) 1.86 0 . 70 
Alpha 1.14 Stream Power ( lb/ ft s) * 23.27 4 . 68 
Frctn Los s (ft) 0.80 Cum volume (ac re-ft) 1194 .12 *23112. 11 57 . 03 
c & E Loss (ft) 0.28 c um SA (acres) 200.93 * 2268.68 10.78 

*********************************************************************************************** 

wa rning : 
warning: 

warning: 

NoLe: 

Divided flow computed for this cross-section. 
The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 
The energy loss was greater than 1.0 ft (0.3 m). betwee n the current a nd previous cross 
sect ion . Thi s may indicate the need for additional cross sections. 
Multiple critical depths were found at t hi s location. The critical depth with the l owest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 207.49 

Desc ri pti on: 207. 49 - FEMA section R 
Stat i on Elevation DaLa num= 132 

sta Elev Sta Elev Sta Elev Sta Elev Sta El e v 
******************************************************************************** 

16428 . 7 1015. 8 16495 . 7 1015. 9716562. 86 1015 . 7616564. 59 1016. 2616598.27 1015. 57 
16649. 77 1014. 8716697. 75 1015 .1 16736.1 1014. 9216785. 22 1015 .1916790.29 1014. 82 
16831.41 1014.816991. 24 101417150.66 1013. 5817195.01 1013.2617294 .72 1012 .89 
17334 . 41 1013.0117462. 54 1013.0117546 . 67 1012. 7517562. 88 1012. 917614.19 1012. 3 
17650.74 1012.8817736.69 1012. 5217773. 31 1012.7717836.83 1013 .8617929.25 1014.08 
17986.02 1013.117990.65 1013. 5218016.47 1013 . 3718049.96 1013.718127.06 1013.11 
18166.95 1013.26 18225.6 1013.118282.06 1013.2418307.52 1010 .92183 31.41 1010 .93 
1835 5 .11 1011. 818412. 86 1011. 7618437. 92 1012. 22 18500.6 1012 . 0318512 . 42 1012. 32 
18580. 58 1011 . 7618667. 35 1012 . 31872 3. 55 1012. 2218776. 25 1011. 8618824 . 39 1011. 2 
18908.1 1010.0819104.21 1009.0719452.06 1007.6419475.46 995.95 19490.7 986.6 

19495. 57 985.0919506.62 984. 3519525.63 984.6819542.24 985.619551.29 988.02 
19625.61 990. 8219661.41 989. 5719674.45 987 . 0619684. 82 986. 7919735 . 07 987. 29 
19753.7 5 993.2119767.32 994.3519804.67 995.2619824.05 995.1919850 . 05 996.03 
19857.63 997.2419885.03 998.5319936.77 998.7919984.18 999.419991.14 999.86 
2004 1. 57 1001. 3220082.06 1001.8920173.24 1001.7120208. 46 1001. 3720224 . 73 1001. 51 
20281.74 1000.8820306.63 100120333.88 1001.620354.98 1001.64 20399 1002.28 
20426.44 1003.2520511.22 1002 . 5120559.96 1001.0320588.83 1000. 5820601.2 7 999 .91 
20628.36 1000.5120679.26 1000.520736.27 100020758 .91 999.5520809 . 15 999.51 
20871.65 999.8 20880.9 999.0220888.29 999.820914.65 1000.5220919.87 1000. 24 
20993. 76 1000.421007. 95 1001. 0621032. 55 1006. 89 2105 3. 5 1010. 7621074 . 81 1014 
21109.99 1016. 3721132.01 1017. 9321150.62 1018 .421187.24 1017.421208 . 87 1017.67 
21243.49 1017.1921276. 95 1017.0821299.03 1016. 6621316. 72 1017 . 5621345 . 51· 1017. 93 
21373.46 1017.01213 79.02 1016.421407.52 1015.6221458.26 1015.3421541.47 1015.47 
21552.48 1014.9821661.71 1014 .72 1700.36 1014.86217 34.65 1014.621816.76 1014.73 
21837. 28 1015 .121887. 67 1015 .1821897. 57 1015 . 8421938. 37 1016. 0421994. 52 1015. 63 
22023.41 1014.6222062 .71 1014.7522101.76 1014.3622119.41 1014.922218.68 1014.73 
22317 . 91 1014.9522327.82 1014.86 
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• 

• 

• 

Pre-Project 

num= Manning' s n values 
s t a n val Sta n val 

16428.7 . 03221109. 99 

Bank sta: Left Right 
1945 2. 0621132 . 01 

Ineffective Flow num= 
Sta L Sta R Elev 

16428.7 19445.4 1019 . 5 
21096. 5122327. 82 1019. 5 

.037 

Lengths: Left Channel 
244 246.48 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#l 

Right 
308 

Coeff Contr. 
. 3 

Expan. 
. 5 

* * * * t: * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* E.G. El ev (ft) * 1010. 81 * Element Left OB Channe 1 * Right OB 

vel Head (ft) 1.36 * Wt. n-val . 0.032 0.032 
* w.s. Elev (ft) * 1009.45 * Reach Len. (ft ) 88.00 88.00 88.00 
* Crit w.s. (ft) * 1005.21 * Flow Area (sq ft ) 11 .98 *17748.43 

E. G. slope (ft /ft ) *0. 001643 * Area (sq ft) 395.91 *17748 . 43 
* Q Total (cfs) *166000 . 00 • Flow (cfs) 33 . 35 *165966 . 60 
* Top widt h (ft) * 2016 . 46 * Top width (ft) 422 .10 * 1594 . 36 

ve l Total (ft/s) 9 . 35 • Avg. ve l . (ft/s) 2.78 9 . 35 
Max c hl Dpth (ft) 25 .10 * Hydr. Depth (ft) 1.80 11 . 13 

* Conv . Total (cfs) *4094975 . 0 • conv. (cfs) 822.7 *4094152 .0 
* Length wtd . ( f t) 88.00 *wetted Per. (ft) 6.66 * 1602.96 
* Min Ch El (ft) 984.35 Shea r (lb/sq ft) 0.18 1.14 
• Alpha 1.00 St ream Power ( lb/ft s) * 0.51 10.62 

Frctn Loss (ft) 0 . 18 • cum volume (ac re-ft) 6817.95 *22084.62 1400.18 
* C & E LOSS (ft) 0.07 *Cum SA (ac res) 1883.56 * 2251.31 658.09 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Note : Multiple criti cal depths were fou nd at this loca t ion . The c r i tical depth with the lowest, valid, 
energy was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
*E. G. Elev (ft ) * 1011.21 Element Left DB c hannel * Right OB * 

ve l Head (ft) 1.24 * Wt. n-val. 0.032 0.032 
* w.s . Elev (ft) * 1009 .97 * Reach Len . ( ft) 88.00 88.00 88.00 
* Cri t w.s. (ft) * 1005.21 * Flow Area (sq ft) 15 . 42 *18573.59 

E.G. s lope (ft/ ft ) *0.001415 * Area (sq f t ) 142 .28 *18573.59 
Q Total (cfs) *166000.00 • Flow (cfs) 47.16 *165952 .80 

• ~~~ ~~~~~ ~ms) • 166~:~~ : !~~ . w~~i~ ~ms) 6n~ • 159U~ 
* Max Chl Dpth (ft) 25 . 62 * Hydr . Dept h ( ft ) 2.32 11.63 

conv . Tota l (cfs) *4412316.0 * conv. (cfs) 1253 . 6 *4411063.0 
* Length wtd. (ft) 88 . 00 • wetted Per. (ft ) 6.66 * 1605 .80 

Min Ch El (ft) 984. 35 Shea r ( 1 b/sq ft) 0. 20 1. 02 
Alpha 1.00 *Stream Power (lb/ft s) 0.63 9.13 
Frctn Loss (ft) 0.15 c um volume (acre-ft) 1193 . 31 *22950.88 34.97 
C & E LOSS ( ft) 0 . 06 Cum SA (ac r es) 200.56 * 225 5.89 6.81 

*********************************************************************************************** 

Note: Multiple critical depths we r e fo und a t this locat ion. The critical depth with the lowest, vali d, 
e nergy was used. 

BRIDGE 

RIVER: 1 
REACH: 1 

INPUT 

RS: 207.485 

oescri pt: i on: 51s t Avenue sri dge 
oi st:ance from upst: ream xs = 
Deck/Roadway width 

88 
95 

2.6 
Coordi nat:es 

Weir Coeffi ci ent: 
upstream Deck/ Roadway 

num= 30 
Sta Hi cord Lo Cord Sta Hi Cord Lo cord Sta Hi cord Lo Co rd 

************************************************************************ 
17338.3 1010.47 1005 . 47 18388. 3 1010.34 1005. 34 18888.3 1010.64 1005.64 
18938 . 3 1011 1006 18988.3 1011.5 1006. 5 19038.3 1012.3 1007. 3 
19088.3 1013.2 1007.2 19138. 3 1014. 3 1008.3 19188 .3 1015.6 1010.6 
19288 . 3 1018.2 1013 .2 19388. 3 1020.56 1015. 56 19445 1022.05 1015.2 
19560 . 3 1023.4 1017.77 19660 . 3 1025.18 1019 . 47 19760.3 1026. 58 1020 .87 
19860.3 1027.68 1022 19960. 3 1028. 58 1022.87 20060 . 3 1029.28 1023. 59 
20160 . 3 1029. 68 1023 . 99 20260. 3 1029.78 1024. 09 20360. 3 1029.68 1024 
20460 . 3 1029.28 1023 . 59 20560.3 1028. 68 1023. 01 20660 . 3 1027.88 1022.21 
20760.3 1026. 68 1021 20860 . 3 1025.41 1019.67 20960.3 1023.68 1018.03 
21059 . 4 1020.6 1014.92 21074 . 8 1020.3 1014. 5 21150. 6 1019 1012 

upst: ream Bri dge cross sect:i on oat:a 
Scati on Elevation Data num= 132 

Sta El ev Sta El ev Sta sta Elev Elev St a El ev 
******************************************************************************** 

16428. 7 1015 .8 16495. 7 1015. 9716562 . 86 1015. 7616564. 59 1016 . 2616598. 27 1015. 57 
16649.77 1014. 8716697.75 1015.1 16736 . 1 1014 .9216785.22 1015 .1916790.29 1014 .82 
16831.41 1014 .816991.24 101417150.66 1013. 5817195. 01 1013. 2617294.72 1012.89 
17334.41 1013.0117462.54 1013.0117546.67 1012.7517562.88 1012.917614 . 19 1012.3 
17650.74 1012 . 8817736.69 1012. 5217773. 31 1012.7717836.83 1013.8617929 . 25 1014 .08 
17986.02 1013 . 117990.65 1013.5218016 . 47 1013. 3718049.96 1013.718127 . 06 1013.11 
18166 . 95 1013 . 26 1822 5. 6 1013.118282. 06 1013. 2418307. 52 1010. 9218331. 41 1010. 93 
183 5 5 .11 1011. 818412. 86 1011. 7618437. 92 1012. 22 18500. 6 1012.0318512. 42 1012. 32 
18580. 58 1011. 7618667.35 1012.318723.55 1012 .22 18776.25 1011 .8618824 . 39 1011.2 

18908.1 1010. 0819104.21 1009.0719452 .06 1007.6419475.46 995.95 19490 . 7 986.6 
19495.57 985.0919506.62 984.3519525. 63 984.6819542.24 985.619551.29 988.02 
1962 5. 61 990. 8219661.41 989. 5719674.45 987.0619684 . 82 986. 79197 35.07 987. 29 
19753.75 993.2119767.32 994.3519804.67 995.2619824.05 995.1919850. 05 996.03 
19857. 63 997. 2419885.03 998. 5 319936. 77 998. 7919984.18 999. 419991.14 999. 86 
20041.57 1001. 3220082.06 1001.8920173.24 1001. 7120208.46 1001. 3720224.73 1001. 51 
20281. 74 1000.8820306.63 100120333.88 1001. 620354.98 1001. 64 20399 1002.28 
20426.44 1003.2520511 .22 1002. 5120559.96 1001.0320588.83 1000. 5820601. 27 999.91 
20628 . 36 1000. 5120679 .26 1000 . 520736.27 100020758 .91 999. 5520809 . 15 999 . 51 
20871. 65 999. 8 20880 . 9 999 . 02 20888.29 999. 820914. 65 1000. 5220919. 87 1000 . 24 
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Pre-Project. 
20993.76 1000.421007.95 1001.0621032. 55 1006.89 21053 . 5 1010.7621074.81 1014 
21109.99 1016. 3721132.01 1017.9321150.62 1018.421187.24 1017.421208 . 87 1017.67 
21243.49 1017 . 1921276 . 95 1017.0821299. 03 1016. 6621316. 72 1017. 5621345 . 51 1017. 93 
21373.46 1017 . 0121379 . 02 1016.421407. 52 1015 . 6221458. 26 1015 . 3421541.47 1015 . 47 
21552.48 1014.9821661.71 1014.721700.36 1014.8621734.65 1014.621816.76 1014.73 
21837.28 1015.121887 . 67 1015 .1821897. 57 1015. 8421938 . 37 1016. 0421994. 52 1015. 63 
22023.41 1014.6222062. 71 1014.7522101.76 1014. 3622119.41 1014.922218.68 1014. 73 
22317.91 1014.9522327.82 1014.86 

Manning ' s n va 1 ues num= 
Sta n val sta n val 

16428 . 7 . 03221109 . 99 .037 

Bank Sta: Left Righ1: Coeff Contr. Expan . 
19452.0621132 . 01 . 3 . 5 

rneffecti ve Flow num~ 

Sta L Sta R Elev Permanent. 
16428.7 19445.4 1019 . 5 F 

21096.5122327.82 1019.5 F 

Downstream Deck/Roadway Coordinates 
num= 30 
Sta Hi cord Lo Cord Sta Hi Cord LO Cord Sta Hi Cord Lo cord 

17338 . 3 1010. 47 1005. 47 18388 . 3 1010. 34 1005. 34 18888. 3 1010. 64 1005.64 
18938 . 3 1011 1006 18988. 3 1011. 5 1006 . 5 19038. 3 1012. 3 1007. 3 
19088.3 1013.2 1007.2 19138 . 3 1014.3 1008.3 19188.3 1015.6 1010.6 
19288.3 1018.2 1013.2 19388.3 1020.56 1015 .56 19445 1022 . 05 1015.2 
19560 .3 1023.4 1017.77 19660 .3 1025.18 1019 . 47 19760 .3 1026 . 58 1020.87 
19860. 3 1027 . 68 1022 19960 . 3 1028. 58 1022 . 87 20060. 3 1029. 28 102 3. 59 
20160. 3 1029 . 68 102 3. 99 20260. 3 1029 . 78 1024 . 09 20360. 3 1029. 68 1024 
20460.3 1029 . 28 1023.59 20560.3 1028.68 1023 . 01 20660.3 1027.88 1022.21 
20760.3 1026 . 68 1021 20860.3 1025.41 1019.67 20960.3 1023.68 1018.03 
21059 . 4 1020.6 1014.92 21074.8 1020.3 1014.5 21150.6 1019 1012 

Downstream Bridge cross section Data 
Station Elevation Data num= 150 

Sta El ev Sta El ev Sta Elev Sta Elev Sta El ev 

16428. 7 1015. 8 16495. 7 1015. 9716562 . 86 1015. 7616564. 59 1016. 2616598. 27 1015. 57 
16649. 77 1014 . 8716697.75 1015 .1 16736.1 1014.9216785.22 1015 .1916790.29 1014.82 
16831.41 1014.816991.24 101417150.66 1013. 5817195.01 1013. 2617294.72 1012.89 
17334 . 41 1013 . 0117462 . 54 1013.0117546.67 1012. 7517562.88 1012.917614.19 1012. 3 
17650.74 1012.8817736.69 1012.5217773.31 1012 . 7717836.83 1013.8617929.25 1014.08 
17986.02 1013 . 117990 . 65 1013. 5218016.47 1013 . 3718049.96 1013.718127.06 1013.11 
18166.95 1013.26 18225 . 6 1013.118282.06 1013 . 2418307.52 1010.9218331 . 41 1010.93 
18355 . 11 1011. 818412. 86 1011. 7618437. 92 1012. 22 18500.6 1012 . 0318512 . 42 1012. 32 
18580 . 58 1011.7618667.35 1012.318723.55 1012.2 218776.25 1011.8618816 . 04 1011.8 
18887 . 02 1012 .118935. 21 1011. 9719030. 23 1011.14 19061.7 1011 . 619092. 68 1011. 73 
19121.65 1012.619162.06 1011.4319172. 56 1011. 5319175. 75 1013.1119179.28 1011.17 
19228.02 1011.4719243.11 1012 . 16 19304.2 1013 .5 19325 .9 1014.3319353.08 1014.6 
19375. OS 1016. 719387. 28 1017. 3619405. 46 1017. 36 19416 . 8 1016.12 19445. 4 1011. 67 
19452.06 1007.6419475.46 995.95 19490.7 986 . 619495 . 57 985.0919506.62 984.35 
19525.63 984.6819542.24 985.619551.29 988 . 0219625 . 61 990.8219661.41 989.57 
19674.45 987.0619684.82 986.7919735 . 07 987.2919753.75 993.2119767.32 994.35 
19804.67 995.2619824.05 995.1919850 . 05 996 . 0319857.63 997.2419885 . 03 998.53 
19936.77 998 . 7919984.18 999.419991.14 999 . 8620041. 57 1001. 3220082.06 1001.89 
20173.24 1001.7120208.46 1001.3720224.73 1001. 5120281.74 1000.8820306 . 63 1001 
20333.88 1001.620354.98 1001.64 20399 1002.2820426.44 1003.2520511.22 1002. 51 
20559.96 1001.0320588.83 1000. 5820601.27 999.9120628. 36 1000. 5120679 . 26 1000. 5 
20736.27 100020758.91 999 . 5520809.15 999. 5120871.65 999.8 20880.9 999 . 02 
20888.29 999.820914.65 1000 . 5220919.87 1000. 2420993.76 1000 .421007.95 1001.06 
21032. 55 1006. 89 2105 3. 5 1010 . 7621074. 81 101421109. 99 1016. 3721132.01 1017. 93 
21150.62 1018.421187.24 1017 . 421208.87 1017 .6721243 .49 1017.1921276.95 1017.08 
21299.03 1016 .6621316.72 1017.5621345.51 1017.9321373.46 1017.0121379.02 1016.4 
21407. 52 1015 . 6221458. 26 1015 . 3421541.47 1015.47215 52.48 1014. 9821661. 71 1014. 7 
21700 . 36 1014.8621734.65 1014.621816.76 1014.7321837.28 1015.121887.67 1015.18 
21897. 57 1015 . 8421938. 37 1016.0421994. 52 1015. 6322023.41 1014. 6222062. 71 1014. 75 
22101.76 1014 .3622119.41 1014.922218 .68 1014.7322317.91 1014.952232 7.82 1014.86 

Manning's n values num= 
sta n val Sta n val 

16428.7 . 03221109.99 

Bank Sta: Left Right 
19387 . 2821132.01 

rneffecti ve Flow num= 
Sta L Sta R Elev 

16428.7 19445.4 1019. 5 
21096. 5122 327. 82 1019. 5 

.037 

Coeff Cont r. 
. 3 

Permanent 
F 
F 

Up st. ream Embankment. s id e s 1 ope 
Downstream Embankment side s lope 
Maximum allowable submergence for weir 
Eleva1:ion at which weir flow begins 
Energy head used in spi l lway design 
spi llway height used in design 
Wel r c rest shape 

Number of Piers = 15 

Pier Dat:a 
Pier St.at.i on 
upstream 

width 

upstream= 19562.3 
num= 2 

Elev width Elev 

997. 3 4 1017. 8 
Downstream num= 2 

width El ev wi d1:h El ev 
******************************** 

4 997. 

Pier Data 
Pier S1:a1:i on 

1017.8 

upstream= 19662. 

Expan . 
.5 

ho ri z . to 1. 0 ve r1:i ca 1 
horiz. to 1.0 vert:ical 

flow = .95 

Broad crested 

Downstream= 19562.3 

Downstream= 19662.3 
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• 

• 

• 

upstream 
width 

num= 2 
Elev width Elev 

*** ** ** *************** ********** 
4 

Downstream 
width 

997 
num= 

Elev 

4 1019.54 
2 

width Elev 
* ** **** **************** ***** ** ** 

4 997 4 1019.54 

Pier oat:a 
Pier Station 
upst:ream 

upstream= 19762. 3 
num= 2 

width El ev width El ev 

996 . 4 4 1020.94 
2 

4 
Downstream 

width 
num= 

Elev width Elev 
********* * * * ** ******* ****** ***** 

4 996.4 4 1020.94 

Pi e r Data 
Pier Stati on 
Upstream 

Up s tream= 19862 .3 
num= 2 

width El ev width El ev 

4 999.5 4 1022 
oownst:ream num= 

width Elev width Elev 
******* ************ * ** * ****** * ** 

4 999.5 1022 

Pi e r Data 
Pier Station Upstream= 19962.3 
upstream num= 2 

width El ev width El ev 
* ** * ********* * ** * **** ** * ******** 

4 997. 4 1022. 9 
Downstream num= 2 

width Elev width Elev 
** ******** * ********** *********** 

4 997 . 4 4 1022.9 

Pier Data 
Pier stat:i on 
upstream 

width 

upstream= 20062 . 3 
num= 2 

El ev width El ev 
* ********* * ********** ******* * * ** 

4 994.6 4 1023.6 
oownst: ream num= 2 

width Elev width Elev 
***************** **** * * *** ** * *** 

4 994.6 4 1023 . 6 

Pier Data 
Pier Station Upstream= 20162. 3 
Ups tream num= 2 

width El ev width El ev 
*** *** * ********** * * * * * * ******** * 

4 995.5 1024 
Downstream num= 

width Elev width Elev 
*************** * ** * ** **** * ***** * 

4 995.5 1024 

Pier Data 
Pier station 
Upstream 

width 

upstream= 20262.3 
num= 2 

Elev width Elev 
*** *** * ****** * ******* **.,): * ******* 

4 999.6 1024.1 
Downstream num= 2 

Width Elev width Elev 
* ** * * * * *** ***** ** **** *** ******** 

4 999.6 1024.1 

Pier Data 
Pier Station 
upstream 

Upstream= 20362.3 
num= 2 

width Elev width Elev 
*** *** * ****** * * ** * * ** *** * ****** * 

4 998.5 4 1024 
Downstream num= 

width El ev width El ev 
* *** * * * *** *** ** ****** *** ******** 

4 998.5 4 1024 

Pier Data 
Pier Station 
Upstream 

width 

Upstream= 20462.3 
num= 2 

El ev width El ev 
*** ** ** ** * ** *** ****** * ****** * * * * 

4 998.9 4 1023.6 
Downstream num= 2 

width El ev width El ev 
** ** ****** * * ********* ****** * * ** * 

4 998 . 9 4 1023.6 

Pier Data 
Pier Station upstream= 20562.3 
Upstream num= 2 

width El ev width El ev 
** ** ** ***** * * ******* * * **** **** * * 

996.7 1023 
Downstream num= 

width El ev width El ev 

Pre-Project 

Downstream= 19762.3 

Downstream= 19862.3 

Downstream= 19962. 3 

Down s tream= 20062.3 

Downst ream= 20162. 3 

Downstream= 20262 . 3 

Downstream= 20362 . 3 

Downstream= 20462 . 3 

Downstream= 20562. 3 
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996.7 4 1023 

Pier Data 
Pier Station 
upstream 

upstream~ 20662.3 
num~ 2 

width El ev width Elev 

997. 9 4 1022. 2 
Downstream num= 2 

width Elev width Elev 
********* *********************** 

997 . 9 4 1022. 2 

Pier Data 
Pier St.a tion 
upstream 

upstream~ 20762.3 
num~ 2 

width Elev width Elev 

998 4 1021 
Downstream num= 

width El ev width El ev 

998 1021 

Pier Data 
Pier Station 
Ups"tream 

Upstream~ 20862. 3 
num= 2 

width Elev width Elev 

999.9 4 1019 . 7 
Downstream num= 2 

width El ev width El ev 

999.9 1019.7 

Upstream~ 20962.3 
Pier Data 
Pier St:ati on 
Upst:ream num= 2 

width El ev width El ev 

998 1018 
Downstream num= 

width Elev width Elev 

998 1018 

Number of Bridge Coefficient Sets 

LOW Flow Methods and Data 
Energy 
Moment um cd 
Yarnell KVal 

Downstream~ 20662. 3 

Down stream~ 20762. 3 

Downstream~ 20862 . 3 

Downstream~ 20962. 3 

1 

1.2 
1.05 

Se 1 ected LOW FlOW Met hods ~ Highest Energy Answer 

High Flow Method 
Pressure and weir flow 

Subme rged Inlet Cd 
Submerged Inlet + Outlet Cd 
Max Low cord 

Additional Bridge Parameters 

.8 

Pre - Projec t 

Add Friction component to Momentum 
Add weight component to Momentum 
class B flow c ri ti ca 1 depth computations use cri ti ca 1 depth 

inside the bridge at the upstream end 
criteria to check for pressure flow ~ Upstream energy grade line 

BRIDGE OUTPUT Profile #PF#l 
********************************************************************************************* 
* E. G. US . (ft) 1010 .81 El ement *Insi de BR US *Insi de BR DS 

W.S. US . (ft) 1009.45 * E.G. Elev (ft ) 1010.56 1010.24 
Q Tota l (cfs) 166000.00 • w.s. Elev (ft) 1008.95 1008.49 
Q Bridge (cfs) 166000.00 Crit w.s. (ft) 1005.38 1005.39 

• Q weir (cfs) • Max ch l Dpth (ft) 24 . 60 24.14 
weir Sta Lft (ft) vel Total (ft/s) 10 . 16 10.63 
weir Sta Rgt ( ft) * Flow Area (sq ft) 16334 . 29 15619. 62 

• weir Submerg Froude # Chl 0. 55 0. 59 
weir Max Depth (ft) * Speci f Force (cu ft) 159912.20 154914.60 

* Min El weir Flow (ft) 1019.51 Hydr Depth (ft) 10 . 62 10.21 
* Min El Prs (ft) 1024 . 09 W.P. Total (ft) 1858 . 26 1836.85 
• Delta EG (ft) 0. 78 • conv. Total (cfs) 3235899.0 3021671.0 

Delta ws (ft) 1.09 • Top width (ft) 1832.83 1530.55 
* BR open Area (sq ft) 35 514. 66 • Frctn Loss (ft) 0. 27 0.17 

BR Open Ve 1 ( ft/ S) 10. 63 * C & E LOSS ( ft) 0. 04 0. 04 
coef of Q • s hear Total (lb/sq ft ) * 1.44 1.60 
Br sel Method *Energy only Power Total (lb/ft s) 14.68 17.03 

********************************************************************************************* 

Note : Momentum answer is not valid if the water surface is above the low chord or if there is weir 
f low. The momentum answer has been dis re~arded . 

Note: Multiple critical depths were found at th1s l ocati on. 
ener~y was used. 

depths were found at this location. Note: Multlple critical 
energy was used. 

BRIDGE OUTPUT Profi 1 e #PF#2 

* E.G. US. ( ft) 
< w. s. us. (ft) 
* Q Total (cfs) 

Q Bridge (cfs) 
Q weir (cfs) 
weir Sta L ft (ft) 
wei r Sta Rgt (ft) 
weir Subme rg 

• weir Max Depth (ft) 

1011.21 
1009.97 

166000.00 
166000.00 

Element 
E.G. Elev (ft) 
w.s. Elev (ft) 
Crit w.s. (ft) 
Max Chl Dpth (ft) 

* vel Total (ft/ s) 
Flow Area (sq ft ) 
Froude # Chl 
Specif Force (cu ft) 

The critical 

The critical 

•rnsi de BR us 
1011.00 
1009 . 56 
1005 . 38 

25 . 21 
9 . 61 

17275.05 
0 . 51 

167325.90 
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depth with the l owest, 

depth with the lowest , 

*Inside BR DS * 
1010.75 
1009.22 
1005.39 

24.87 
9.91 

16742.43 
0. 53 

163090 . 40 

valid, 

valid, 



• 

• 

• 

Pre - Project: 
Min El weir Flow ( ft: ) 1019 . 51 Hydr De pl:h (ft:) • 11.21 10. 90 
Min El Prs ( ft) 1024 . 09 W.P. Total (ft:) 1879.95 1864 . 27 
Delta EG (ft) 0 . 64 Conv. Total (cfs) 3524138.0 3358953.0 
DelLa ws ( ft:) 0 . 84 • Top widl:h (ft:) 1599.73 15 35. 72 

* BR open Area ( s q ft:) 35511 . 13 Frcl:n Los s. (ft:) 0.22 0 . 13 
BR Open Vel ( ft /S) 9 . 91 C & E LOSS (ft:) 0.03 0.04 

• c oe f of Q s hear Total (lb/ sq ft:) 1.27 1. 37 
Br s el Me t:hod *Energy only Power Tot:al (lb/ ft s) 12.23 13. 58 

******* ** ******************************************** ******** ******** *********** ************* 

Not:e: Mult:iple crit:ical depl:hs were f ound a l: t:his locat:ion. The crit:ical depl:h wil:h t:he lowes t: , va lid, 
energy was used. 
Mul1:1ple cril:ical depth s were f ound al: l:his local:ion. The crit:i cal depl:h wil:h the lowes t: , va lid , 
energy was us ed. 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 207 . 48 

RS: 207.48 

Station El evation Data num= 150 
Sta El e v Sta El ev St a El ev Sta El ev Sta El ev 

*************** ****************************************1::************************ 
16428 . 7 1015 . 8 16495 . 7 1015 . 9716562 . 86 1015 . 7616564. 59 1016.2616598 . 27 1015. 57 

16649.77 1014. 8716697.75 1015 . 1 16736.1 1014 . 9216785.2 2 1015 . 1916790 . 29 1014.82 
16831.41 1014.816991. 24 101417150.66 1013. 5817195 . 01 1013 . 2617294 . 72 1012.89 
17334.411013.0117462.54 1013 . 0117546.67 1012.7517562 . 88 1012.917614 . 19 1012.3 
17650 . 74 1012.8817736 . 69 1012. 521777 3 . 31 1012.7717836 . 83 1013.8617929 . 25 1014 . 08 
1 7986.02 1013 .117990.65 1013.5218016.47 1013. 3718049.96 1013.718127.06 1013.11 
18166. 95 1013. 26 1822 5. 6 1013.118282.06 1013. 2418307 . 52 1010.9218331. 41 1010 . 93 
18355.11 1011 . 818412 . 86 1011.7618437.92 1012 . 22 18500.6 1012 . 0318512 . 42 1012 . 32 
18580. 58 1011. 7618667 . 35 1012. 31872 3 . 55 1012. 2218776 . 2 5 1011.8618816.04 1011 . 8 
18887.02 1012.118935.21 1011 . 9719030.2 3 1011.14 19061.7 1011 . 619092 . 68 1011. 73 
19121. 65 1012. 619162.06 1011.4319172 . 56 1011. 5 319175. 75 1013 . 1119179 . 28 1011.17 
19228.02 1011.4719243 . 11 1012.16 19304.2 1013 . 5 19325.9 1014 . 3319353 . 08 1014.6 
19375.05 1016.719387.28 1017 . 3619405.46 1017 . 36 19416.8 1016 . 12 19445.4 1011.67 
19452.06 1007.6419475.46 995 . 95 19490. 7 986.619495.57 985 . 0919506 . 62 984.35 
1952 5. 63 984. 6819542. 24 985. 619551. 29 988 . 0219625 . 61 990 . 8219661. 41 989. 57 
19674 . 45 987.0619684.82 986.7919735.07 987.2919753.75 993 . 2119767 . 32 994.35 
19804.67 995.2619824.05 995.1919850 . 05 996.0319857.63 997 . 2419885.03 998 . 53 
19936. 77 998. 7919984.18 999.419991.14 999. 8620041. 57 1001. 3220082. 06 1001. 89 
20173.24 1001.7120208.46 1001.3720224.73 1001. 5120281.74 1000 . 8820306.63 1001 
20333. 88 1001. 620354. 98 1001. 64 20399 1002. 2820426.44 1003 . 2 520511 . 22 1002. 51 
20559.96 1001.0320588.83 1000. 5820601.2 7 999.9120628 . 36 1000.5120679.26 1000 . 5 
20736.27 100020758.91 999.5520809 . 15 999.5120871.65 999.8 20880.9 999.02 
20888. 29 999. 820914. 65 1000. 5220919 . 87 1000. 2420993 . 76 1000 . 421007. 95 1001.06 
21032.55 1006.89 21053.5 1010.7621074 . 81 101421109 . 99 1016.3721132.011017 . 93 
21150. 62 1018.421187. 24 1017.421208. 87 1017. 6721243.49 1017 . 1921276. 95 1017.08 
21299 . 03 1016.6621316.72 1017. 5621345.51 1017.9321373.46 1017 . 0121379 . 02 1016.4 
21407. 52 1015. 62 21458. 26 1015 . 3421541.47 1015.47215 52.48 1014 . 9821661.71 1014. 7 
21700. 36 1014. 8621734. 65 1014. 621816. 76 1014. 7321837. 28 1015 .121887. 67 1015 .18 
21897. 57 1015.8421938. 37 1016.0421994. 52 1015.6322023.41 1014.6222062.71 1014 . 75 
22101.76 1014. 3622119.41 1014.922218.68 1014.7 322317.91 1014 . 9522327-82 1014 . 86 

Manning's n values num= 
Sta n val Sta n val 

* * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * 
16428.7 . 03221109. 99 

Bank Sta: Left Ri ght 
19387. 2821132 . 01 

Ineffective Flow num= 
Sta L Sl:a R El ev 

16428 . 7 19445.4 1019.5 
21096. 5122327 . 82 1019. 5 

.037 

Lengths : Left Channel 
236 236.83 

Permanent: 
F 
F 

Right 
302 

coeff Contr . 
. 3 

Ex pan . 
. 5 

CROSS SECTION OUTPUT Profile #PF#1 
* * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* E.G. El ev (ft) 1010.03 Element Left OB Channel Ri ght OB 
*vel Head (ft:) 1.67 • wt. n-val. 0 . 032 
* w.s. El ev (ft) * 1008.36 • Reach Len. (ft) 236.00 236 . 83 302.00 

crit w.s. (ft) * 1005 . 21 * Flow Area (sq ft) *16016 . 13 
* E.G . Sl ope (ft/ ft ) *0.002306 * Area ( sq ft) *16016 . 13 
* Q Total (cfs ) *166000 . 00 * Flow (cfs ) *166000.00 

Top width (ft) * 1589.66 * Top width (ft) * 1589.66 
ve l Total (ft:/s) 10 . 36 * Avg. ve l. (ft: / s) 10 . 36 
Max Chl Dpth (ft) 24 . 01 * Hydr. Depth (ft) 10 . 08 
conv. Total (cfs) *3456670 . 0 * conv. (cfs) *3456670.0 
Le ngth wtd. (fl:) 236 . 83 * wetted Per. (ft) * 1598 . 36 
Mi nch El (ft) 984 . 35 shear ( l b/ sq ft) 1.44 

*Al pha 1.00 Stream Power (lb/ ft s) * 14.95 
Frctn Loss (ft) 0.54 Cum volume (acre-ft:) * 6817.11 *21992 . 32 1400.18 

* C & E LOSS (ft) 0 . 01 Cum SA (acres) 1882.50 * 2242 . 54 658.09 
**** ****..:,*** ***********1::*** ********************************* ************ *********************** 

Note: Multiple critical depth s were found a t this loca tion. The critical depth with the lowest, va l id , 
energy was used. 

CROSS SECTION OUTPUT Profile #PF#2 
**** **** ******************************** ********************************* ********************** 

E.G. Elev (ft) 1010.57 * Element. Left OB Channel Ri ght OB * 
vel Head (ft) 1.44 * Wt. n- val . 0.032 

* w.s. Elev (ft) * 1009.13 * Reach Len. (ft) 236.00 236.83 302 . 00 
Crit W.S. (ft) * 1005.21 * Flow Area (sq ft ) *17236. 84 
E.G. slope (ft/ ft) *0.001814 * Area (sq ft) *17236.84 
Q Total (cfs) *166000.00 * Flow (cfs) *166000. 00 
To~ width (ft) * 1595.08 * Top width ( ft) * 1595.08 
ve Total (ft/s) 9. 63 * Avg. vel . (ft/ s ) 9.63 

* Max Ch l Dpth ( ft) 24.78 * Hydr . Depth (ft) 10.81 
Conv. Tot:al (cfs) *3897568. 0 * Conv. (cfs) *3897568 . 0 
Length Wtd . (ft) 236.83 Wetted Per. (ft) * 1604.06 
Min Ch El (ft) 984.35 shear ( 1 b/ sq ft) 1. 22 

* Alpha 1.00 Stream Powe r (lb/ ft s) 11.72 
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Pre-Project 
* Fr ee n Loss (ft) 0 . 42 * Cum volume (acre - ft) 1192.92 *22852.84 34.97 

:*~*** ~ * ~~~;*~!;~**** * ********2*2~**:*~~~*~~* ~~;~~;~ ************~22*~ ~**:*~ ~!~ * ~2******* ~* ~**** 
Not e : Mul tipl e c r iti ca l d epths were fo un d a t thi s l oca t i on . Th e c riti ca l de pth with th e l owes t, va lid , 

ene rgy was used . 

CROSS SECTION 

RIVER : 1 
REACH: 1 

I NPUT 
Desc r ipti on: 20 7 . 4 3 

RS: 207.43 

Left a nd Ri ght c ha nne l Ban k s t ati ons Inte rpol a t ed 
Stati on El evat ion Data num= 143 

s t a El ev Sta El ev sta El ev sta El ev Sta El e v 

16400. 1 1015 . 916427.13 1015 . 8616467.13 1017.416546.13 1017. 6416548.16 1016. 9 
16612. 58 1016 . 616636. 85 1015 . 716681. 02 1015. 216776 . 74 1015.0816803 . 54 1015. 6 
16881. 54 1015.616924. 76 1016 . 0416991. 64 101 5. 5517051. 39 1015.8717090 . 21 1015. 5 
17114 . 15 1014. 317125. 61 101 4 . 7617179 . 55 1014. 117205 . 34 1014.7617275 . 25 1014 . 41 
17356.43 1014 .5817445.28 1014.1517482. 13 101 5.5617579.53 1015 . 5817599 . 94 1014 . 11 
17631. 22 1014. 391765 5 . 16 1013 . 5217708 .41 1013 . 5 71 7845. 76 1014. 72 18003 . 6 1014 . 39 
18171. 98 1014. 9218233 . 95 1014 . 8418336. 95 1015. 3718380. 76 101 5. 2618388.01 1012. 07 
18524. 22 1010. 9318531 . 31 101 4. 1718535.46 1010 .9618836.05 1011 . 1518846.66 1014 
1885 4 .03 1018.9218861. 73 1019.92 18871.85 1025.6618877. 54 1023.6118892.35 1013. 59 
1892 4 .33 1015.0318937 . 21 1021. 3118940 .84 1024.9718946.13 102 1. 818961.89 102 2 .23 
18966. 2 5 1028. 0618989 . 42 104 2. 1519002. 36 1042. 2 519017.12 1045. 2919042. 34 1047. 78 

19062. 2 1047 . 7419090 . 47 1050. 6619115. 96 1032. 8419146.43 1014 . 6119184. 73 1012. 98 
19195 . 72 1014 . 62192 11 . 64 1012.0519228. 35 1015.13192 46. 11 1008.4119307.43 1006.73 
19363 . 86 1007 . 32 19382.3 1006.92 19385 . 9 993.0419404 .18 986.87 19439.6 983 . 56 
19483 . 69 985 . 3219489.64 986.9819511 .17 985.9519521 .59 988.1919580.14 989 . 79 
19667 .17 989 . 23 19682.41 989 . 819702 . 21 996.0119748 . 59 997.3719805 . 76 996 . 17 
19845 . 03 997 . 1619865.87 996 . 219910 . 31 998.36 19967 . 1 998 . 42 20014 .9 999.47 
20029 . 21 1000. 5420117.14 1001. 5220160 . 39 1001. 5220237 . 95 1000 . 92 0255 . 99 999.99 

20286.6 996.9120299.66 997 . 8620325 .13 997 . 7620 329.59 999 . 1920351 .58 999 . 75 
20372. 56 1001. 820404. 32 1001. 5820462. 17 1002. 120481. 31 1002. 9420514 . 37 999. 7 3 
20536. 37 999. 7320593 . 55 1002 . 7620649.48 999 . 4320722. 23 997. 720767. 76 997. 66 
2079 7 . 59 1001. 3720868 . 09 1000.8620883.15 1002.9520908. OS 1004 .6920936.25 1009. 27 
20950.15 1010 . 620968 . 54 1014 . 9620983. 24 1015. 0921012. 76 1013. 2421049.68 1012.01 
21112.56 1011. 2721229 . 86 1011.121309.34 1013 .9821354.05 1014.4421369.82 1020.2 
21378. 58 1013. 6721394. 32 1012. 721435.95 1012 . 8721609 . 23 1011. 92162 5. 61 1019.1 

21640.8 1029 . 782 165 0 .64 1034. 1921655 . 56 1033 . 921672. 55 1026 .0321689 . 59 1033 . 27 
21696. 49 1031. 3221725. 79 1012. 3921801. 22 1012 . 8 21841. 9 1013 . 421900 . 68 1013. 3 
21928. 32 1012. 582 1976. 61 1013.15 21992.6 1013. 9822009. 96 1021. 3622026 . 88 1013. 5 
22092. 72 1014 . 4622153.94 101 2.9822325.55 1013.89 

Man ning's n values num= 
Sta n val sta n val Sta n val Sta n val 

****** *************** ** ****** *************************""***""***** 
16400 . 1 . 02518531. 31 

Bank St a : Left Ri ghl: 
19363.8620968. 54 

Ine f fect i ve Fl ow num= 
Sta L St a R El ev 

16400.119236.09 1025 
20997.7222325.55 1025 

. 04319363 . 86 . 0322 0968. 54 

Le ngths: Left Cha nne l 
493 507 . 55 

Pe rma nent 
F 
F 

Rig ht 
548 

CROSS SECTION OUTPUT Profile #PF#1 

.037 

coeff Contr. 
.1 

Ex pan. 
. 3 

*** **** ***** ************* ******************** ****** ********************* ************** ******** 
* E.G. El ev (ft) 1009. 49 Eleme nt Left OB Chann e l Ri ght OB 

vel Head (ft) 1. 65 Wt. n-va l . 0.043 0 . 032 
w.s. El ev (ft) 1007 . 83 Reach Le n . (ft ) 493 . 00 507 . 55 548 00 

* c ri t w. s. ( ft ) 1004.49 Fl ow Area (sq ft ) 67.86 16081. 04 
E.G. s l ope (ft/ f t) *0. 002236 Area (sq f t ) 67. 86 16081.04 

* Q Tol:a l (cfs) *166000.00 *Fl ow (cfs) 87 . 54 *165912 .50 
Top wi dl:h (ft) * 1660. 26 * Top wi dth (ft ) 96.71 * 1563.55 
vel Total (ft/ s) 10 . 28 * AVg . ve l . ( ft /s) 1.29 10.32 

* Max Ch l Dpth (ft) 24 . 27 * Hydr. Depth (ft) 0. 70 10 . 28 
Conv. Tot a l (cfs) *3510649.0 * Conv. (cfs) 1851.4 *3508798 . 0 
Le ngt h wtd . (ft) 507. 48 * we n ed Pe r . (ft) 96. 7 3 * 1578 . 76 
Min Ch El ( f l:) 983 . 56 shea r ( lb/sq fl:) 0.10 1 . 42 
Alpha 1. 01 St r eam Powe r ( l b/ ft s ) 0.13 14.67 
Frc tn Loss (fl:) 0 . 71 Cum volume (ac re- fl: ) 6816.93 *21905.06 1400. 18 
c & E Loss (fl:) 0 . 18 * cum SA (ac res) 1882.24 * 223 3 .97 658.09 

** *********** ** ** ************************ ******** **** **** ********* ***************************** 

wa rnin g : The vel oci t y head has c hanged by mo r e t ha n 0.5 ft (0.15 m). Th is may indical:e t he need f o r 
additi onal cross secti ons. 

warning: The conveyance ratio ( upstream conveyance di vid ed by downs tream conveyance ) i s 1 ess t han 
0.7 o r g r eal:e r 1:ha n 1 . 4 . Th is may i nd ical:e 1:he need for add itiona l cros s s ecl:ions . 
Mul l: ipl e c rit ical depths were fo und at t hi s l ocati on . Th e cri1:ica l depth with t he l owest, val i d , 
wate r s urface was used. 

Note: 

CROSS SECTION OUTPUT Profil e # PF#2 
* ** * ** ************* * * * ** * ******** ****** * ** '~ *** ********************** ** * * *********************** 

E.G . El ev ( f l:) 1010 . 13 
ve l Head ( f t) 1 .40 
w.s . El ev (fl:) * 1008 . 74 
Cri t w. s. (fl:) * 1004.49 
E. G. s l ope (ft/ ft) *0. 001701 
Q Tot al (cf s) *166000 . 00 

"d h (f ) * 1 569 . 10 
~~~ ~~t~l (f~/s ) 9.49 
Max Chl Opt h (ft) 25.18 
Conv . Tota l (cfs) *4025333.0 
Le ngth Wtd . (ft) 507 . 55 
Min Ch El (ft) 983. 56 
Alpha 1.00 
Frcl:n LOSS (ft) 0. 57 
C & E LOSS (ft ) 0.13 

* * * ******** * ***** **** * * * **** ****** * * 

El ement 
Wt. n- val . 

* Reach Le n . ( f t) 
* Fl ow Area (sq ft ) 
* Ar ea (sq ft) 

* Fl OW (cfs) 
* Top wi dt h ( fl:) 
* Avg. ve l . ( fl: / s) 
* Hydr. Depl: h (fl:) 

* Conv. (cfs ) 
Wetted Pe r . (fl:) 
shea r ( l b/ s q fl:) 
s u e am Power ( l b/ fl: s) 
cum volume (acre - ft) 
c um SA (acres ) 

************ * ** * ****** * * 

Lefl: OB c hanne l Ri ghl: OB 
0.032 

493.00 507.55 548 . 00 
*17493. 35 
*17493 . 35 

*166000 . 00 
* 1569.10 

9.49 
11.15 

*4025333 . 0 
* 1585.80 

1.17 
11.11 

1192.92 *22758.43 34 . 97 
200.36 * 2238.50 6 . 81 
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Pre - Project 

warning: 

Not:e: 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less tha n 
0.7 or greater tha n 1 . 4. This may indi cate the need fo r add i tional cross sections . 
Multiple critical depths were f ound a t this l ocation . The criti cal depth with the lowe s t , 
wate r surface was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description : 207. 34 

RS: 207.34 

Left a nd Right Channel Bank Stations Interpolated 
Station El evation Data num= 116 

Sta El ev Sta Elev Sta Elev sta Elev Sta El ev 

16390 1014.116451.04 1012.9616482. 56 1014 . 1616558.25 1014.4616655. 51 1013.6 
16695.35 1012.2816731.16 1012 . 6516750 . 26 1014 . 0516827.83 1014 . 4316856.22 1013.55 
16929 .16 1013.0616968. 52 1010.9117052.73 101117057.91 1013 . 1717117.28 1013.98 

17234 . 8 1014.6617348 .67 1012. 717385 . 85 1014 . 4717500.69 1015 . 417503 . 76 1013.82 
17533.18 1012. 717584. 34 101317616.71 1008 .0217651.81 1008.0217674 . 24 1012.87 
17705.69 1012. 3917898.66 1012.1717949.85 1012.6718043 . 68 1011.818070.29 1012 . 58 
18154.63 1012.6218193. 52 1013 . 918287.14 1014.818378 . 12 1014.6918421. 32 1014 . 16 
18432. 79 1017. 3218444.91 1009 . 818465 . 12 1009.5818473.11 1011.418485.37 1008 . 18 
18780.52 1008.3418786.65 1009. 7218802. 51 1008 . 2318868.49 1008.2318885.79 1021.27 
18907.71 1024.4818915.88 101518939 . 87 1007.1919006.62 1007 . 9819023.93 1007 
19059 .35 1007.919094 . 18 1007.519110.18 1016.219141. 52 1019 . 0719173.29 1017.11 
19186. 74 1009 . 0919205.41 1009.1119216.48 1016.0419241. 39 1000 . 1519247. 38 999. 56 
19328.88 999.6919345.58 990.4119358.21 987 .98 19413 983.6919462.18 983.49 
19562.66 985.5919578 . 81 988 . 2219606.64 987. 8819631 .71 989.8319673.73 989.7 
19767.19 993 . 3119825. 99 993. 7619849.88 993 . 1519895. 22 993. 5119911. 96 992. 95 
19935.76 994.5419987.22 995.9520035.82 995.9120059.81 995.1820093.54 997.88 
20142.45 995.9920188. 72 996.4120195. 76 997. 7420234. 48 999.13 20268.8 994 . 11 
20301.96 995. 320463.57 993.7620481.07 994. 0120515. 37 998.2920535. 47 998.11 
20643 . 38 999 . 2 320673 . 27 997. 3120743. 93 1004. 8620759. 51 1012. 620778. 22 1014 . 7 
20821.48 1014.5520907 . 13 1011. 1720944.55 1010.4420947 . 79 1013 . 5521057.05 1014 . 4 
21158.18 1013.0621217.14 1011. 51 21229.7 1015.9421234.29 1010 . 01 22 016.61 1010. 04 
22023. 58 1017.922031.01 1012 . 7722044.31 1015 . 2722060. 16 1013. 7122109 .89 1012.5 

22140.1 1013.3622172.49 1012.622190.62 1013.3522218.57 1010.3822236.62 1014 . 38 
22258.02 1014.2 

Manning ' s n val ues 
Sta n val 

num= 
Sta n val 

4 
Sta n va l Sta 

16390 .02517500.69 . 04319328 . 88 . 032 21229.7 

Bank Sta: Left Ri ght Le ngths: Left c ha nnel 
19328 . 8820778.22 478 511.15 

Ineffecti ve Fl ow num= 1 
Sta L Sta R El ev Permanent 
1639019283.77 1025 F 

CROSS SECTION OUTPUT Profi l e #PF#1 

Right 
584 

n val 

.037 

coeff contr . 
. 1 

Ex pa n . 
. 3 

~~***************** * ********************1:1:'1:1:1:1:************************************* *********** 
E.G . El ev (h) • 1008 . 60 Element Left OB • Cha nne l 
vel Head (h) 1.06 Wt. n-val. 0.043 0 . 032 

Right OB * 

w. s . El ev ( h ) • 1007.54 • Reach Le n . (h) 478. 00 511 . 15 584 .00 
Cri t w. s. (h) • 1000.99 • Fl ow Ar ea (sq h) 355.61 *19819.36 
E.G. Sl ope (ft/f t) *0.000956 • Area (sq h ) 747. 16 *19819.36 

• Q Total (cfs) *166000.00 • Fl ow (cfs ) • 1504.82 *164495.20 
• Top width (h) • 1583.79 • Top wi dth ( h) 163.35 • 1420 . 44 

ve l Total (h/s) 8 . 23 • AVg . vel. (h/s) 4. 23 8. 30 
• Max chl Dpth (ft) 24 . 05 • Hydr. Depth (h) 7.88 13 . 95 

Conv . Total (cfs) *5369246.0 • Conv. (cfs) • 48673 . 1 *5320573 . 0 
Length Wtd. (h) 511.15 • wened Per. (h) 45.11 • 1425 .79 

• Mi n c h El (h) 983.49 s hear ( l b/sq h) 0.47 0.83 
Alpha 1.01 Stream Power ( lb/h s) • 1.99 6 . 88 
Frctn Loss (h) 0.41 • c um vol ume (ac re-h) * 6812 . 32 *21695.91 • 1400. 18 
C & E LOSS (h) 0 . 00 Cum SA (acres) 1880.77 * 2216.58 658.09 

*********************************************************************************************** 

valid , 

warning : Divided flow computed for this cross -section. 
Note : Multi pl e critical depths were found at this l ocation. The critical depth with the lowest, val i d , 

wate r surface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
************************************************** ****** *************************************** 

E.G. El ev (h) 1009.43 Eleme nt Leh OB • Cha nne l Ri ght OB • 
• vel Head (h) 0 . 96 Wt. n- va l . 0.032 
• w.s. El ev (ft) • 1008 . 48 • Reach Len. (ft) 478.00 511 . 15 584.00 
• c ri t w. s . (ft) • 1000.97 • Flow Area (sq h) *21155 . 80 

E.G. Slope (h/h) *0 . 000791 • Area (sq h) *21155.80 
• Q Total (cfs) *166000.00 • Flow ( cfs) *166000 . 00 
• Top width (ft) • 1422.33 • Top Width ( h) • 1422. 33 

ve l Total (ft/s) 7.85 • Avg. vel. ( ft/s ) 7.85 
* Max Chl Dpth (ft) 24.99 * Hydr. Depth (ft) 14.87 
• conv . Total (cfs) *5901829.0 • Conv . (cfs) *5901829 . 0 
• Le ngth wtd . (ft ) 511.15 • wetted Pe r . (ft) • 1436 . 69 

Min c h El (ft) 983.49 shea r ( l b/sq ft) 0 . 73 
• A 1 pha 1. 00 • St r eam Powe r ( 1 b/ft s) • 5. 71 

Frctn Loss (ft) 0 . 35 • cum volume (acre-ft) • 1192.92 *22 533.26 34 .97 

:.~.~. ~.~~::.£!~2 ............. 2;2~ .. =.~~~.~:.£:~~~:2 ............ ~22;~ ~ .. :.~~~~;Zr .•..... ~~!~ .. . 
Note: Mu l tipl e critica l depths were found a t this loca tion. The cri tical depth with the lowest , val id, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 207.27 
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Pre-Project 
INPUT 
oescri pti on: 207 _ 27 
SLaLion Elevation Data num= 143 

Sta Elev sta Elev Sta El ev sta El ev Sta Elev 
***********************~******************************************************** 
16338.2 1012.816403. 51 1012.4316463. 73 1011. 316514. 39 1012. 33 16700 1012.61 

16741.69 1010 . 8216772.67 1011.6116799 . 26 1009. 7516839.67 1009 . 716867.76 1010 . 76 
16922. 76 1010. 3317010.45 1010.7417086.24 1010 . 67 17157. 3 1012.2717197.79 1012 .42 
17222 .11 1011.217252.76 1011.37 17284.7 1012.917353. 36 1013.0317419.07 1012.22 
17463.35 1012.2217497.28 1013 . 2917537.66 1013.4217557 . 02 1012.5617611.11 1013.93 
17637.43 1012.9817712.33 1014 . 117733.37 1011.517786 . 06 1011.9 17849.2 1011.4 
18020.19 1011.0718101.36 1011 . 2518112.58 1008 .3918148.83 1007.0718192.15 1007.7 
18278.76 1007.8418288.02 1012. 518299.18 1008 . 1518328 . 14 1008.8518334 . 94 1011.14 
18342. 37 1007.6118368. 55 1007.9618401.13 1006 . 7518469 . 26 1007.818481.64 1008.82 
18502.64 1019.418523 . 54 1010.7718566.42 1010.718638.14 1011.618671.96 1014.7 

18703. 3 1016.0818708 . 83 1017 . 7718752. 24 1019 . 0518771. 42 1026 . 2418789. 76 1028. 7 
18818.49 1028.0618826 . 99 1023 . 0818872.32 102318886.44 1024 . 88 18901.1 1016.13 
18914. 73 1012 . 65 18931.1 1011. 7319175 . 81 1008. 719235.12 1009 . 2192 38. 65 1011 . 07 
19247.16 1016. 3219276.61 1003.419292 . 88 1003 . 0119349. 31 1004 . 119441.55 1004 . 12 
19447.75 996.5419463.65 987.3819483.81 983.9719526.52 982.6819603.75 984.77 
19659.72 985.2519761.91 982.7519777 . 21 987.6919864.21 989.619948 .08 990.08 
20034.07 988 . 7820050. 88 987.4220079.13 988. 2420090. 21 985. 9420115. 59 985. 74 
20138.99 991. 9920185. 99 992 . 6720234. 27 991. 8120249. 79 992. 59 20288. 9 992. 32 

20297. 7 986. 5520307. 85 985 .1620337. 94 985. 920356. 26 984.1620362 . 31 991.4 
20416.85 991.8620464.21 993 . 0620490.43 1008.6420502.64 1001.520530 . 06 1003.03 

20614. 7 1005. 3620654 . 56 1005. 420666. 72 1009. 620677. 91 1009.4820682. 81 1005. 72 
20695 . 73 1006.3420701.57 1009 . 7 20718.3 1006.920776 . 63 1008.7320795.72 1019.26 
20806 . 32 1020. 2620817. 13 1011. 71 20859.6 1012. 3320902 . 24 1012.0920920. 17 1010. 74 
20971.04 1010 . 221003.47 1011.0221012.12 1013.2321032.96 1011.53 21059.4 1013 . 24 
21164.91 1011.1321179.37 1011.521197.44 1016 . 0221206.33 1020 . 8621224.74 1020 . 8 
21249.48 1011.121362 . 87 1010 .6521437 . 58 1011.9521550.02 1011.0721803.99 1011 . 9 
21818. 54 1010.2921842 .19 1027.121846.14 1022. 8121868. 81 1019 . 7521887. 76 1019 . 33 
21891.68 1022.04 21904.6 1013. 3721935. 71 1013.9521973.98 1011.4122021.45 1012. 75 
22054.81 1011.6422075.41 1014.5122135.35 1013.96 

Manning's n val ues 
Sta n val 

num= 
Sta n val sta n val sta n val 

**************************************************************** 
16338.2 . 02518101. 36 

Bank Sta: Left Right 
19441. 5520490 . 4 3 

Ineffective Fl ow num= 
Sta L Sta R Elev 

16338 . 219136.61 1030 
20883 . 0322135.35 1030 

. 04319441. 55 .03220490 . 43 

Lengths: Left Channel 
413 467.91 

Permanent 
F 
F 

Right 
513 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

. 032 

coeff Contr. 
.1 

Expan. 
. 3 

*********************************************************************************************** 
E. G. El ev (ft) 1008.19 Element Left OB channe 1 Right OB 
vel Head (ft) 1.07 wt. n-va l . 0 . 043 0.032 0.032 
w.s. Elev (ft) * 1007.12 * Reach Len. (ft) 413.00 467 . 91 513.00 
Crit w.s . (ft) 997.48 * Flow Area (sq ft) 558 . 31 *19572.41 498.17 
E.G. Slope Cft/ft) *0.000668 *Area (sq ft) 564.72 *19572.41 498.17 
Q Total (cfs) *166000.00 * Flow (cfs) 1084.11 *1637 33.50 * 1182.44 

~~~ ~~~~~ ~ms) * 144~:6~ : ~~~w~~ih ~ms) 21u~ * 104u~ 19~:~i 
Max chl 6pth (ft) 24 . 44 * Hydr. Depth (ft) 3 . 22 18.71 2. 61 
conv. Total (cfs) *6421410.0 * conv. (cfs) * 41936 . 8 *6333732. 0 * 45740.7 
Length wtd. (ft) 466.71 Wetted Per. (ft) 174.22 * 1063 .87 193.55 
Minch El (ft ) 982.68 s hear (lb/sq ft) 0.13 0.77 0.11 
Alpha 1.07 Stream Power (lb/ft s) 0. 26 6.42 0.25 
Frctn Loss (ft) 0 . 11 Cum volume (acre-ft) 6805.12 *21464.79 1396 . 84 
C & E LOSS (ft) 0 . 21 * Cum SA (acres) 1878.71 * 22 02. 11 656.81 

*********************************************************************************************** 

warning: 
warning: 

warning: 

Note : 

Divided f l ow computed for this c ross-section. 
The velocity head has changed by more than 0.5 ft (0 . 15 m). 
addition a 1 cross sections . 

This may indicate the need for 

The conveyance ratio (upstream conveyance divided by ·down sL ream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections . 
Multipl e c r itical depths were found at this l ocation. The critical depth with the l owest, valid, 
water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 

E. G. Elev (ft) * 1009.08 El ement Left OB Channel Right OB 
ve l Head (ft) 1.01 Wt. n-val . 0.032 
w.s. Elev (ft) * 1008.07 * Reach Len. (ft) 413.00 467.91 513.00 
Crit w.s. (ft) 997.48 * Fl ow Area (sq ft) *20566.80 
E. G. slope (ft/ft) *0.000587 * Area (sq ft) *20566.80 
Q Total (cfs) *166000 . 00 * Flow (cfs) *166000.00 
Top width (ft) * 1047.92 * Top width (ft) * 1047.92 
ve l Total (ft/s) 8.07 * Avg. ve l. (ft/s) 8.07 
Max Chl Dpth (ft) 25.39 * Hydr. Depth (ft) 19.63 
Conv. Total (cfs) *6854151.0 * Conv . (cfs) *6854151.0 
Length Wtd. (ft) 467.91 Wetted Per . (ft) * 1069.68 
Minch El (ft) 982.68 s hear ( l b/sq ft) 0.70 
Al pha 1.00 Stream Power (lb/ft s) * 5.68 
Frctn Loss (ft) 0.11 cum volume (acre-ft) * 1192.92 *22288.47 34.97 
c & E Loss (ft) 0.19 cum SA (acres) 200.36 * 2206.58 6.81 

*********************************************************************************************** 

warning: 

warning: 

Note: 

The velocity head has changed by more than 0.5 ft (0 . 15 m). This may indicate the need for 
additional cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is les s than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
waLer surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 207.16 
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Pre-Project 
INPUT 
Desc ri pti on: 207.16 - FEMA section Q 
Downstream limits of updated 

sections 
New topography by Kenney Aerial - Sept. 2010 
Station Elevation Data num= 150 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 
16343.5 1012.616436.28 1011.8316462.44 1010.916497 . 16 1011.0716513.02 1008.42 

16536.33 1011.5316613.93 1011.43 16639 . 9 1010.9916663 . 54 1012.1916778.32 1011 . 46 
16822.69 1011.4916914.67 1009 . 416954 . 33 1009.3416980 . 24 1010 . 117076.42 1010. 38 
17106.55 1008. 7917121.67 1004 . 9417155.96 1004.2317170.59 1005 . 117207.53 1012 . 41 
17311.23 101217373.52 1010 . 9417423.47 1012 . 9217478.62 1012 . 5417560.28 1013 . 23 
17657.23 1011 . 7517689 . 19 1012 . 9117788.46 1012 . 9817809.89 1009 . 0617825 . 58 1008 . 08 
17876 .67 1010.1 17912 1006.9617961.12 1006 . 1118037.75 1005 . 7418144 . 43 1006.26 
18178.23 1005.6618203 . 48 1011.2418234.84 lOll. 418285. 17 1002.8318327 . 92 1002. 11 
18375.51 999 . 9418431.91 993 . 518457.64 993 . 5618492.03 995 . 5418509.49 999.6 
18531.96 1002.418562.35 997.9218570.17 1002 . 218589.88 1001 . 8718600.77 1006 . 26 

18608 . 8 1003.8218642.04 1004.0918678.06 1000.6518683. 19 998.5318706.79 1000.15 
18714 . 26 998.9118801.36 1000.7118855.38 999.8418890.96 1000.218965.92 998.7 
19058. 76 999 . 3419082. 21 998. 7819118. 59 1000. 7619124. 46 1002.0519154. 47 1001. 6 
19187.25 1002.1819218.05 1001.619229 . 95 1002.6119256.06 1001.5719305.75 1002.4 
19351.62 1001.7219361.74 1005.5119371.46 1003.2119377.86 995.419395.47 986.39 
19423. 79 983. 7119441. 27 980.1519495. 82 978. 25 19507. 5 981. 7719542. 54 982.41 
19587. 75 981. 6719670. 68 982 . 0419722.07 980.4719771. 21 980.919826.09 979. 5 
19873.01 976. 8419913. 92 976. 37 20016. 3 978.1320038.45 977. 5420088. 37 978. 33 
20131. 27 978.0420142.84 972. 8320158.41 969. 8920342 . 73 969. 6620360.02 971.8 

20410. 6 971. 7320430. 37 982. 5620448. 85 989.1620479. 77 1009.220489. 77 1004. 79 
20499.12 1006.0120517.88 1018 . 4820534 . 96 1015. 8720541. 47 1017. 920568.83 1018. 62 
20601.82 1017.4220623 . 36 1005.9920653 . 12 1005. 720674.35 1015.8920694.61 1021. 65 
20708.69 1021.9820723 . 02 1017.8 20737 1019.7320759 . 03 1019.1620798 . 34 1008 . 24 
20863.13 1008.9 20876 1015.1320893 . 82 1014.1820906 . 14 1008.51 20920 .1 1008.03 
20970.13 . 1008.720975 . 19 1009 . 421118. 29 1010.421133 . 42 1014.621149.49 1010.82 

21179.7 1010.5421244.66 1011.8 21318 . 5 1010.821332.07 1014.0521340 . 69 1011.58 
21351.88 1018.6821361.88 1013 . 4921375.26 1012.4121531. 56 1012 . 8621568. 57 1011.87 
21614. 86 1011.4821621.15 1010 . 3421662. 98 1011. 2 521669. 39 1013. 221692. 52 1011. 7 
21771.67 1010.3221783 . 96 1011.4221823.49 1011.921881.29 1011. 2521897.89 1007.92 
21937 . 26 1007.821954.95 1011 . 4322012.49 1012.4822019.41 1014 . 5922087.37 1014.74 

Manning's n values num= 4 
sta n val sta n val sta n val sta n val 

***********'tl:*****************<!::********************************** 
16343 . 5 . 02517788.46 

Bank Sta: Left Right 
19371.4620479.77 

Ineffective Flow num= 
Sta L Sta R Elev 

16343. 518601.44 1020.18 
20568. 2222087. 37 1020.45 

. 04319371.46 . 03220479.77 

Lengths: Left Chan nel 
586 585.23 

Permanent 
F 
F 

Right 
607 

CROSS SECTION OUTPUT Profi l e #PF#1 

. 037 

coeff contr. 
.1 

Expan . 
. 3 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* E.G. El ev (ft) 1007. 86 Element Left OB chan ne l Right DB 
*vel Head (ft) 0.36 Wt. n-val. 0 . 043 0.032 0.037 

w.s. El ev (ft) * 1007.50 * Reach Len. (ft) 586 . 00 585.23 607.00 
Crit w. s. (ft) 986.51 * Flow Area (sq ft) 517 4 . 97 *32347.25 29.70 
E.G. s l ope (ft/ft) *0 .000127 * Area (sq f t ) 8482 . 80 *32347.25 84.63 
Q Total (cfs) *166000 . 00 * Flow (cfs) * 7154 . 56 *158827 . 30 18.18 
Top width (ft) * 2625 . 39 * Top width (ft ) 1465 . 57 1105.69 54.12 
vel Total (ft/s) 4 . 42 * Avg. vel . (ft/s) 1.38 4.91 0.61 
Max c hl Dpth (ft) 37.84 Hydr. Depth (ft) 6.72 29.26 1.67 

* conv. Total (cfs) *14746040.0 * Conv . (cfs) *635550.8 *14108870.0 * 1615.0 
* Length wtd. (ft) 585.32 wetted Pe r . (ft) 772.39 1123.63 18.85 
*Mi n Ch El (ft) 969.66 Shear ( l b/sq ft) 0.05 0.23 0.01 

Al pha 1.18 Stream Power (lb/ft s) 0.07 1.12 0.01 
Frctn Loss (ft) 0.22 * cum vol ume (acre-ft) 6762.23 *21185.94 1393.41 
C & E LOSS (ft) 0.27 Cum SA (acres) 1870.75 * 2190.55 655.36 

*************************************************************************************~~**~***** 

warning: 
warning: 

warni ng: 

Divided flow comp uted for this cross - section. 
The vel ocity head has cha nged by more than 0.5 ft (0.15 m). This may ind i cate t he need for 
additional cross sections. 

Note: 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is l ess than 
0.7 o r greater than 1.4. This may indicate t he need for additional cross sections. 
Mult i pl e critical depths were found at this l ocati on . The cri tical depth wi th t he l owest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
***~~*********~~~*********************************************~~**~************1::******~******** 
* E.G. El ev (ft) * 1008.78 Element Left OB Channe l Right 08 * 

vel Head (ft) 0.39 wt. n-val. 0.032 
• w.s. El ev (ft) • 1008.40 * Reach Len. (ft) 586.00 585.23 607.00 
* cri t w.s . (ft) 986.51 * Flow Area (sq ft) *3 3336.06 
• E. G. slope (ft/ft ) *0.000126 *Area (sq ft) *3 3336.06 

Q Total (cfs) *166000.00 * Flow (cfs) *166000.00 

~~~ ~~~~~ ~~~;s) * 110~:g~ * :~~-w~~ih ~~~;s) * 110~:g~ 
* Max Ch l Dpth (ft) 38 . 74 * Hydr. Depth (ft) 30.11 

Conv . Total (cfs) *14775160 . 0 * conv. (cfs) *14775160.0 * 
Length wtd . (ft) 585 . 27 *Wetted Per. (ft) * 1130.46 
Mi n c h El (ft) 969 . 66 shear ( l b/sq ft) 0.23 
Al pha 1.00 *Stream Powe r ( l b/ ft s) 1.16 

* Frctn Loss (ft) 0 . 22 Cum vol ume (acre-ft) * 1192.92 *21998.96 34.97 
C & E LOSS (ft) 0 . 31 Cum SA (acres) 200.36 * 2195.00 6.81 

*********************************************************************************************** 

warning: 

warning: 

Note: 

The velocity head has changed by more than 0. 5 ft (0 .15 m). This may i ndicate the need for 
additional cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) i s less than 
0.7 or greate r than 1.4. This may indicate the need for additional cross sections. 
Multip l e cri t i cal depths were found at this locati on . The c ri tical depth with the l owest, 
water surface was used . 

CROSS SECTION 
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RIVER: 1 
REACH: 1 

INPUT 
Desc ription : 207.07 

RS: 207 . 07 

R1ght Channel Bank Stat1on Interpolated 
Stat1on El evation Data num= 97 

Pre - Project 

St a El ev Sta Elev Sta Elev Sta El ev Sta Elev 
****************************** ** ************* ******** ************************** * 
16445.4 
16706.3 
16897.1 
17215.3 
17688.2 
17950 . 5 

18409 
18602.7 
18843.9 
19200.4 
19443.8 
19673.5 
19935 . 8 
20181. 6 
20417. 1 
20734.9 
20926.4 
21383.6 
21705.2 
21967.3 

1010 .8 16477 . 5 
1012 . 4 16731.4 
1007. 2 16996. 9 
1007. 5 17296. 8 
1006.9 17793.8 
1008.4 18054.6 
1004. 8 18416. 3 

998.8 18624 
997 . 7 18938 

1009 . 2 1922 4 . 9 
1001.8 19521.9 
1001.7 19761 .8 

993.4 19939 . 1 
993 20237.1 

996.1 20529.1 
1003.520748 . 22 
1009 . 4 21006.6 
1008. 7 21497.8 
1010. 3 21732 . 7 
1014. 4 21999. 5 

Manning 's n va 1 ues 

1010 .8 16492.9 
1011 .4 16754.5 
1007. 2 17084 .4 
1005.9 17391.8 
1007. 5 17860. 3 
1008. 5 18145 .7 
1003. 9 18490.8 

998. 9 18705 . 2 
998.1 19029.9 

1008.7 19244 . 6 
1001.9 19538 . 7 
1001.1 19774 . 6 

993 . 8 19945.4 
993 20335 

995.5 20635.3 
1004.3 20786.5 
1009. 9 21089. 4 
1007.9 21 578.8 
1013. 7 21818. 2 
1014.1 

num= 

1010.8 16495 . 3 
1011 . 7 16775.6 
1008. 1 17118 
1005 .8 17473 . 1 
1007.8 17918.6 
1009.4 18249. 2 
1003.4 18511.6 
1001. 4 18768.4 
1000 . 3 191 21 
1006 . 5 19312.8 
1003. 4 19547.9 
1001. 9 19789 . 4 

992.8 19998 
993. 1 20381. 8 
995 . 9 20719.4 

1006 . 6 20840 .1 
1010 21172. 8 

1007 . 1 21613. 2 
1013 21896.1 

Sta n va l sta n val Sta n va l s-ra 

16445 . 4 .043 18490.8 

Bank sta: Left Right 
19789.420748 . 22 

Ineffective Fl ow num= 
Sta L Sta R Elev 

16445.4 18145 .7 1013 
20926 . 4 21999. 5 1013 

. 032 19789.4 . 032 20926.4 

Lengths: Left Channel 
510 514.11 

Permanent 
F 
F 

Right 
520 

CROSS SECTION OUTPUT Profile #PF#1 

1012.4 16612.3 
1010.8 16823.5 
1007.2 17130.1 
1006.2 17581.5 
1006. 5 17937.7 
1008.8 18339.2 

998.8 18578 . 1 
1001. 7 18825 
1004.5 19134.1 
1004 . 4 19414. 2 
1003.2 19557.9 
1004 . 7 19852.9 

992 . 8 20099 
993 . 2 20403 
996.3 20720.5 

1007 2085 1. 3 
1009. 7 21301.4 
1007.3 21673.3 
1014.4 21908.3 

n val 

.032 

Coeff Contr. 
.1 

1012.1 
1006 

1007.9 
1006.7 
1009.2 
1006. 2 

997 .6 
999 . 3 

1007 . 4 
1003 . 2 
1004.4 

995.2 
99 2. 9 
998.8 
998.7 

1007.9 
1008.9 
1011.2 
1013.5 

Expan . 
. 3 

************ ** ********* ** *** ********** *********************************************** ********** 
E.G. Elev (ft) 1007.37 Element Left OB * Channe l . Right OB * 

* vel Head (ft) 3. 07 * Wt. n- val. 0.032 0.032 
w. s. Elev (ft) * 1004 . 30 * Reach Len . (ft) 510 .00 514. 11 520 .00 

* Crit. W.S. (ft) * 1004 .30 • Flow Area (sq ft) 3660. 52 9048.91 
• E.G. s lope (ft/ft) *0 . 005272 • Area (sq ft) 3660.52 • 9048.91 0.00 
• Q Total (cfs) *166000 . 00 * FlOW (cf s) *29886.06 *136113. 90 

. 0~~ *~~~~ (ft) * 2121.27 • Top width ( ft ) * 1165 . 05 956.17 0.05 
(ft/ s) 13.06 • Avg. vel. (ft/s) 8 . 16 15.04 

Max chl Dpth ( ft ) 11.50 • Hydr. Depth (ft ) 3.14 9 . 46 
Conv . To-ral (c f s) *2286164.0 • Conv . (cfs) *411592. 9 *1874571. 0 
Length Wtd. ( ft ) 513.60 * Wett.ed Pe r . (ft ) * 1166.36 960 . 30 

* Min Ch El (ft) 992.80 Shea r ( lb/ sq ft) 1.03 3.10 
* Alpha 1.16 * Stream Powe r ( l b/ ft s) 8.4 3 46.65 
* Frctn LOSS (ft) 0 . 83 cum volume (ac re - ft) • 6680.55 *20907 . 86 1392.82 
* C & E LOSS (ft) 0.60 * Cum SA (ac res) 1853.06 * 2176. 70 654.98 
***************** ****************************************************************************** 

warning: 

warn ing : 
wa rning: 

wa rning : 

wa rning : 

warning: 

Note: 

The energy eq uat ion could not be balanced within the speci fied numbe r of iterations. The 
pro9ram used c ri tical depth for the water s u r face and continued on with the cal cul ati ons. 
oiv1ded flow comput ed for thi s cross - section. 
The velocity head has c ha nged by more than 0.5 ft (0. 15 m). Thi s may indicate the need for 
additional cross sections . 
The conveyance ratio ( upstream conveyance divided by downs-r r eam conveyance) i s l ess than 
0.7 or greater than 1 .4. This may indi cate the need for add itiona l cros s secti ons . 
The e nergy loss was greater than 1.0 ft (0.3 m). be-rween the current a nd previ ous cross 
sect ion. Thi s may indicate the need for additional cross sections. 
During the s t andard step iterations , when the assumed water surface was set eq ual to c ritical 
depth, the calculated water s urface came back be low c riti ca l depth. Thi s indi cates that t here 
i s not a valid subcritical answer. The program defaulted to c ritical depth. 
Multiple c ritica l depths were found at this l ocati on . The cri tica l depth with the l owest, valid, 
water surface was used . 

CROSS SECTION OUTPUT Profi l e #PF#2 
**** ***** ************************************************************************************** 

Ri gh"t OB * E. G. El ev (ft ) 1008 . 25 * El ement Left OB Channe l 
vel Head (ft ) 3 . 51 • Wt. n- val. 0 . 032 0 . 032 
w. s. El ev (ft) * 1004.74 * Reach Len . (h) 510.00 514 . 11 520.00 
Crit w. s. (ft) * 1004.74 * Flow Area (sq ft ) • 2266.36 9462 . 29 

• E.G. s l ope (ft / ft) *0. 005422 * Area (sq ft ) 2266 . 36 9462. 29 
Q Total (cfs) *166000.00 • Fl ow (c f s) *17617 . 19 *148382 .80 
Top width (ft ) • 1710.74 • Top width (ft) 751.96 958.78 
vel Total (ft / s) 14.15 • Avg. vel. ( ft /s) 7.77 15.68 

• Max chl Dpth (h) 11 .93 • Hydr . Depth ( ft ) 3.01 9.87 
• Conv. Total (cfs) *2254410.0 • Conv. (c f s) *239255.3 *2015155.0 

Length Wtd. (ft) 513.87 • Wetted Per. (ft) 759 . 60 963 . 38 
• Min ch El (ft) 992.80 s hea r ( l b/sq ft) 1. 01 3. 32 

Alpha 1.13 Stream Powe r ( lb/ f-r s) 7.85 52 .14 
Frctn Loss (ft) 0.83 • Cum volume (acre-ft) 1177.68 *21711.46 34.97 
C & E LOSS ( ft ) 0.71 * Cum SA (acres) 195.31 * 2181 . 12 6.81 

********* ** ********* * ****** **** ************************** * ************************************* 

warn i ng : 

warning : 
warn ing: 

warn ing: 

wa rn ing : 

The energy equa-ri on could not be ba l anced within the specified numbe r of iterations. The 
program used c riti cal depth for t:he water surface and continued on with the calcu l ations. 
Di v1 ded flow computed for t hi s c ross - section. 
The velocity head has changed by more than 0.5 ft (0 . 15 m) . This may indicate t he need for 
addition a 1 cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater t han 1.4. This may indi cat e -rhe need for additiona l cross sections . 
The energy loss was greater t ha n 1.0 ft (0. 3 m) . between the current a nd p revious cros s 
sect i on. Thi s may indi cate the need for additional cross sections . 
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• 

• 

• 

warning: 
Pre - Project 

our1ng the standard step iterations, when the assumed water surface was set egual to critical 
depth, the calculated water surface came back below critical depth. This ind1cates that there 
1s not a valid subcritical answer. The program defaulted to critical depth . 
Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

Note: 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 206 . 97 

RS: 206.97 

Right Channel Bank Station Interpolated 
Station Elevation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
* * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * 

16303 . 3 1009 . 9 16422 1010 . 3 16524 .8 1010.6 16626.6 1010 . 6 16719.6 1011.3 
16794 . 5 1009 . 6 16836 . 4 1004.7 16959 1004 . 6 17073.2 1004 . 7 17198.7 1004.8 
17241.8 1005. 5 17390 . 7 1004.8 17512 . 3 1005 .1 17603 . 3 1005 . 3 17704.7 1005 . 3 
17836.9 1005 . 5 17965 1005.2 18085 . 7 1005 . 8 18094 . 8 1005 . 9 18105 1008 

18196 1007.4 18235.2 1007 . 2 18260 . 5 1005 . 9 18283 . 2 1007. 6 18372.2 1006.3 
18390 . 1 1005.1 18407.6 999.1 18518. 7 997.7 18623.3 996.9 18669.1 995.6 
18742.3 996.3 18834 1000.5 18925.1 1002. 3 19025.7 1004.4 19072.3 1003.7 
19086 . 7 1001. 2 19181. 7 1005.8 19197 1005. 7 19217. 7 1002. 3 19234 . 5 1008.4 
19316.9 1001.8 19405 .1 1002.1 19456.4 1006.1 19566.5 1005.4 19666.3 1005.2 
19736 . 5 1004.4 19776. 5 998. 7 19783. 2 1000. 5 19808. 3 994 . 1 19822. 1 992.8 
19919.1 992.9 20108. 8 993.1 20124 . 9 999 20128.8 998.6 20159.3 982.1 
20170 .6 981. 8 20265. 5 981. 8 20360. 8 981. 8 20399 . 3 981. 8 20400.1 981.8 
20443.8 981.8 20457.3 981. 8 20522. 8 981.8 205 43.7 981.8 20552.2 981.8 
20558. 1 981.8 20559.2 981.8 20645 981. 8 20661. 9 981. 7 20684.6 981.8 
20778 . 2 981. 8 20792 . 8 981.8 20800984.243 2 20814 .9 989.3 20826.8 991.9 
20829.6 993.6 20832.1 993 .2 20841.1 988 20882.9 981.8 20888 981.8 
20995.1 981. 8 21051. 7 981.8 21053.6 981. 8 21086 . 6 1009 21114. 5 1010.4 
21124 . 9 1008.4 21145.7 1009.1 21151.2 1011.2 21171.8 1014.5 21174 1009.3 
21270.2 1009.8 21364. 9 1009. 2 21463 . 9 1009.1 21469.9 1008.9 21475 . 8 1010.8 
21486 . 9 1008 . 5 21498 1009.8 

Manning's n values num= 
sta n val sta n val Sta n val Sta n val Sta n val 

* * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
16303 . 3 .025 16719.6 

Bank Sta: Left 
19736.5 

Ineffective Flow 
Sta L Sta R 
20800 21498 

Right 
20800 

num= 
Elev 
1010 

. 043 18407.6 . 032 19736. 5 

Lengths: Left channe 1 
480 491.78 

1 
Permanent 

F 

Right 
480 

CROSS SECTION OUTPUT Profile #PF#1 

. 032 21086 . 6 

coeff Contr. 
.1 

.032 

Ex pan. 
. 3 

************* *******************************************************************~~ * *********** 
• E. G. El ev (ft) 1004 . 80 Element Left OB Channel Right OB * 
• vel Head (ft) 1.07 Wt. n-val. 0.032 0.032 
* w.s. Elev (ft) * 1003 . 73 • Reach Len. (ft) 480.00 491.78 480.00 
• crit w.s. (ft) 995.22 • Flow Area (sq ft) • 3249.01 *18103.59 
*E. G. slope (ft/ ft) *0 . 000773 * Area (sq ft) 3249.01 *18103.59 
• Q Total (cfs) *166000.00 * Flow (cfs) *11555.59 *154444 . 40 

5405.96 

Top width (ft) • 2153.01 * Top width (ft) 814.01 * 1058 .80 
vel Total (ft/s) 7.77 • Avg . vel . (ft/ s) 3.56 8.53 

* Max Chl Dpth (ft) 22.03 * Hydr. Depth (ft) 3.99 17.10 

280.21 

Conv. Total (cfs) *5970014.0 • Conv. (cfs) *415584.7 *5554430.0 
• Length Wtd . (ft) 490.90 • Wetted Per. (ft) 815.73 • 1065.91 
• Minch El (ft) 981.70 • shear (lb/sq ft) 0.19 0.82 
* Alpha 1.13 • St r eam Power (lb/ ft s) 0.68 6.99 
* Frctn Loss (ft) 0.31 • cum volume (acre-ft) 6640.10 *20747.63 1360 . 55 
* C & E LOSS (ft) 0.07 * Cum SA (ac res) * 1841.47 * 2164.81 653.31 
********1:**1:**************~*********1t************************** ************************** * ****1: 

warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowes t, valid, 

wa~er surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 

• E.G. El ev ( ft) 1005. 77 * Element Left OB • channe 1 Right OB 
* vel Head (ft) 1.14 • Wt. n-va l. 0.032 0.032 
* w.s. Elev (ft) • 1004 . 63 * Reach Len. (ft) 480 . 00 491.78 480 . 00 
* Crit w. s. ( ft ) 995.22 • Flow Area (sq ft ) 892 . 56 *19057.96 
* E.G. slope (ft/ft) *0. 000760 * Area (sq ft ) 892 . 56 *19057 . 96 
• Q Total (cfs) *166000.00 • Flow (cfs) * 1714 . 70 *164285.30 
* Top width (ft) * 1567.64 • Top width (ft) 504 . 14 • 1063 . 50 

vel Total ( ft /s ) 8.32 • AVg. vel . (ft/s) 1.92 8.62 
• Max chl Dpth (ft) 22. 93 * Hydr. Depth (ft ) 1.77 17 . 92 
* Conv . Total (cfs) *6019868.0 * Conv. (cfs) 62182.5 *5957686.0 
* Length Wtd. (ft) 491.63 • Wetted Per . (ft) 509.11 * 1091.04 
• Mi n Ch El ( ft) 981.70 • Shear ( lb/ sq ft) 0.08 0.83 

Alpha 1.06 • St ream Power (lb/ ft s) • 0 . 16 7.15 
• Frctn Loss (ft) 0 . 31 • Cum volume (acre-ft) * 1159.19 *21543.16 34.97 

C & E LOSS (ft) 0.07 *Cum SA (acres) 187.95 * 2169.19 6 . 81 
************** * *****************************************1:*************1:*************1:********** 

warning: Divided flow computed for this cross - section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Des cription: 206.88 

RS: 206 . 88 
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Right Cha nn e 1 Bank Stat ion Interpo 1 a ted 
Stati on Elevation Data num= 97 

Pre-P roj ect: 

Sta Elev Sta Elev St a El ev sta El ev Sta El ev 
******************************************************************************** 
16205.8 1008.1 16348.5 1008 . 4 16441. 8 1008.4 16531.3 1008 .2 16598.3 1009.2 

16605 1008 . 5 16606. 3 1010. 2 16696 . 6 1005.4 16819' 2 1004. 3 16908. 4 1004.4 
17006 1004. 7 17092.4 1003. 2 17182 1004 17323' 7 1003. 7 17415. 5 1003.8 

17503 . 8 1003.9 17603. 8 1003. 9 17703.9 1004. 6 17815. 8 1005.9 17930.5 1006 . 3 
18057.4 1006 . 3 18152 . 5 1006 18216 1005. 3 18267' 1 1005.9 18292.7 1007. 3 
18373.6 999.7 18386.3 996.3 18470 995.7 18533.8 995.1 18593.4 996.7 
18657.8 996 . 4 18748. 4 998 18835 .7 998.9 18932.3 1000 .4 18993. 2 1000.9 
19018.7 1003 . 6 19101. 5 1004 19119 . 7 1002 .9 19166. 7 1006 19168. 3 1006.9 
19251.9 1004 .5 19258 . 4 1005 19341.6 1001.3 19360.8 1001.1 19415. 8 1004.9 
19507 . 2 1001. 3 19566 . 3 1004.7 19645.5 1003 . 4 19728.8 1003. 5 19781. 8 993.3 

19833 992. 7 19942. 2 993 19947.1 996.6 19996 .5 982.3 20008.3 981. 8 
20016.1 981. 8 20105 . 7 981.8 20143 981. 8 20146 . 6 981.8 20221.6 981.8 
2033 4 . 4 981.8 20459. 7 981. 8 205 46.8 981. 8 20641. 2 981. 8 20760.8 981.8 

20800 981.8 20820 . 9 981.8 20832 984 20842 . 1 983 . 1 20850 . 4 981.8 
20851. 4 981.8 20928 . 6 981. 8 20948.4 981. 8 21002.4 999 . 3 21012 . 9 997 
21041.1 997 21047 .1 998. 2 21081.4 998. 4 21113.7 986 . 4 21142 981.7 
21162.6 990 21181.8 991. 8 21199.6 1001. 3 21208. 2 1003 . 8 21233 . 9 1006.9 
21251. 5 1012.2 21270.1 1006. 2 21313. 5 1006.5 21327.6 1009.1 21361. 8 1011 . 6 
21394.4 1008.9 21440.9 1009.7 21454 1011.6 215 46 .5 1009 21569 . 8 1012 . 6 

21605 1009 .6 21674 .6 1010.5 

Manning 's n va lues num= 6 
sta n val Sta n val Sta n val St a n val Sta n val 

**************************************************i:l:***************************** 
16205.8 .025 16696.6 .043 18386 . 3 

21605 . 025 

Ban k Sta: Left Right Le ngths: Left 
19728.8 20800 480 

I neffective Flow num= 
Sta L Sta R Elev Permanent 

16205 .8 18292 . 7 1007.3 F 
20800 21674 . 6 1012 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

.032 19728.8 

cha nne l Rig ht 
487.71 505 

.032 21251.5 

Coeff Contr. 
.1 

.032 

Expan. 
. 3 

***************************=*********************************-=***********=***"!'***************** 
E.G. Elev (ft) 1004.41 Element Left OB Channe l 
vel Head (ft ) 0.83 Wt . n-val. 0.032 0.032 
w.s. El ev (ft ) * 1003.59 * Reach Len. (ft) 480.00 487 . 71 

* Crit w.s. (ft) 993.27 * Fl ow Area (sq ft) 4121. 21 *20233 . 29 
E.G. s lope (ft / ft) *0 .000528 *Ar ea (sq ft) 413 3 . 88 *20233 . 29 

* Q Total (cf s) *166000.00 * Flow (cf s) *13323 .00 *152677 . 00 
* To\' width (ft) * 2551.40 * Top width (ft) * 1072.74 • 1071.20 

ve Total (ft/s) 6.82 * AVg. ve l . (ft/s) 3.23 7 . 55 
Max c h 1 Dpth ( ft ) 21.89 * Hyd r. Depth (ft ) 4. 09 18.89 
Conv . Total (cfs) *7226234.0 * conv. (cfs) *579970.7 *6646263 .0 

• Length Wtd. (ft) 487.04 • wetted Per. (ft ) 1008.30 * 1075.40 
Min ch El (ft) 981.80 s hea r ( lb/sq ft ) 0.13 0.62 

Right OB * 

505.00 

6019.31 

407.46 

Alpha 1.15 Stream Power ( lb/ ft s) • 0.44 4.68 
Frctn Loss (ft) 0 . 25 Cum volume (ac re-ft) 6599.42 *20531.22 1297.60 
C & E LOSS (ft) 0 .04 Cum SA (ac res) 1831.08 * 2152 . 79 649.52 

***************************************************-::******************************************* 

wa rning: oi vi ded fl ow com\'uted for this cross-section. 
Note : Multiple c ritica depths were found at this l ocation. The critical depth with t he lowest, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 

E. G. El ev Cft) 1005. 39 Element Le f t OB Channe 1 Right OB • 
ve 1 Head (ft) 0. 91 Wt. n-va 1 . 0. 032 0. 032 
w.s . Elev (ft) • 1004.48 * Reach Le n . (ft) 480.00 487.71 505.00 
Crit w.s. (ft) 993 . 27 * Flow Area (sq ft ) 1430.58 *21191.71 
E. G. s l ope (ft / f t) •o . 000533 * Area (sq ft ) * 1430.58 *21191. 71 
Q Total (c f s) *166000.00 * Flow (c f s) 2573.67 *163426.30 

• To\' width ( f t) • 1800 . 86 * Top width (ft) 729.66 * 1071.20 
ve Total (ft/s) 7 . 34 * Avg. vel. ( ft /s) 1.80 7.71 

* Max Chl Dpth (ft ) 22.68 * Hydr. Depth (ft) 1. 96 19 . 78 
Conv. Total (cfs) *7191503 . 0 * Conv . (cfs) *111497. 2 *7080006. 0 
Length Wtd. (ft ) 487.55 • Wetted Pe r . (ft) 735.78 • 1098.08 

* Min c h El (ft) 981.80 s hea r (lb/sq ft) 0.06 0.64 
Alpha 1.09 Stream Power ( lb/ ft s) 0.12 4. 95 
Frctn Loss (ft ) 0.25 c um volume (ac re -ft) 1146 .39 *21315.96 34 . 97 

• c & E Loss (ft) 0.05 c um SA (acres) 181.15 • 2157.14 6.81 
*******'i>*****0::*****************************************************************-::-::-::***0::********* 

warning : oi vi ded fl ow com\'uted for this cross-sect i on . 
Note : Multiple cri ti ca depths were fo und at this l ocati on. The critical depth with t he l owest, valid, 

wate r s urface was used . 

CROSS SECTION 

RIVER: 1 
REAC H: 1 

INPUT 
oescri pti on: 206. 79 

RS: 206.79 

Rl ght channe 1 Bank Statl on Inte rpo 1 a ted 
El evat1on 97 Stat1on Data num= 

Sta Elev Sta El ev sta Elev Sta Elev Sta Elev 
******************************************************************************** 
16211.1 1006.9 16286.9 1006. 9 16364 .1 1007. 5 16379 ' 1007.6 16449.9 1007.6 
16525.2 1007 .8 16538.6 1008. 9 16619 . 3 1008. 5 16666.4 1006.2 16699.6 1001.9 
16769 . 7 1002. 3 16840 1002.4 16905.7 1002.4 16989.2 1002. 5 17055.4 1002.7 

1713 3 1002 . 7 17230.9 1002.5 17245.4 1002.4 17322.6 1003 17404 1003.7 
17419.6 1003 . 8 17484.7 1004.3 17553 1004.8 17588' 7 1004. 8 17631. 2 1003 
17670.6 1002 . 9 17748.9 1006.3 17834.7 1006.5 17871.1 1006.6 17919.1 1005.8 
17921. 7 1005.2 17948.4 1004 .4 18036.8 1004.9 18106 1004. 9 18182. 5 1004.5 
18301.7 1004.4 18337 1004.5 18378. 4 997.7 18439.7 995 . 6 18517.1 995.3 
18604.7 996 . 5 18674 . 2 996.8 18740.3 995.7 18770 ' 1 994.8 18841.6 996.3 
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• 

• 

• 

18882 
19186.5 
19450 . 2 
19645 . 2 
19711.8 
19962.3 
20082.5 
20309 .2 

20425 
20847 

20935 . 6 

997.5 18920.6 
1000 . 9 19206.9 
1002. 2 19485 
1001.4 1965 3. 2 

993 19766 
992. 6 19991 
982. 2 20100. 2 
981.8 20331 
981. 8 20501.8 
981.8 20851.9 

1019 . 6 20986 

1006. 8 19010 . 4 
1002. 3 19281. 9 
1002. 5 19519. 3 
1002. 5 19663.1 

993 . 3 19929.9 
990 . 7 20007.7 
981. 8 20136 .1 
981. 8 20390 . 5 
981.8 20576 . 6 
981. 8 20865 .4 

1019.6 

Pre-Project 
1005 .9 19096.2 1003.2 19138.3 1000.6 

1002 19360.7 1002.6 19391.1 1000 
1004 19570 1004.1 19626.2 1001.8 

1005. 3 19671. 5 1001 19690.4 994. 6 
994 19943.3 996.8 19952.4 996.3 

991.1 20032.9 987.2 20042.3 985 
981.8 20140 981. 8 20180.6 981.8 
981 . 8 20420.7 981.8 20422.7 981 . 8 
981. 8 20625 . 3 981.8 20832 .1 981.8 
988 . 820895.151003.436 20902.8 1007 . 2 

Manning' s n va 1 ues num= 
Sta n va l St a n val Sta n val Sta n val Sta n val 

******************** **************************************** ************ ******** 
16211.1 . 025 16525.2 .04 3 18378.4 . 0 32 19663.1 .032 20935.6 .032 

Bank Sta: Left Right Lengths : Left c hannel Right coeff Contr. Expan. 
19663.120895.15 495 489.96 520 .1 . 3 

Ineffecti ve Fl ow num= 1 
Sta L Sta R Elev Pe rmanent 

16211 . 1 17871.1 1015 F 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************** ********************************** ** *********** 

E.G. El e v (ft) 1004 . 13 El e ment Left OB Channel 
• vel Head (ft ) 0 . 69 Wt . n-val . 0.032 0 . 032 

w.s. Elev (ft) * 1003 . 43 * Reac h Len . (ft) 495.00 489.96 
* c rit w.s. ( ft) 992 . 85 *Flow Area ( s q ft) 4633.73 *21710 . 05 

E.G. s lope (ft/ ft) *0.000488 * Area ( s q ft ) 5262.60 *21710.05 
* Q Total ( cfs) *166000 . 00 * Flow ( cfs) *15594 .29 *150405.70 

• ~~) ~~~~~ t ~~)s) • 3 02 ~ :~ 6 : ~~g _ w~~lh t~~)s) * 179~:~~ • 122~:9~ 
* Max chl Dpth (ft ) 21 . 63 * Hydr . Depth (ft) 4.41 17 . 67 

conv. Tota l ( cfs) *7514464. 0 * conv. (cfs ) *705920.1 *6808544.0 
* Length Wtd . (ft) * 490.43 * wetted Per. (ft) 1052.75 * 1236.91 
• Minch El (ft) 981.80 shear (lb/ sq ft) 0.13 0.53 

Ri ght OB 

520 . 00 

Alpha 1.12 *Stream Power ( l b/ ft s) 0.45 3.70 
Frctn Loss ( ft) 0.23 * cum volume (acre-ft) 6547.65 *20296.42 1262.71 

* C & E LOSS (ft) 0 . 05 Cum SA (ac res) 1815.26 * 2139.91 647 . 16 
*************************** ** ************************** ******* *** ****************************** 

warning : Divided flow computed for this cross - section . 
Note: Multiple cri tical depths were found at this location . The critical depth with the lowest, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
* * * ****************************** * ************************ ********** * * * * * ** * ** * *<Z<Z.Z~~ **~~*~**** 
• E.G. El ev (ft) * 1005 .10 Element Left OB * Channe 1 Right OB 
• vel Head (f1:) 0 . 76 Wt. n-val. 0 . 032 0 . 032 

w. s . Elev (ft) * 1004 . 34 * Reach Len. (ft) 495.00 489.96 520 . 00 
Crit w.s. (ft) 992 . 85 * Flow Area (sq ft) 1935.26 *22824.84 

* E.G . Slope (ft/ ft) *0.000478 * Area (sq ft) 1935.26 *22824.84 
Q Total (cfs) *166000.00 * Flow (cfs) 4403.95 *161596.00 

*Top width (ft) * 1934 . 31 * Top width (ft) 704.13 * 1230.18 
vel Total (ft/ s) 6.70 * Avg. vel . (ft/ s) 2.28 7.08 

* Max chl opth (ft) 22.54 * Hydr. oept:h (ft) 2.75 18.55 
* conv. Total (cfs) *7590998 . 0 * conv. (cfs) *201387 . 9 *7389610.0 

Length Wtd . (ft) 490.08 * Wetted Per. (ft) 714.47 * 1239.81 
Minch El (f1:) 981.80 shear (lb/ sq ft) 0 . 08 0.55 
Alpha 1.09 Stream Power ( l b/ft s) 0 . 18 3.89 
Frctn Loss (ft) 0.22 Cum volume (acre - ft) 1127.84 *21069.55 34.97 
C & E LOSS (ft) 0.06 Cum SA (acres) 173 . 25 * 2144 . 26 6.81 

* * ****~ ~ *~ ~*~~ ************* *~~ ************* ** ~ ~ ~~*********** ****~* * *******~** * ** * * ~ ~ * **** * ***~ ~ 

warning: Divided f l ow computed for this cross - sec tion. 
Note: Multi p 1 e cri ti ca 1 depths were found at this 1 ocati on. The cri t:i ca 1 depth with the 1 owes t , va 1 i d, 

water surface wa s used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS : 206. 7 

Description: 206.7 - FEMA section P 
Station Elevation Data num= 96 

Sta El ev Sta El ev St:a Elev Sta Elev sta El ev 
******* ******************************************************<Z****************** 
16235.4 1006 . 6 16247.5 1006 . 6 16320. 8 1007 .1 16332 . 7 1007 16402 . 3 1007.2 
16479.2 1008 16505.8 1007.5 16527.3 1008 16552.4 1002 16640 . 8 1001.4 
16727 . 5 1001.8 16815.4 1001. 7 16889.1 1001. 5 16902. 1 1001. 5 16968.1 1001.2 
17043.4 1001. 3 17155 1000. 9 172 51.1 1001.1 17317.4 1002.1 17335.4 1002 . 3 
17401.1 1002.9 17430.7 1003.1 17519. 9 1003. 5 17616. 5 1003. 3 17699.9 1004 
1782 3. 5 1005.8 17891.6 1004. 8 17962. 7 1005.6 18043.4 1006.2 18125.2 1006.2 
18207.9 1005 . 3 18257.6 1003 18280. 3 995.2 18285.8 995.2 18301.4 997.1 
18329 . 6 998 . 9 18423.4 998.8 18488. 5 996 18559.6 995.2 18629.1 994.8 
18690.8 994 . 6 18728.6 993.3 18746.4 994. 2 18779. 5 994.4 18815.2 996.6 
18848 . 2 1004.6 18945.8 1005 19021. 2 1004.8 19092.1 1004.4 19150.1 1003 . 8 
19192.4 1001. 5 19285. 5 1002.1 19293. 9 1002 . 1 19370.4 999.7 19431 . 5 999.7 
19468 . 9 1000.2 19510.1 1003. 7 19543.9 1002.8 19624. 5 994.6 19647 . 2 992.9 
19711 . 3 993.2 19814.1 993.4 19871. 2 993 . 4 19882.5 995.3 19901.9 992.6 
19941.1 991. 3 20015.4 991.6 20098 . 2 993.9 20143.5 994 20167.9 992.9 
20185 . 2 1000.4 20197.8 994.4 20212 . 7 993.7 20259 . 6 993.7 20275.9 991.3 
20314 . 8 981. 8 20318 . 5 981.8 20393 . 8 981. 8 20691. 8 981. 8 20713 . 3 981.8 
20963.1 981. 8 21002 . 8 981.8 21076 . 8 981. 8 21102. 7 981.8 21120 988 . 8 

21131 999.6 21138.8 1004.7 21146. 9 1002 .8 21207 1004. 5 21234 . 3 1006.1 
21262.4 1006.4 21329 1008.1 21422 . 5 1007. 5 21452. 5 1018. 4 21484. 3 1017. 2 

21488 1018.6 

Manning's n values num= 
sta n val sta n va l s ta n val Sta n va l Sta n val 

***************************************-i>.*********::::-****************************** 
16235 . 4 .025 16640.8 . 043 18329 . 6 .032 19510 . 1 . 032 21138.8 . 032 
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sank Sta: Left Right Lengths : Left Channel 
19510. 1 21138. 8 500 500 . 23 

Ineffective Fl ow num= 1 
Sta L Sta R Elev Permanent 

16235 . 4 18110 1015 F 

CROSS SECTION OUTPUT Profile # PF#1 

Right 
500 

Pre-Project. 
Coeff Contr . Expan. 

.1 . 3 

**************************************** ********'f:************** ** ****************************** 
• E. G. El ev (ft) 1003.85 Element Left os • Cha nne l Right os 

ve l Head (ft) 0.53 • Wt . n- val. 0.033 0.032 0 . 032 
w.s . El ev (ft) • 1003.32 • Reach Len. (ft) 500.00 500.23 500.00 

• Crit w.s. (ft) 994.04 • Flow Area (sq ft ) 4836.21 *24990 . 17 5.40 
• E.G. s l ope (ft/ft ) *0 .000441 • Area (sq ft ) 6375 . 55 *24990 . 17 5.40 
• Q Total (cfs) *166000.00 • Flow (cfs) *15 339.89 *150658. 00 2. 14 
• Top width (ft) • 3518 . 68 • Top width (ft) • 1885.60 • 1612.40 20.68 

ve l Total (ft/ s) 5 . 56 • AVg . vel . ( ft / s) 3.17 6.03 0 . 40 
* Max Ch l Dpth (ft ) 21.52 * Hyd r . Depth ( ft ) 5.15 15.50 0 . 26 

conv. Total (cfs) *7908733.0 • Conv. (cfs) *730837.9 *7177793 . 0 102.1 
• Length wtd . (ft ) 500.20 • wetted Per. (ft) 941.74 • 1624 . 44 20.75 

Min ch El (ft) 981.80 s hear ( lb/ sq ft) 0.14 0 . 42 0 . 01 
Alpha 1.10 • Stream Power ( lb/ ft s) 0.45 2.55 0.00 
Frctn Loss (ft) 0.28 • Cum volume (acre-ft) • 6481.52 *20033 . 78 1262 . 68 

* C & E LOSS (ft) 0.01 * Cum SA (ac r es) 1794.33 * 2123. 94 647.04 
****************** *** ************************************************************************** 
warning: Di vided flow computed for th i s cross-sect ion. 
Note: Multiple criti cal depths were found at this locati on. The critical depth with the l owest, vali d, 

water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 

E. G. El ev (ft) 1004 .82 • Element Left OB c hannel Right OB • 
• vel Head ( f t) 0. 58 • Wt. n-val. 0 . 032 0.032 

w.s. El ev (ft) • 1004.25 • Reach Len. ( ft) 500.00 500.23 500.00 
Cri t w. S. ( ft ) 994. 04 • Fl ow Area (sq ft ) 1493. SO *26493. 02 
E.G . Sl ope (ft / ft) *0 . 000429 • Area (sq ft) • 1493.50 *2 6493.02 
Q Total (cfs) *166000 .00 • Flow (cfs) • 3212 . 54 *162787.50 

• Top width (ft) • 2093.13 • Top width (ft) 465 . 13 • 1628 . 01 
ve l Total ( ft / s) 5.93 • Avg. ve l . (ft/s ) 2. 15 6 . 14 

• Max c hl Dpth (ft) 22.45 • Hydr. Depth (ft ) 3.21 16 .27 
• conv. Total (cf s) *8015485.0 • conv. (cfs) *155121.0 *7860364 . 0 
• Length Wtd . ( ft ) 500 . 22 • wetted Per. (ft) 475 .87 • 1640.33 
• Mi n c h El ( ft) 981. 80 s hear ( lb/sq ft) 0.08 0.43 
• Alpha 1. 05 • St ream Power ( lb/ ft s) • 0.18 2.66 

Frctn LOSS (ft) 0 . 27 * Cum Volume (ac re -ft) * 1108.36 *20792 . 19 34.97 
• c & E Loss (ft) 0 . 02 • c um SA (ac res) 166 . 61 • 2128.18 6.81 
**************** *********** ******************** ****************************************.,::.******* 

wa rning: Di vided flow computed f o r th i s cross-section. 
Note : Mu l tiple criti cal depth s we r e fo und at thi s l ocation. The c ri t i cal depth with t he l owest, valid , 

wate r s urface was used . 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Desc ription: 206 . 6 

RS : 206.6 

Right Channel Bank St at i on Interpolated 
Station El evati on Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 
15752 . 8 1005.9 15777 1004.9 15795.8 1006 15801 1003 . 8 15809. 3 1007. 3 
15819.9 1006.1 15842 . 8 1009 . 5 15850.1 1008 15855.5 1009 . 8 15868. 1 1009 . 5 
15879 . 9 1006 . 9 15895 . 6 1008 . 4 15904.2 1005.4 15941.1 1007.3 16035. 3 1006 . 2 
16155.5 1005.7 16243.9 1005 . 6 16347.4 1004 .9 16444 .6 1004.9 16555 . 6 1004 . 8 

16645 1004.4 16756.4 1003 . 6 16845.8 1003 . 1 16944.2 1003.4 17049.2 1002. 3 
17143 . 6 1001.7 17249.3 1001. 2 17366 . 6 1001 17501. 5 1003.7 17624 . 2 1003 . 7 
17723 . 3 1004.1 17790. 8 1004 17818 998 . 9 17847 . 9 100 3. 1 17937 . 7 1002.9 
17956.2 1002. 7 17971 . 4 998.8 17988 .6 1001. 2 1808 3. 6 1001.7 18173 . 1 1001.7 
18217 .2 1001.9 182 42.2 997.1 18334 . 4 996.5 18436.5 995 18542 . 1 993.8 
18633. 3 993.9 187 42.2 997. 5 18817 . 7 997 . 8 18852 . 6 1003. 9 18965. 8 1004.2 
19055. 2 1003 . 8 19184. 3 1003.1 19243.2 1000 19325 . 9 998 . 4 19358 993.4 
19395.9 993.2 19452 . 5 996.6 19546. 1 997.7 19580. 1 996.6 19611. 2 993. 1 

19679 993.4 19778 993.3 19846.4 993.3 1985 4 . 8 995 . 6 19874.7 992.9 
19953 . 8 992 . 1 20043.5 994.5 20146.1 995.4 20262.3 995. 5 20371. 5 995.1 
20435 . 5 995 . 1 20475.7 981. 8 20489.7 981. 8 20608.9 981. 8 20609 981.8 
20738 . 4 981.8 20854.4 981. 8 20866.2 981. 8 20903. 7 981.8 20931. 2 981.8 

20996 981. 8 21003.4 981.8 21042 988. 8 21050.2 99521066.251002.898 
21069 . 1 1004 . 3 21182. 2 1006.4 21270.7 1006. 8 21401.9 1007.6 21495. 5 1008 
21503.1 1008 21594.4 1008 . 1 21688 1008.4 21840.4 1008.8 21940.4 1009 . 3 
21957. 8 1009.5 21998 1007. 2 

Manning' s n values num= 
s t a n val Sta n val St a n val Sta n val Sta n va l 

****************************************** ************** **************-::********* 
15752 . 8 .025 16944. .043 18334.4 . 032 19546 . 1 .032 21069. 1 .032 

Bank Sta: Left Right Le ngths : Left c ha nne l Right coeff contr . Expan . 
19546.121066 . 25 515 504 . 63 520 . 1 . 3 

Ineffective Fl ow num= 1 
Sta L Sta R Elev Permanent: 

15752.8 17847.9 1009 F 

CROSS SECTION OUTPUT Profile #PF#1 
*************************0::*************************** * ********************0::*0::*1:0::-t:-t:.:.of::****** **** 

E. G. Elev Cft) 
• ve l Head ( ft ) 

w.s. El ev ( ft ) 
• Crit w.s. ( ft) 
• E.G. slope ( ft / ft ) 
• Q Total (cf s) 
• Top width ( ft) 

1003 . 56 
0 . 66 

• 1002 . 90 
996 . 86 

0. 000710 
166000 . 00 

3305.80 

* Element: 
* wt:. n- val. 
• Reach Le n . ( ft ) 
• Fl ow Area (sq ft ) 
• Area (sq ft ) 

• Flow (cfs) 
* Top Width (ft ) 

Left OB Channe l 
0.033 0 . 032 

515.00 504.63 
6694.45 *20182.76 
7349 . 03 *20182. 76 

*2 6458.02 *139542 . 00 
• 1785.65 • 1520.15 
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Right OB 

520.00 



• 

• 

• 

Pre-Project 
vel Total (ft/s) 6 . 18 • Avg. vel. ( ft / s) 3.95 * 6 . 91 
Max c hl Dpth (ft) 21.10 * Hydr. Depth (ft) 5.28 13.28 
conv. Total (cfs) *6230824.0 * CDnv. (cfs) *993104 . 0 *5237720 . 0 
Length Wtd . (ft) * 507.00 • wetted Per. (ft) * 1269.01 * 1527. 59 
Minch El (ft) 981.80 shear (lb/sq ft) 0.23 0.59 

• Alpha 1.12 s tream Power (lb/ft s) * 0.92 4.05 
• Frctn Loss (ft) 0 . 48 Cum volume (acre-ft) 6402 . 76 *19774.40 1262.65 

C & E LOSS (ft) 0.04 Cum SA (acres) 1773.26 * 2105.95 646.92 
* * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * 

warning: Divided flow computed for this cross-section. 
Note: Mull:iple critical depths were f ound at this location. The critical depth with the lowest, valid , 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 

E.G. Elev (ft) 1004.54 • Element Left DB • channel Right OB 
vel Head ( ft ) 0.75 Wt . n-val. 0.032 0.032 
w.s. Elev (ft) • 1003. 79 * Reach Len. (ft) 515.00 504.63 520.00 
Crit w. s . (ft) * 996.68 • Flow Area (sq ft) 3388.69 *21538.87 
E. G. slope (ft/ft) *0.000695 *Area (sq ft ) * 3388.69 *21538.87 
Q Total (cfs) *166000.00 * Flow (cfs) *12208 . 77 *153791.20 

* Top Width (ft) * 2185.35 * Top Width ( ft) 665.20 * 1520 . 15 
ve l Total (ft/s) 6.66 * AVg . vel . (ft/s) 3.60 7.14 

* Max Chl Dpth ( ft ) 21.99 * Hydr. Depth (ft) 5.09 14 . 17 
• Conv. Total (cfs) *6298256 .0 * conv. (cfs) *463216.7 *5835039.0 

Length wtd. ( ft) * 506.14 *Wetted Per. (ft) 674.84 * 1528.48 
Min ch El (ft) 981.80 * s hear (lb/sq ft) 0.22 0.61 
Alpha 1.09 *Stream Power (lb/ ft s) * 0.78 4.36 

• Frctn Loss ( ft) 0 . 48 *Cum volume ( acre-ft) 1080.34 *20516.39 34.97 

* * ~ * ~ *; * ~~~ ~ * f f;~ * * * * * * * * * * * * * 2 ~ 2~ * *: * ;~~ * ;~ * f ~; ~~ ~ l * * * * * * * * * * * * ;~2 ~ ;~ * *: * ~ ;;2 ~ ;; * * ** * * * ~ ~ ~; ** * 

warning : Divided flow computed for this cross-section . 
Note: Muhiple c ritical depths were found at this location . The critical depth with the lowest, va lid , 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 206.51 

RS: 206 . 51 

Sta'ti on Elevation Data num= 96 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

****** * ***** **** * * *** **** *** *** * * ******** ** ************* * * * ** * ****************** 
15913.8 1005.6 15956.7 1007.2 15960. 5 1006.2 15969.2 1008 16053.6 1008.2 
16067.4 1005. 5 16150 . 9 1004 . 8 16244 1004.8 16317.6 1004.8 16358.5 1004.6 
16454.2 1004.5 16463 1004.5 16544 1004. 3 16655.6 1003.2 16728.4 1002.6 
16756 . 4 1002.5 16830 1001.9 16942.4 1001. 6 16965. 9 1001.5 17053.8 1001.7 
17131. 5 1001.6 17218. 7 1001.1 17 306.1 1000.9 17382.1 1001. 5 17467 1001.9 

17537 1002 . 2 17549. 6 1001.2 17642. 5 1001.4 17732.1 999 17805.5 999.3 
17867.7 1000 17906. 8 1001. 8 17982 .4 1001.1 18024. 8 1000 18113. 4 1001 
18197. 5 1001. 3 18210. 2 1000.8 18235 .8 995.8 18284.9 994.8 18353.6 996.2 
18430.7 989 . 4 18472.3 992 . 6 18563. 8 993.1 18633.6 994. 5 18690. 9 995.9 
18720.1 998 18725.5 999 18780.9 997.9 18793 996.9 18839.1 995.7 
18912.5 997.1 189 36.6 997 . 3 18950.4 998.8 18982 1000 . 3 19017.4 998.8 

19041 995.2 19046.4 993.8 19117.4 994.6 19184.9 992 . 6 19190.6 992.6 
19209.6 996.5 19283.6 998.8 19380.8 997 19450 996 . 8 19458 996.8 
19546.2 997.4 19586 . 4 996.5 19645.9 993.2 19653.5 993 . 3 19813.4 992.5 
19869.8 992. 3 19881. 5 997 . 9 19911.8 995.3 19937 .5 994 . 2 19964 .8 991.9 
19978.6 992 . 1 20019. 7 990.5 20038.1 988.7 20070.3 987.9 20113.5 982.4 
20192. 5 982 20272.4 981.8 20353.1 981.8 20395 .6 982. 6 20485.4 993.1 
20530.4 997 20546 . 7 997.4 20554.3 995.6 20599.9 998.6 20622.1 999.3 
20634.8 998 . 6 20716.6 1000 20819.1 1001. 3 20897. 8 1001. 5 20989.4 1002.8 

21021 1008 

Manning's n va 1 ues num= 
S'ta n val Sta n val Sta n va l S'ta n val S'ta n val 

************ * * ** * * ******* *** *** * ******** * * * ******** ** *** ** *** * * * ********** ** **** 
15913.8 . 025 17218.7 

Bank Sta: Left Ri gh't 
19546.2 20622.1 

Ineffective Flow num= 
Sta L S'ta R Elev 

15913.8 17700 1008 
20615 21021 1008 

.043 18235.8 .032 19546.2 

Lengths : Left Channel 
495 496.45 

Permanent 
F 
F 

Righ't 
500 

CROSS SECTION OUTPUT Profi 1 e #PF#l 

. 032 20622.1 

Coeff Con'tr. 
.1 

.032 

Ex pan. 
. 3 

*********************************************************************************** *********** 
E.G. Elev ( ft ) 1003.04 Element Lef't OB Cha nnel 

• vel Head (ft) 1.02 Wt . n- val. 0.032 0.032 
w.s. Elev (ft) • 1002.02 • Reach Len. (ft) 495.00 496.45 
Crit w.s. (ft) 998.52 * Flow Area (sq f't) • 9128.32 *12982.93 
E. G. s l ope (ft/ ft) *0.001348 * Area (sq ft) 9628.89 *13003.06 
Q Total (cfs) *166000 . 00 * Flow (cfs) *49265.64 *116734.40 

• Top wid-rh (ft) • 4076.37 * Top width (ft) * 2687.89 • 1075.90 
ve l Total (ft/s) 7.51 • Avg. vel. (ft/s) • 5.40 8.99 

• Max chl Dpth ( ft ) 20.22 * Hydr. Depth (ft) 4.94 12.15 
Conv. To"tal (cf s) *4521128.0 * conv. (cfs) *1341785.0 *3179343.0 
Length Wtd. (ft) 495.96 • wetted Per. (f't) * 1848.59 1072.00 

• MinCh El (ft) 981.80 Shear ( lb/sq ft) 0.42 1.02 

Righ't DB * 

500.00 

461.29 

312. 58 

• Al pha 1.16 S'tream Power (lb/ft s) 2.24 9.16 
* Frctn Loss (f't) 0.69 Cum volume (acre-ft) 6302.39 *19582.18 1 25 9.89 
* C & E LOSS (ft) 0.03 Cum SA (acres) 1746.82 * 2090.91 645.05 
**************** *** ******************************************************************** ******** 

warning : Divided flow computed for this cross-section. 
Note: Muhiple c ritical depths were found at this location. The cri-rical depth with the lowest, valid, 

water s urface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
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Pre-Project 
• E.G. El ev (ft) 1004.02 Element Left OB • Channel Right OB * 
* vel Head (ft) 1.18 • Wt. n-val. 0.032 0 . 032 
* w.s. Elev (ft) • 1002.84 * Reach Len. (ft) 495.00 496.45 500.00 
* Cri t w. s. ( ft:) 999 . 19 Flow Area (sq ft) 6259.99 *13856 . 29 

E.G. slope ( ft / ft) •o. 001341 Area (sq ft) 6259. 99 *13882 . 22 
* Q Total (cfs) *166000.00 * Flow (cfs) *36248.43 *1 29751.60 
* Top width (ft) • 2060.75 • Top width (ft) 984.85 * 1075.90 

vel Total (ft/s) 8.25 * Avg. vel. (ft/s) 5.79 9.36 
Max Ch l Dpth ( ft) 21.04 * Hydr. Depth (ft) 6. 36 12. 96 

• Conv. Total (cfs) *4533739.0 * conv. (cfs) *990005.6 *3543734.0 
* Length wtd. (ft) 496.07 * Wetted Per. (ft) 995.97 * 1072.00 

Minch El (ft) 981.80 • s hear (lb/sq ft) 0.53 1.08 
Alpha 1.11 * Stream Power (lb/ft s) * 3.05 10. 13 
Frctn Loss (ft) 0.69 * cum volume (acre-ft:) * 1023.30 *20311.2 2 34.97 

• c & E Loss (ft) 0.03 • cum SA (acres) 150.37 * 2095.07 6 . 81 
**************************************** **************1:*******'1:******************************** 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water s urface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc ri pti on: 206 . 41 

RS: 206.41 

Rl ght channe l Bank Stan on Interpol a ted 
Stat1on El evat1on Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
********************************************* ***** ** ************************ **** 
16072.3 1004. 6 16106.4 1006 . 4 16110 1005 .1 16145 . 4 1008.7 16171 1008.7 
16201.9 1005. 9 16207. 2 1004 16245 . 8 1004. 3 16311. 3 1003 . 5 16339 1003.3 
16410.7 1003 . 1 16479. 2 1003 . 2 16504.4 1003 .2 16587.4 1003 16660 . 5 1002.5 
16723.1 1001. 7 16801.8 1001. 5 16828 . 5 1001. 3 16901. 2 1001.1 16957.6 1001.1 
17046.4 1001 17111 1001.2 17185.4 1001 17248 . 3 1000.1 17325.6 999 . 8 
17339.6 999 . 7 17404. 5 999.4 17486 .4 999.7 17508 . 2 999.5 17572.4 999 . 3 
17623.9 997 . 5 17651.1 1000 . 3 17677. 5 1000.2 17744 . 8 1000 17841. 4 1000 
17924.2 1000 17975. 5 1001. 6 18054.4 997.3 18144.7 995.9 18247.4 997.4 
18279.8 997 . 6 18300.2 993 . 9 18302.9 992. 5 18313 . 4 993.5 18405.6 991.3 
18469 . 8 989 . 6 18495.7 988 . 3 18533.5 989.6 18556 .8 987.7 18575.5 988 . 9 
18582.4 987.8 18584.3 989 . 6 18620.5 992 . 5 18634 . 5 992.5 18697.7 996 . 9 

18786 998. 9 18861.4 999.4 18929.1 999 . 3 18999.1 996.6 19037 995 . 4 
19069 . 4 992.6 19082.5 992.4 19169 .3 990 . 8 19285. 4 995 19369.2 996 . 5 
19395 . 7 996.5 19466.6 996 . 5 19539 .8 996 . 4 19622.9 997.3 19694.4 996 . 7 
19720. 5 996.5 19730.2 994.5 19748.7 992.6 19835.1 990.8 19895.8 991.8 
19904. 5 990.4 19996.1 990. 2 20002. 5 990 . 4 20015.5 997.7 20035 990 
20091.8 991. 6 20171. 9 991.2 20269.1 991. 6 20343 .1 990.4 20356.9 990 

20360 988.9 20373.3 988 20379.2 986 . 7 20421 985.4 20490.4 985 . 8 
20544 . 3 985.8 20576.7 983.8 20636.9 982 . 520685.221001.416 20690.8 1003 . 6 
20719 . 8 1001. 5 20729 1007.4 

Manning's n values num= 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

******************************************************************************** 
16072.3 .025 17185.4 .043 18300.2 .032 19622.9 .032 20690.8 . 032 

sank Sta: Left Right Lengths: Left channel Right coeff cont.r. Expan. 
19622.920685.22 495 494.64 490 . 1 . 3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

16072. 3 17111 1008 F 

CROSS SECTION OUTPUT Profile #PF#1 
**********-;:: ** *** ********************************************* *********~~~~***~**~~~ *~~~~~~*** ~ 

E.G. Elev (ft) 1002.32 * Element Left OB Channel 
* vel Head (ft) 0.91 • Wt. n- val . 0 . 033 0.032 
• w.s. El ev (ft) • 1001.41 * Reach Len . (ft) 495.00 494.64 
* crit w.s. (ft) 997.88 • Flow Area (sq ft ) *11582 . 17 *11788.77 
* E.G. s l ope (ft:/ft) *0. 0014 36 • Area (sq f t ) *11668 .10 *11788. 77 
• Q Tota l (cfs) *166000.00 • Flow (cfs) *63303. 79 *102696. 20 

Top width (ft) * 3862 . 05 * Top wi dth (ft:) * 2799.74 1062.31 
vel Total (ft/s) 7 . 10 • Avg. vel. (ft/s) 5 . 47 8 . 71 
Max chl Dpth (ft) 18.91 * Hydr. Depth (ft) 4.63 11 . 10 

• Conv . Total (cfs) *4380634.0 * Conv. (cfs) *1670546.0 *2 710087.0 
* Le ngth wtd. (ft) 494 . 78 *Wetted Per. (ft) * 2505.07 1070 . 20 

Minch El (ft) 982.50 shear (lb/sq ft) 0.41 0 . 99 

Right OB 

490.00 

• Alpha 1 . 16 • Stream Power (lb/ ft s) 2.27 8 . 60 
• Frctn Loss (ft) 0.72 • Cum volume (ac r e-ft:) * 6181.39 *19440.90 1257 . 25 
* C & E LOSS (ft) 0.03 Cum SA (acres) 1715.64 * 2078.73 643.26 
*******~~***~~~ ~~~~*********** **************************** ******************* ****************** 

warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
**** *****************************************1::******** *********************1::*********** ******** 

E.G. El ev ( ft) 1003. 30 Element Left OB * channel Right OB 
* vel Head (ft) 1.09 Wt. n- val. 0.032 0.032 
• w.s. Elev (ft) * 1002 . 21 * Reach Len . (ft) 495 . 00 494.64 490.00 

Cri t w. s . (ft) 998.36 * Fl ow Area (sq ft ) * 7928.85 *12640.94 
* E. G. slope (ft/ft) *0.001435 * Area (sq ft ) • 7928 . 85 *12640.94 

Q Total (cfs) *166000 . 00 * Flow (cfs) *50717. 68 *115282 . 30 
• Top width (ft) • 2190.50 • Top width (ft) • 1128 .19 1062 . 31 

ve l Total (ft/s) 8.07 * AVg. vel . (ft/ s) 6.40 9 . 12 
• Max chl Dpth (ft) 19.71 • Hydr. Depth (ft:) 7.03 11 . 90 
* conv. Total (cfs) *4381569.0 • conv. (cfs) *1338693.0 *3042876.0 
• Length wtd. (ft) 494.75 • wetted Per . (ft) 1143 .59 • 1071.00 

Minch El ( ft) 982.50 • s hear (lb/ sq ft) 0.62 1.06 
* Alpha 1.08 St ream Power (lb/ ft s) 3.97 9.65 

Frctn Loss (ft) 0.73 c um volume (acre-ft:) 942.69 *20160.08 34.97 
C & E LOSS (ft) 0 . 03 * Cum SA (acres) 138 . 36 * 208 2. 88 6.81 

****1::**************** **************************************** * 1:: ************ **1::**************** 
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• 

• 

Pre-Project 

Not:e: Multiple critical depths were found at this l ocation. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 

RS: 206.32 

Description: 206.32- FEMA Section 0 

Right Channel Bank Station Interpolated 
Station Elevation Data num= 97 

sta El ev Sta El ev sta El ev St a El ev Sta El ev 
* * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * ** * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
16817.7 1002.2 16831. 7 1004.4 16847 . 7 1000.1 16903 997.6 16998.5 999.5 
17015.9 999.8 17073.2 995.7 17113 . 2 998. 3 1719 3. 6 998.2 17277.8 999.4 
17336.8 998.4 17343 . 9 998.8 17416.7 997 . 2 17461 999.1 17530. 2 1000 

17612 1000.6 17634. 8 999. 5 17703 . 3 1001. 3 17735.8 1000.4 17761.4 998.4 
17843.7 998.5 1785 3 .7 998 17875 . 9 994. 2 17903.4 99 3. 9 17962.9 996.3 
18028.7 995.2 18096. 2 993.6 18102 . 6 993.3 18134.8 1001.1 18154.4 1000.2 
18192.6 1000.1 18243.3 992.5 18301.4 992. 6 18329. 8 993 . 4 18404.3 989.6 
18429.4 987.7 18495.6 987.8 18512.7 986 . 5 18544. 6 986 . 5 18577 989. 5 

18647 992.5 18707.1 997.1 18782.1 996.8 18869.6 997.5 18885 997.8 
18895.7 996.8 18922.1 996.8 18939 . 9 995. 3 18961. 5 991. 6 18990.7 990 
19055.1 991.9 19120. 2 992.7 19199 . 6 995.3 19288 998.1 19351.7 998.3 
19433.6 998. 5 19488. 7 998.2 19527.8 996.5 19535 995.3 19546.5 994.9 
19619.6 996.5 19696. 3 996. 5 19801. 3 996.5 19818 996 19830.1 994.5 
19917.7 993.3 19992.8 991.2 20076.4 989.2 20107.3 989 20181.4 989.5 
20194.5 994.9 20217 .3 987.2 20265.3 989. 9 20314 . 9 990.8 20362 . 4 989.9 
20372.9 988 . 8 20409.1 988 . 6 20435 986.4 20447.1 986. 7 20565.6 989 . 2 
20589.2 986.1 20647.7 982.8 20703.3 983.2 20732 . 7 988 . 7 20805.2 991 
20816.2 997 . 6 20847.3 998.3 20854.91000.773 2085 5 . 6 1001 20889 . 3 1002 
20959.7 1001. 8 20988. 9 1002.7 21076.4 1002. 8 21150 . 5 1002 . 8 21226. 3 1002 . 8 
21295 . 2 1002 . 7 21368 1003. 3 

Manning's n values num= 
sta n val sta n val Sta n val sta n val Sta n val 

******************************************************************************** 
16817.7 .043 18404.3 

Bank Sta: Left Right 
19488.7 20854.9 

Ineffective Flow num= 
Sta L Sta R Elev 

16817. 7 17150 1004 
20899 . 3 21368 1004 

.032 19488.7 . 032 20889. 3 

Lengths: Left channel 
515 513 . 83 

Permanent 
F 
F 

Righ t 
520 

CROSS SECTION OUTPUT Profile #PF#1 

. 032 20988.9 

Coeff Contr. 
.1 

. 025 

Expan. 
. 3 

****************************.::****************************************************** ********** 
E.G. El ev (ft) 1001.56 *Element Left OB Channe l 
vel Head (ft) 0 . 80 Wt. n-val. 0 . 035 0.032 

* w. s . El ev (ft) * 1000 . 76 * Reach Len. (ft) 515.00 513.83 
c ri t w. s. (ft) 997. 04 * Flow Area (sq ft) *11528. 58 *13024. 99 
E.G. s l ope (ft/ft) *0.001495 *A rea (sq ft) *12280.60 *13024.99 
Q Total (cfs) *166000.00 *Flow (cfs) *61169 . 30 *104830.70 

* Top width (ft) * 3961.10 *Top width (ft) * 2594.93 1366.17 
ve l Total (ft/s) 6.76 * AVg. vel. (ft/s) 5.31 8 . 05 

*Max ch l Dpth (ft) 17 . 96 * Hydr. Depth (ft) 5.03 9 . 53 
conv. Total (cfs) *4293590.0 * Conv. (cfs) *1582144.0 *2711446.0 

*Length Wtd . (ft) 514 . 23 Wetted Per. (ft) * 2293.48 1372.18 
*Minch El (ft) 982 . 80 shear (lb/sq ft) 0.47 0 . 89 

Right OB 

520.00 

Alpha 1.12 Stream Power (lb/ft s) 2.49 7 . 13 
* Frctn LOSS (ft) 0 . 85 *Cum Volume (acre-ft) * 6045.31 *19300 . 02 1257.25 
* C & E LOSS (ft) 0 . 01 * Cum SA (acres) 1684.99 * 2064.94 643.26 
*********************************************************************************************** 

warning: Divided flow computed for this cross-secti on . 
Note: Multiple critical depths were found at this l ocation. The critical depth with the lowest , valid, 

water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
**********************************************************************************=************ 

E.G. El ev (ft) 1002.55 Element Left DB Chan ne l Right OB 
vel Head (ft) 0 .99 Wt. n-val . 0.032 0.032 
w.s. Elev (ft) • 1001.56 *Reach Len. (ft) 515.00 513.83 520.00 
Cri t w. s. (ft) 997. 90 * Flow Area (sq ft) * 7081. 88 *14109. 49 
E.G. s l ope (ft/ft) *0. 001498 • Area (sq ft) * 7081.88 *14109 . 49 

* Q Tota l (cf.s) *166000.00 * Flow (cfs) *46127.79 *119872.20 
Top width (ft) * 2377.93 * Top width (ft) * 1011.76 * 1366.17 
ve l Total (ft/s) 7.83 * AVg. vel . (ft/s) 6.51 8.50 
Max Chl Dpth (ft) 18.76 * Hydr. Depth (ft) 7.00 10.33 
Conv. Total (cfs) *4288577.0 * conv . (cfs) *1191702 . 0 *3096875.0 
Length Wtd. (ft) 514.13 Wetted Per . (ft) * 1026 . 57 1372.97 
Mi n Ch El (ft) 982.80 Shear (lb/sq ft) 0.65 0.96 
Alpha 1.04 Stream Power ( lb/ft s) 4.20 8.17 
Frctn Loss (ft) 0.83 Cum volume (ac re-ft) 857.40 *20008 . 20 34.97 
C & E LOSS (ft) 0.00 Cum SA (ac res) 126.21 * 2069 . 10 6.81 

**************************************•hlc**********************************************.,:;*****'k** 

Note: Multiple critical depths were found at this locati on . The c riti cal depth with the l owest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 206.22 

RS: 206.22 

Right c hannel Bank Station Interpol a ted 
Station Elevation Data num= 97 
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Pre - Project: 
sta Elev Sta El ev Sta El ev Sta Elev sta El ev 

******************************************************************************** 
16557.5 1004.3 16639.4 1004 16713 . 7 1003.6 16806.6 1001.8 16878.4 
16892. 3 998.9 16946.1 1002.9 16955.9 1004. 8 16975.7 997.5 16981.9 
16987.4 998. 1 17046. 8 996.8 17159.7 997 17260 . 1 998. 5 17320.1 
17343.9 994.5 17380.4 994.5 17400.6 996.8 17408 996.8 17477.4 
17541.1 999 . 5 17596.5 998. 4 17631.6 996.8 17724.8 998.9 17740.4 
17771. 5 991.4 17846.4 992. 8 17904. 5 993.5 17940 995.6 18004. 2 
18016.1 997 . 5 18035.4 995 . 9 18079.4 996. 3 18103 . 6 997.7 18147.1 
18161.3 993.8 18238 . 9 993.7 18321. 5 992.4 18333.6 991.4 18443.6 
18455 . 9 991. 4 18507 . 4 994 . 4 18550.2 989.5 18634.4 989.6 18723.2 
18759.4 986.3 18833 . 1 991.5 18933 . 1 991. 9 18987 . 8 992.5 19058 
19110 . 4 996.4 19138.8 999 . 5 19223 . 6 1000 . 6 19278 . 4 1001.5 19361.2 
19370.9 998. 6 19381. 6 1000.1 19456.3 999 . 5 19512.1 996.4 19583 
19660.7 994.4 19691. 9 994 . 4 19781. 3 994. 4 19826.6 994.4 19870 
19877.4 990.6 19912.2 990 20004.6 991.9 20079 991. 3 20117. 2 
20188.2 986 . 9 20282 986. 7 20306.6 994. 7 20332 . 7 985.9 20338.2 
20423.1 985.1 20525.8 983 20611.1 984.7 20700 . 7 989.7 20755.5 
20766.6 995 . 9 20807.8 996.5 20844.2 994.9 2088 7 . 6 996.6 20898.1 
20968.3 999 20974.6 999.120977 . 35999.8423 20990.9 1003. 5 21017.9 
21148.3 1002. 6 21222. 8 1003.1 21294 . 4 1003. 3 21307.8 1003. 3 21385.2 
21467.9 1003.9 21480 1004 

Manning ' s n values num= 4 
sta n val sta n val Sta n va l Sta n val 

******************** *** * * * ** ** * * * ** ***** * * ** ** * * * **** * ***** ** ** * 
16557.5 .043 19278 4 

Bank Sta : Left Right 
19278.420977.35 

Ineffective Flow num= 
Sta L Sta R Elev 

16557.5 16955 . 9 1004 
21480 21480 1004 

. 043 19583 . 032 20990.9 

Lengths : Left Channel 
500 502.44 

Permanent 
F 
F 

Right 
460 

CROSS SECTION OUTPUT Profile #PF#1 

.025 

Coeff Contr. 
.1 

999 
999.4 
997.5 
998.9 
998. 5 
995.6 
997.6 
991.4 
987.6 
994.5 

1000. 2 
994.5 
992.6 
990.7 
985.9 
992 . 3 
998 . 3 

1001.7 
1003. 5 

Expan. 
.3 

E. G. El ev (ft) 1000.70 El ement Left OB Channel Right OB 
vel Head (ft) 0 . 87 Wt . n-val . 0.043 0.032 
w. s. El ev ( ft) 999 . 83 * Reach Len. ( ft) 500. 00 502.44 460.00 
Crit w.s. (ft) 996 . 54 * Fl ow Area (sq ft) *11715.22 *13207.08 
E.G . slope (ft/ft) *0.001855 * Area (sq ft) *11741.90 *13207.08 
Q Total (cfs) *166000 . 00 * Fl ow (cfs) *53201.89 *112798 . 10 
Top wi dt h (ft) * 3819.75 *Top wi dth (ft) * 224 2. 04 1577.71 
vel Total (ft/s) 6.66 * Avg. ve l . (ft/s) 4.54 8.54 
Max ch l Dpth (ft) 16.83 * Hydr. Depth (ft) 5.34 8.37 
Conv. Total (c f s) *3853835. 0 * conv. (cfs) *1235128.0 *2618707.0 
Lengt h Wtd . (ft) 501.63 Wetted Per. (ft) 2198.36 1582 .28 
Minch El (ft) 983.00 shear (lb/sq ft) 0.62 0.97 
Alp ha 1.27 Stream Power (lb/ft s) 2.80 8.26 
Frctn Loss (ft) 0.99 Cum vol ume (acre-ft) 5903 . 31 *19145.30 1257.25 
C & E LOSS (ft) 0.00 Cum SA (acres) 1656 . 39 * 2047.58 643.26 

*********************************************************************************************** 

warning: Divided f l ow computed for th i s c ross-section. 
Note: Mul tiple critical depths were found at t his location . The critical depth with the l owest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 

E. G. Elev (ft) 1001.72 * El ement Left OB Channe l * Right OB 
ve l Head (ft) 1.03 * wt . n- val. 0 . 043 0.032 
w.s . Elev (ft) * 1000 . 69 * Reach Le n . (ft) 500.00 502.44 460.00 
Crit w.s. (ft) 996.71 *Flow Area (sq ft) 6624 .84 *14611. 29 
E.G . slope (ft/ft) *0 . 001734 *Area (sq ft) 6624.84 *14611.29 
Q Total (cfs) *166000 . 00 * Flow (cfs) *38880. 52 *127119. 50 
Top width (ft) * 2441.77 *Top width (ft) 794.27 * 1647.50 
ve l Total (ft/s) 7.82 * Avg. vel. (ft/s) 5 . 87 8.70 
Max ch l Dpth (ft) 17.69 * Hydr. Dept h (ft) 8 . 34 8.87 
Conv. Total (cfs) *3986076. 0 * conv. (cfs) *933618. 8 *3052457. 0 
Length wtd. (ft) 501.89 Wetted Per . (ft) 804.40 * 1652.99 
Minch El (ft) 983.00 Shear (lb/sq ft) 0.89 0.96 
Al pha 1.08 Stream Power (lb/ft s) * 5 . 23 8.33 
Frctn Loss (ft) 1.04 Cum volume (acre-ft) 776 . 37 *19838.81 34.97 
c & E Loss (ft) 0.02 *cum SA (acres) 115 . 53 * 2051.32 6.81 

*******************************************************************************************~*** 

Divided flow computed for this cross-section. warning: 
warning: The energy l oss was greater than 1.0 ft (0.3 rn). between the current and previous cross 

section . This may indicate the need for additional cross sections. 
Note: Multiple critical dept hs were found at t his location. The critical depth with the lowest, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descripti on: 206 . 13 

RS: 206.13 

R1ght Channel Bank Stat10n Interpolated 
Stat1on El evat1on Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta Elev 
********************************************************~***********~*********** 
16722.1 1002 . 8 16785.1 1002.2 16877.3 1002.1 16908.3 1000 . 9 16979. 6 1000.9 
17014. 5 1000.3 17057.5 998.5 17070.3 997.5 17183.2 997 . 5 17222.6 994. 5 
17342. 3 992.1 17417.8 994.4 17490.8 994.6 17494 994.7 17613. 2 996.3 
17668.4 995.8 17699.1 991. 3 17790 . 1 992.3 17861.7 993.7 17934 .2 993.6 
17996.1 993.2 18017.5 997.2 18080 . 8 996.1 18121.2 996.9 18147.1 992.3 
18166.8 991.3 18235 .4 991.3 18302.6 991.3 18386 991.3 18421.8 989. 5 

18432 988. 4 18469. 5 988.4 18475.1 989.5 18500.2 989.3 18504.2 988.4 
18568.5 987.1 18688.1 988.4 18765.4 989. 5 18782.8 992.5 18860.9 996. 5 

18915 999. 2 18980.4 995.4 19020.4 994.5 19089.1 997.3 19153.9 1000.5 
19162 1001. 6 19203 1003.8 19205 . 7 1003 . 2 19223.2 1003 19263 .9 1000.5 
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valid, 



• 

• 

• 

19294 
19547.3 
19852.5 

19959 
20183 . 5 
20366 . 8 
20557 . 7 

20685 
20848. 3 
20964.8 

999.3 19352 . 5 
995.6 19615 . 3 
988 . 3 19926.3 
986.7 20036.9 
987. 1 20270 . 6 
987.4 20431 . 3 
986.6 20563 . 2 
996.6 20699.6 
996.7 20868.5 

1000.3 20989.1 

999.3 19369.3 
994.4 19675.1 
986.6 19938.1 
986.5 20105.4 
987.9 20276.8 
985.5 20458.7 
987 . 2 20637 

998 20710.6 
996 20903.4 

1000 . 6 

Pre - Project 
998 . 5 19381.9 996.4 19450.5 995.7 
990.6 19753.3 990.5 19774.8 990 . 4 
987.1 19943.1 987.8 19956 986 . 6 
986 . 3 20129.5 986.8 20164. 8 990 .8 
988.6 20297.8 988.6 20 342.4 987.5 
984.6 20505 .9 984.6 205 23. 1 985 . 6 
987 . 5 20656 988.4 20660.4 988 
997 . 6 20766 .4 99 7 . 9 20788.2 997 
995.720914.99998.8712 20934.1 1004.1 

Manning's n va 1 ues num= 
Sl:a n val Sl:a n val Sl:a n val 

* * * * * * * * 1:: * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
16722.1 .043 19203 

Bank Sl:a: Lefl: Righ t: 
1920320914.99 

.033 20934.1 .032 

Lengt:hs: Left: Chan ne 1 
490 483.44 

Right: 
540 

Coeff Cont:r. 
.1 

Expan. 
. 3 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************************** 
• E.G. Elev (ft:) 999.71 El ement: Left: OB Channel • Right OB • 

ve l Head (ft: ) 0.86 Wt . n-va l . 0.043 0.033 
w.s. Elev (ft) 998.84 • Reach Le n. (ft) 490.00 483 .44 540.00 

• cri t: w.s. (ft:) • Flow Area (sq ft) *11343.04 *12898. 46 
• E.G. slope (ft:/ft:) •o . 002097 • Area (sq ft) *11343.04 *12898. 46 
• Q Tot:al (cfs) *166000.00 * Flow (cfs) *57077.14 *10892 2. 90 
• Top width (ft) • 3610.69 • Top Width (ft:) • 2057 .86 1552.8 3 

vel Total (ft/s) 6.85 • Avg . vel . (ft:/s) 5.03 8.44 
• Max c hl opt:h (ft) 14. 24 • Hydr. oept:h (ft:) 5.51 8.31 
• conv. Tot:al (cfs) *3625268 . 0 • Conv. (cfs) *1246506 . 0 *2378763 .0 
• Le ngl:h Wl:d. (ft) 485 . 81 • Wel:l:ed Per . (fl:) 2060.23 • 1556.11 

Minch El (ft:) 984.60 s hea r (lb/sq ft:) 0 . 72 1.08 
Alpha 1.18 Stream Power ( l b/ ft s) 3.63 9.16 

• Frct:n Loss (fl:) 1.19 c um volume (ac re - fl: ) 5770 . 82 *18994. 74 1257.25 
• c & E Loss (fl:) 0.04 • c um SA (acres) 1631 . 71 • 2029 . 52 643.26 
****************************************************************************************<::::*1::**** 

warning : oi vi ded flow comp uted for this cross-section . 
warn i ng: The energy loss was greal:er t:han 1.0 fl: (0 . 3 m) . bet:wee n t:he cu rrent: and previous cross 

section . Thi s may i ndi cat:e 1:he need f o r addi t: i ona 1 cross sect:i ons . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 

E.G. El ev (ft:) 1000.66 • Element: Left: OB Channel • Right: OB • 
• ve l Head ( ft: ) 1.23 • Wt. n- val . 0 . 04 3 0.033 

w.s. El ev ( ft:) 999.43 • Reach Le n . (ft:) 490.00 483.44 540 . 00 
• Crit: w. s. (ft:) • Flow Area (sq ft:) 5507.57 *13816. 21 

E.G. s l ope (ft: / ft:) *0 . 002539 • Area (sq f t:) • 5507. 57 *13816. 21 
Q Tot:a l (cf s) *166000.00 • Flow (cfs) *355 63 . 61 *130436.40 
Top widt:h (ft:) • 2386 . 31 • Top width (ft:) 762.20 • 1624.11 
vel Tota l (ft:/s) 8.59 • AVg. vel . (ft:/s) 6.46 9.44 
Max c hl Dpt:h (ft:) 14 .83 • Hydr. oept:h (ft:) 7.23 8.51 
Conv . Tot:a l (cfs) *3294110 .0 • Conv . (cfs) *705725 .5 *2588384.0 
Lengt:h Wt:d . (ft: ) 484. 60 • Wet:t:ed Per . ( ft:) 771. 32 • 1627. 99 

• Min c h El (ft:) 984 . 60 s hea r ( 1 b/sq ft:) 1.13 1. 35 
Alpha 1.07 St:ream Power ( lb/ ft: s) 7.31 12 . 70 
Frct:n Loss (ft:) 1.44 c um vol ume (ac re - ft: ) 706.74 *19674.86 34.97 

* C & E LOSS (ft:) 0.06 Cum SA (acres) 106 .60 * 2032.45 6 .81 
********************************************************************* ************************** 

warning: 
warning: 

warning: 

oi vi ded flow comput:ed for t:hi s cross-sect:i on . 
The ve l ocil:y head has changed by more t:han 0 . 5 ft: (0.15 m) . Thi s may indicat:e t:he need for 
add itional cross secti ons . 
The e ne rgy 1 oss was great:e r t:han 1. 0 f t: ( 0 . 3 m). bet:ween t:he cu rrent: and previous cross 
section. Thi s may indicate the need f or additiona l c ros s sections . 

CROSS SECTION 

RI VE R: 1 
REACH: 1 

INPUT 

RS: 206.03 

oescri pt:i on : 206.03 
Stati on El evation Data num= 96 

St:a Elev St:a Elev Sl:a El ev St:a Elev St:a Elev 
* * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
16802.9 1002.4 16810. 4 1002 16813. 6 1000.9 16824 1002.4 16844.6 1000 . 6 
16890.3 1000.8 16957.6 998.6 16974.2 996.3 17051 996 . 3 17118.7 996 
17158.8 996.3 17238.1 994.4 17268.4 993.9 17337.7 992.2 17429.7 992.2 
17531 . 5 992.2 17538.3 993.5 17547.2 994.4 17602.5 996.5 17662 996.6 
17711. 8 998.8 17753.6 997.9 17811.8 999.7 17868.4 998.8 17876 996 .8 
17888.6 992.2 17921. 7 991. 3 17955.9 991. 3 18046 . 3 991. 3 18129 992. 2 
18208.5 993.4 18309.7 993.6 18420.9 99 3 . 3 1844 7. 9 989 . 4 18457.8 986 . 4 
18517. 5 985.1 18549.4 986.9 18588 984 18644.4 99 2. 4 18712.4 995.4 
18774 . 2 998.9 18830 995.4 18904.6 994. 2 18908. 3 994 . 2 18995. 9 996.3 
19086.5 1000.5 19177 1002 . 9 19201. 9 1004.4 1922 6 .8 1002 . 9 19249.6 1003.2 
19274 . 5 1000.5 19281.8 998.5 19300.1 995. 7 19315 .7 994 . 3 19390. 1 994.3 
19400. 5 994.3 19413.5 991. 2 19424. 9 989.1 19482.5 986 . 8 19510.1 986.8 
19554.4 985 .8 19658 .8 985.8 19753.3 985.9 19822.1 985 . 9 19854 .2 986 . 9 
19870.5 986. 6 19902.2 987.2 19919.6 986.6 19994.1 98 7 . 8 20078.9 988 . 1 
20133. 4 987.5 20176.6 991. 9 20201.4 992 . 1 202 16.4 99 2 . 9 20292 .1 994 . 2 

2035 4 993 20378.4 992 20392 989.3 20410.4 989.1 20427.7 986 . 6 
20479.5 986.9 20548 985.1 20601. 3 984.5 20610 .2 984.8 20660 . 5 989 . 4 
20711 .9 992. 7 20772.6 995.4 20851.6 995.1 2087 6 . 8 995 20972.6 994.7 
21099 .7 995.7 21122.5 995.9 21132.1 998.6 21160 . 4 1005. 3 21175 . 8 999.9 
21184. 2 999.9 

Manning's n val ues num= 
S"ta n val Sl:a n val Sl:a n val 

************************************************ 
16802.9 . 043 19201.9 . 033 20772.6 .032 

Ban k 5l:a: Left Right Lengths: Left channel Ri ght coeff cont r. Ex pan . 
19201. 9 20772. 6 590 513 . 6 510 .1 . 3 

Page 99 



Ineffenive Flow 
St.a L St.a R 

16802 . 9 16900 

num= 1 
El ev Permanent. 
1003 F 

CROSS SECTION OUTPUT Profile #PF#l 

Pre-Project. 

***************************************************************************************** ****** 
• E.G. El ev ( ft:) 998. 4 7 El ement Left: OB • channe 1 Right OB • 
• ve l Head (ft:) 1.28 • Wt. n-val. 0 . 043 0 . 033 0.032 

w.s. El ev (ft:) 997.19 • Reach Len. (ft:) 590.00 513.60 510.00 
crit w.s . (ft:) 995.40 • Flow Area (sq ft:) • 7301.57 *12448.57 718.57 

• E.G. s l ope (ft:/ft:) *0.002920 • Area (sq ft:) * 7301.57 *12448 .57 718.57 
Q Total (cfs) *166000 . 00 • Flow (cfs) *38067.28 *125045.60 * 2887.13 

• Top width (ft:) • 3627.33 • Top width (ft:) • 1790.61 • 1482.23 354.48 
ve l Total (ft/ s) 8.11 • Avg. ve l . (ft/s) 5 . 21 10.04 4.02 
Max chl Dpth (ft:) 13.19 • Hydr. Depth (ft:) 4.08 8.40 2.03 

• conv. Total (cfs) *3071777.0 • Conv. (cfs) *704422.8 *2313929.0 53425.3 
Length wtd. (ft) 528.46 *wetted Per. (ft) 1793.59 * 1484.21 354.67 

• MinCh El (ft:) 984.50 Shear (lb/sq ft:) 0.74 1.53 0.37 
*Alpha 1.25 • Stream Power (lb/ ft: s) 3.87 15.36 1 .48 

Frctn Loss (ft:) 1.19 • Cum vol ume (ac re-h) 5665.95 *18854.09 1252.79 
C & E LOSS (ft:J 0.12 * Cum SA (acres) 1610.07 * 2012.68 641.06 

*********************************************************************************************** 

warning: Divided flow computed for this cross-seC1:i on. 
warning: The energy l oss was greater than 1.0 ft: (0. 3 m). between the current and previous cross 

section . Thi s may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
************************************************************* ***'**'****'~!:************************ 
• E. G. El ev (ft) 999.15 El ement Left OB • Chann e 1 * Right OB • 
• vel Head (ft:) 1.78 Wt . n-val. 0.043 0 . 033 
• w.s. Elev (ft:) 997.37 * Reach Len . (ft:) 590.00 513.60 510.00 
• crit w.s . (ft) 995.41 * Flow Area (sq ft:) 3391.07 *12720.36 
• E.G . slope (ft/ft:) *0 . 003548 * Area (sq ft) 3391.07 *12720.36 
* Q Total (cfs) *166000 .00 * Fl ow (cfs) *23329.40 *142670.60 
• Top width ( ft) * 2131.13 * Top width (ft ) 647.70 * 1483.4 3 

vel Total (ft:/s) 10.30 • Avg. vel. (ft/ s) 6.88 11. 22 
• Max chl Dpth (ft) 13.37 • Hydr. Depth (ft) 5.24 8.57 

conv . Total (cfs) *2786996.0 * conv. (cfs) *391680.3 *2395315.0 
* Length Wtd. ( ft) 524.67 * Wetted Pe r . (ft) 653.26 * 1487.40 
• Minch El (ft) 984.50 • s hea r (lb/ sq ft) 1.15 1.89 

Alpha 1.08 Stream Power ( lb/ ft: s) * 7.91 21.24 
• Frct n Loss (ft:) 1. 16 • Cum vol ume (acre-h) 656.69 *19527.61 34.97 
* C & E LOSS (ft) 0.28 Cum SA (acres) 98.67 * 2015.21 6 . 81 
****************** ********** ******'*'*'*'*** '** **************************************'*************** 

warning: 
warning: 

Di vided flow computed for this cross-secci on . 
The ve l ocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
addit.ional c ross sect.ions. 

warning : 

warning: 

The conveyance ratio (upst ream conveyance di vided by downstream conveyance) is l ess t.han 
0. 7 or greate r than 1. 4 . This may indicate the need fo r addi tion a 1 cross sections . 
The e nergy loss was greate r than 1 . 0 ft (0.3 m). between the cur rent a nd previous cross 
sect. ion. Thi s may indicate t.he need for additional cross sections. 

Note : Multiple critical depth s were found at t hi s l ocation. The cri tical depth with the l owest, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 205.94 
Station Elevat.ion Dat.a 

Sta Elev Sta 

RS: 205.94 

num= 
Elev 

96 
Sta Elev Sta El ev Sta Elev 

**'*'*********************************'*'*****'************** '* '*************'********** 
16903.8 1000. 5 16909.4 1000 16920.9 1001.6 16972. 5 1001.2 16975.5 1000.3 
16985.1 1001. 6 17007. 6 998. 7 17082 . 9 996. 3 17151. 6 996.3 17234 996 . 3 
17267.9 996.3 17336 .5 996.2 17426 996. 4 17508. 2 996 . 2 17592. 3 996.3 
17688.9 994 . 4 17733.4 994 17754.7 991.9 17830. 3 991.2 17928 993 . 4 
17928. 3 993. 4 18000. 5 993 . 2 18041.8 993.1 18116.7 993.3 18216.4 993 .4 
18279. 7 991.1 18294. 7 987. 3 18302. 5 986.7 18362.5 986.9 18376.8 985 . 1 
18407.6 986.2 18496.1 984.1 18565.5 985.4 18614.9 987.2 18629. 5 988.4 
18642.1 988.5 18669.8 994 .1 18756.5 994. 7 18817.1 995.6 18869 . 8 993 . 4 
18916.1 992.8 18941. 2 994 . 2 19004 . 1 991 19053.5 981.9 19123 .4 981.8 
19199.3 982 19250 981.9 19337.5 981.5 19354 .9 982.2 19448.6 985 
19535. 3 985 19613.6 984 . 8 19703.6 985.4 19775 .9 989.5 19831.1 990 . 2 
19926. 3 989.4 19994.7 989 . 1 20082.6 988.9 20106.6 989.1 20111.2 988.5 
20149. 5 990.4 20183.7 994 . 3 20237 990.7 20262.2 991.4 20291. 7 989.3 

20345 989.3 20445 . 6 986. 5 20507 . 2 982.5 20519.9 982.9 20520.2 982.1 
20569.1 981 20589 . 6 984 20612 989.6 20643 991.1 20662. 1 992.9 
20686 . 6 992. 8 20704 . 4 994.4 20767 996.6 20871.9 997.4 20903.2 996.9 
20938.8 991. 7 20969.6 993.5 21038.9 995.4 21103 995.9 21150.3 993.9 
21195 . 3 994.9 21265 . 8 994.7 21288 . 8 994 21309.9 995.5 21385 . 6 995.9 
21402.4 995.6 21473.1 995.1 21527 . 7 994.8 21551 998. 8 21641. 3 999.1 

21683 1001.6 

Manning ' s n va 1 ues num= 4 
sta n val Sta n val St a n val Sta n val 

************************** ******'********** '* ********* ****** ****** 
16903 . 8 . 043 18817. 1 .033 20767 .032 20938.8 . 037 

Bank Sta : Left Right Lengths : Left channel Right Coeff contr. Expan . 
18817.1 20767 505 506.69 510 .1 . 3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent. 
21215 21683 999 F 

CROSS SECTION OUTPUT Profile #PF#1 
***'*******************'**'********'********'*'************************'***'*************** *********** 
• E.G. Elev (ft) 
• vel Head (ft) 
* w. s. El ev (ft) 
• c rit w. s. (ft) 
* E. G. s l ope (ft/ft ) 

997.17 
0. 89 

996.28 
992. 36 

*0. 00178 2 

Element 
Wt. n-val . 
Reach Len. (ft) 
Flow Area (sq ft ) 
Area (sq ft: ) 

Left OB * 
0.043 

505.00 
6215.99 
6215 . 99 

channel 
0.033 

506 . 69 
*17060 . 13 
*17060 . 13 

100 Page 

Right OB * 
0.036 

510.00 
528.54 
877.89 



• 

• 

• 

Pre- Project 
• Q Total (cfs ) *166000 . 00 • Flow (cfs) *26725.95 *137949 . 00 • 1325.10 
• To\' width ( ft) * 3972. 87 • Top width ( ft:) * 1403. 39 * 1940 . 66 628. 82 

ve Total (ft/s) 6.97 • AVg . vel . (ft/s) • 4.30 • 8.09 2.51 
* Max Chl Dp"th ( ft) 15 . 28 * Hydr. Depth (ft) 4.43 8.79 1. 72 
• conv. Total (cfs) *3932557.0 • Conv. (cfs) *633140 . 5 *3268024 . 0 31391. 7 
• Length wtd. (ft) • 506.47 • wetted Per. (ft) * 1404.90 • 1944.24 307.99 
• Min c h El (ft) 981.00 • s hear (lb/ sq ft) 0 . 49 * 0 . 98 0.19 
• Alpha 1.18 • St ream Power (l b/ ft s) 2 .12 7 . 89 0 . 48 
• Frctn Loss (ft) 0 . 66 • cum volume ( acre-ft) 5574 . 41 *18680 . 13 • 1243.45 
* C & E LOSS (ft) 0.07 * Cum SA (ac r es) * 1588.44 * 1992.50 635.31 
** * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

warning: Divided flow com\'uted for this cross-section. 
Note: Multiple cri1:ica depth s were found a1: this location . The critical depth with the lowest, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 

*E . G. Elev (ft) 997.71 * Elemen1: Left OB * Cha nnel • Right OB * 
• vel Head (ft) 0.86 • Wt. n-val. 0.043 0 . 033 
• w.s. Elev (ft) 996.85 • Reach Len. ( ft) 505.00 506.69 510 .00 
• Crit w. s. (ft) 992.30 • Flow Area (sq ft) 4747 . 93 *18184.85 
• E. G. s l ope (ft/ ft) *0 . 001519 • Area (sq ft ) 4747 . 93 *18184.85 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *24792.00 *141208 . 00 
• To\' width (ft) * 2567.00 • Top width (f"t) 617.10 • 1949.90 

ve Total (ft/s) 7.24 • Avg. vel . (ft/s) 5.22 7.77 
• Max chl Dpth (ft) 15.85 • Hydr . Depth (ft) 7 . 69 9.33 
• conv. Total (cfs) *4259277 .0 • conv. (cfs) *636120.4 *3623156 . 0 
• Length Wtd. (ft) 506.48 • Wetted Per. (ft) • 621.93 • 195 3.74 
• Min c h El (ft) 981.00 • s hear (lb/sq ft) 0 . 72 0.88 
• Alpha 1.06 • Stream Power ( lb/ft: s) • 3.78 6.85 
* Frc"tn Loss ( fl: ) 0.59 • c um volume (ac re - fl:) 601 . 57 *19345.41 34.97 
• c & E Loss (ft) 0.06 • cum SA (ac res) 90.10 • 1994 .97 6 .81 
*********************************************************************************************** 

Note: Multiple critical depths were foun d at this l ocation. The c r itical depth with the lowest , val i d, 
wate r surface was used . 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Desc r iption: 205. 84 

RS: 205 . 84 

Stati on Elevation Data num= 96 
Sta El ev St:a El ev Sta El ev Sta El ev S"ta El ev 

*1:*******1:**************,:,******************************************************* 
17154 . 7 
17395.4 
17572 . 5 

17775 
18029.4 
18242.1 
18487.6 
18611.3 
18868.5 
19244 .2 
19606 . 4 
19965.5 
20199 . 7 
20481.4 
20691. 5 
20909. 1 
21126.7 
21367.3 
21563.2 

21696 

999 . 5 17167.6 
998 . 8 17445.8 
997 . 3 17612.4 
993 . 6 17842.8 
989. 1 18042.3 
986 . 4 18267.7 
987.3 18519.2 
981.7 18624. 5 
982 . 8 18970.3 
986.1 19262.6 
989 . 5 19664. 7 
989.4 20028.7 
984.8 20287.6 
989.8 20508 
994.7 20737.2 
992.8 20953.5 
992.2 21139.8 
994 . 1 21398.1 
993.7 21607.4 
999 . 5 

998.3 17173.7 
998.6 17482.3 
996 . 5 17644. 3 
992. 3 17862. 2 
990 . 1 18085.3 
987 . 9 18304. 8 
980 . 3 18575.4 
979 . 5 18698 .1 
982 . 9 19086.6 
985.8 193 39.3 
990 . 4 19734.4 
988 . 2 20132 . 7 
984.2 20364 . 3 
994.7 20535 . 7 
994 . 6 20809.8 
994 . 7 21021. 3 
993 . 2 21222.1 
992 . 4 21450.5 
993 . 3 21622.3 

999 17242.7 
997 . 2 17534. 1 
993.7 17719.4 
987 . 5 17958.9 
986 . 5 18121.7 
988 . 6 18343.6 
985.3 18594.1 
979.6 18782.8 
984 . 3 19137.9 
985.7 19420.2 

992 19762.4 
984.3 20147.5 
982. 3 20417. 7 

996 20575.3 
995.7 20816.4 
995.7 21074. 7 
993.7 21281.4 
994 . 8 21460 
993 . 7 21634.1 

999.3 17319.2 
997.5 17544.3 
994.2 17735.7 
987 . 6 17969.5 
984.6 18194.4 
988.3 18423.5 
984 . 3 18599.2 
980.6 18852.2 

986 19161.5 
986.1 19521.7 
991.1 19876.6 
983. 5 20176 
981. 2 20446.2 
996 . 4 20613.9 

996 20875 
995.5 21087.2 
994.3 21334.2 
991.6 21508.8 
995. 7 21671.2 

999.3 
997.1 
993.6 
989.4 

985 
987.9 

983 
980.4 
987 . 5 
987.3 
990 . 8 

983 
981.5 
995.2 
995.1 
993.8 

993 
993 . 1 
996.7 

Manni ng's n values num= 
~ n~ ~ n~ ~ n~ ~ n ~ ~ n~ 

*************************************************************** ***************** 
17154 .7 .043 18487.6 . 043 18575 . 4 .032 20535 .7 .032 20875 .037 

Bank Sta: Left Right Leng"ths: Left Channel Righ1: coeff Contr. Expan . 
18487 . 6 20535. 7 495 496 480 .1 . 3 

Ineffective Fl ow num= 1 
S"ta L Sta R Elev Permanent 
21450 21696 999 F 

CROSS SECTION OUTPUT Profile # PF#1 
</i;-tt<li:1:***********************-tt-it***********-it*-it****""***************""*********""********************* 

E. G. Elev (ft) 996 . 43 * El ement Le ft OB * Channel • Righ"t OB * 
• vel Head (ft) 0 . 64 • Wt. n- val . 0 . 043 0 . 033 0 . 036 
• w.s. Elev (ft:) 995. 78 • Reach Le n. (ft) 495.00 496.00 480.00 
• Cri1: w. s. (f"t) 991.10 • Flow Area (sq h ) • 5827.68 *20747.91 • 1226.92 
• E. G. slope (ft/f"t ) *0.001006 • Area (sq ft) 5827.68 *20747.91 • 1697.20 

Q To"tal (cfs) *166000 . 00 • Flow (cfs) *22 730.35 *141072 . 70 * 2196.97 
• To\' wid1:h (ft:) * 3933.88 • Top wi d"th (ft ) 867.04 • 2043.50 • 1023.33 

ve To"tal ( ft: /s) 5.97 * Avg. vel . (f"t / s) 3.90 6.80 1.79 
• Max chl Dpth ( ft ) 16. 28 • Hydr. Dep1:h (ft ) 6.72 10.15 1.47 

conv. Total (cfs) *5233237.0 * Conv. (cfs) *716586 . 3 *4447390 . 0 69260.5 
• Leng~h wtd . (f"t) * 495.56 • wetted Per. (ft) 868.21 * 2046.96 836.58 
• Minch El (ft) 979 . 50 s hear ( lb/sq ft) 0.42 0 . 64 0.09 
• Alpha 1.16 • S"tream Powe r ( l b/ ft s) • 1.64 4.33 0.16 
• Frctn Loss (ft ) 0.65 • cum volume (ac re-h) • 5504 . 60 *18460 . 23 1228.37 
* C & E LOSS (ft) 0 . 00 * Cum SA (acres) * 1575 .28 * 1969 .33 625.63 
**************-it**************-it********************** ************ * ****************************** 

warning: Divided flow com\'u1:ed for thi s cross-section . 
No"te: Mul1:ipl e critica dep1:hs were found at "thi s l ocation. The critical dep1:h wi1:h "the lowes t, valid, 

wat er surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * ** * * * * * * * * * * * * * * * * * ** ** * * 
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E.G. Elev (ft) 997.06 Element Left 06 * Channel Right OB 

• vel Head (ft) 0.67 • wt. n-va l . 0.043 0.033 
• w.s. Elev (ft) 996.39 Reach Len. (ft) 495.00 496.00 480 . 00 

Crit w.s . (ft) 991.10 Flow Area (sq ft) * 3668 . 58 *21988.48 
E.G. slope (ft/ft) *0. 000928 Area (sq ft) 3668.58 *21988. 48 
Q Total (cfs) *166000.00 * Flow (cfs) *16967 .54 *149032.50 
Top width (ft) * 2435.70 * Top width (ft) 387.60 * 2048 . 10 
vel Total (ft/s) 6.47 * AVg. vel . (ft/s) 4.63 6. 78 
Max chl Dpth (ft) 16.89 * Hydr. Depth (ft) 9.46 10.74 
conv. Total (cfs) *5449105.0 * Conv. (cfs) *556975 . 2 *4892130. 0 
Length Wtd. (ft) 495 . 95 • wetted Per. (ft) 398.36 * 2051.95 

* Minch El (ft) 979 . 50 s hea r (lb/sq ft) 0.53 0.62 
Alpha 1 . 04 Stream Power (lb/ft s) 2.47 4.21 
Frctn Loss (ft) 0 . 58 Cum volume (acre-ft) 552 . 78 *19111.76 34.97 
C & E LOSS (ft) 0 . 01 Cum SA (acres) 84.28 * 1971.72 6.81 

************.,):******************.::***..::*********************************************************** 

Not:e: Multiple c ritical depth s were found at this l ocation. The critical depth with the lowes t, va lid , 
water s urface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 205.75 
St ation Elevation Data 

Sta Elev Sta 

RS: 205 . 75 

num= 
Elev 

96 
Sta Elev Sta Elev Sta Elev 

******************************************************************************** 
17305. 3 998.9 17323 .7 996.7 17395.5 996 . 8 17486.9 996 .4 17509.8 996.4 
17581.1 996.2 17666.5 995.9 17680.3 996 17753.1 996.5 17853.4 996.5 
17864 .9 996.5 17966.3 996 18048 994. 8 18136. 2 989.8 18199.9 985.9 
18204.5 985.7 18238.3 975.2 18303 975 . 1 18340.9 977.7 18362.6 983.3 
18414.2 984 .2 18425.5 978.9 18465 . 2 978.9 18482 983.4 18487 . 5 980.6 
18502.7 981.5 18551.9 977.5 18634 . 1 978. 7 18705. 8 979 . 9 18783 . 7 983.6 
18852.2 983.7 18938.1 983.3 19031.5 983.4 19132 .6 984 . 5 19156 984.8 
192 31.1 986.4 19292.3 989.2 19362 . 3 991. 3 19410 . 6 989.7 19510 . 1 990.4 

19547 990.4 19564.3 991.1 19608 . 3 991.1 19685 . 9 990.7 19759 . 4 989.7 
19806 .7 989.9 19819 .8 990 . 5 19830.2 990 . 2 19906 .7 988 .4 19984.6 988.8 
20051.4 988 . 1 20065.4 987 . 5 20101. 2 975 . 7 20131.5 973.9 20148 . 4 974.7 
20183.3 981 20265.9 982 . 2 20296.1 983 . 6 20320. 1 985.5 20338 . 8 985.9 
20373. 3 988 . 6 20450.3 990 20500.5 990 . 7 20583. 6 992.4 20674. 8 995. 6 
20691.1 996 . 1 20754.7 995 . 2 20833.9 994 . 8 20900.7 994.8 20927.8 993.3 
20929.3 994.1 2094 3. 9 991.9 20951.5 991.7 20989 994 21037.1 991.6 
21060. 1 993 . 2 21120.9 992 . 7 21131.3 991. 3 21198.6 991.5 21306.4 993.9 

21377 994.4 21386.2 994 . 7 21449.8 995 21502.3 995 . 3 21567.5 995.7 
21648.1 996.3 21682 996.5 21789 996.8 21807.7 996 . 8 21902.8 997.4 

21921 997.6 22 001 997.7 22076 .6 997.7 22142.9 997 . 7 22143.7 999 
22145 998.9 

Manning 's n values num= 4 
Sta n va l Sta n val Sta n val Sta n val 

**************************************************************** 
17305. 3 .043 18048 . 043 20583.6 .043 21131. 3 .025 

Bank Sta: Left Right Lengths : Left Channel Righ t coeff Contr. Expan. 
18048 20450.3 825 642 490 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
21400 22145 999 F 

CROS S SECTION OUTPUT Profile #PF#1 
*********************************************************************************************** 

E.G. Elev (ft) 995.78 • Element Left 06 Channel Right OB 
*vel He ad (ft) 0.68 Wt. n-val. 0.043 0.043 0.035 

w.s. Elev (ft) 995.10 *Reach Len. (ft) 825.00 642.00 490 . 00 
crit w. s . (ft) 989.59 * Flow Area (sq ft) 2.98 *23920.56 1754 . 13 
E.G. s lope (ft/ft) *0. 001766 * Area (sq ft ) 2 . 98 *23920. 56 1765 . 56 
Q Total (cfs) *166000 . 00 *Flow (cf s) 1.21 *160405.70 * 5593.08 

~~~ ~~~~~ ~ms) • 332~:~~ : ~~~-w~~ih ~ms) 2g: !i • 240~ : ~~ 9oug 
Max Chl Dpth ( ft) 21.20 * Hydr. Depth (ft) 0 . 15 9 . 96 2. 10 
Conv. Total (cfs) *3950065.0 * Conv. (c fs ) 28.8 *3816946.0 *133090 . 7 
Length wtd. ( ft) 634.92 • wetted Per . ( ft ) 20 . 15 • 2410.71 835 . 61 
Minch El ( ft) 973.90 shear ( lb/sq ft ) 0.02 1.09 0 . 23 
Alpha . 1.05 St ream Power ( lb/ft s) 0.01 7.34 0 . 74 
Frctn Loss ( ft ) 0.66 • cum volume (ac re-ft) 5471.47 *18205.92 1209 . 29 

• c & E Loss ( ft) 0.05 cum SA (acres) * 1570.24 * 1944 .02 615 . 03 
*********************************************************************************************** 

wa rnin g: 
wa rnin g: 

Divided flow comput:ed for thi s cross-section. 
The conveyance r a tio (upstream conveyance divided by downstream conveyance) is less than 
0. 7 or greater than 1.4. This may indicate the need for additional cross sections. 
Multiple critical depth s were found at this location. The critical depth with the l owest , valid, 
water surface was used. 

Note: 

CROSS SECTION OUTPUT Profile #PF#2 
***************************•'\"***************************************************''\"*************** 

E.G . Elev (ft) 
ve 1 Head ( ft) 

* w.s . Elev (ft) 
crit w.s . ( ft) 
E.G. s lope (ft/ft) 
Q Tota 1 (c f s) 
Top width ( ft) 
vel Total ( ft /s) 
Max Ch 1 Dpth ( ft ) 
conv. Tota 1 (c fs ) 
Lengt:h Wtd. ( ft) 
Min ch El ( ft ) 
Alpha 
Frctn LOSS (ft) 
C & E LOSS (ft) 

** ** ** ****** ******** *** * 

996 . 48 • El ement 
0 . 65 Wt . n-val. 

995 . 83 * Reach Len. (ft) 
989 . 59 * Fl ow Area (sq ft) 

*0 . 001497 * Area (sq ft) 
*166000 .00 * Flow (cfs) 
* 2402 . 30 * Top width ( ft ) 

6.46 * Avg. vel. (ft/s) 
21.93 * Hydr. Dept:h (ft ) 

*42 90733. 0 * Conv. (cfs) 
642 . 00 Wetted Per. ( ft ) 
973.90 Shear ( lb/sq ft ) 

1.00 St ream Power ( lb/ft s) 
0.62 cum volume (acre-ft) 
0.02 cum SA (acres) 

******** * * * * ******** * * **** ******* ** 

Left 06 Channe 1 * Right 06 
0.043 

825.00 642 . 00 490.00 
*25689.44 
*25689. 44 

*166000.00 
* 2402.30 

6.46 
10. 69 

*4290733. 0 
* 2417. 57 

0.99 
6. 42 

531.94 *18840 . 32 34 .97 
82.07 * 1946.38 6 . 81 

***************************** **** 
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warning: 

Note: 

The conveyance ra tio (upstream conveyance divided by down s tream conveyance) is less tha n 
0. 7 or greater than 1. 4. Thi s may indicate the need for additional cross seen ons. 
Multiple critical depths were f ound a't this locat.ion. The critical depLh wi th the lowest:, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 205 . 62 

RS: 205.62 

Station Eleva tion Data num= 96 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

~ ~ * * * * * ** * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * 
16987.1 
17337. 5 
17462 . 6 
17548.6 
17854 . 3 
18182 .6 
18364 . 3 
18758 . 9 
19088.8 
19315.9 
19623.7 
19928.6 
20204.9 
20409 . 9 
20605 .7 

20847 
21286.6 
21668 . 5 
22043.7 
22288 . 5 

Manning's 
s ta 

16987 . 1 
20847 

998.1 17010.8 
997.1 17349.7 
995.4 17470 . 7 
996.6 17570.5 
993.6 17935.8 
989.5 18216 
986.4 18412.4 
978.6 18831.8 
983.1 19188. 8 
987. 5 19391. 2 
987.9 19690.2 
988.8 19968.4 
979.7 20242.3 
988. 4 20450.1 
986.7 20698.9 
991.9 20932.4 
992. 7 21318.6 

995 21758.9 
997.1 22107. 3 
999.4 

n values 
n val Sta 

. 025 17481.8 

.025 

Bank Sta : Left Right 
18216 20450 . 1 

Ineffect i ve Flow num= 
Sta L Sta R Elev 

16987.1 17548.6 999.4 
21480 22288.5 999.4 

998 17131 997. 7 17220.3 
993 .8 17415 . 9 993.4 17452.1 
993 . 9 17481.8 995. 3 17536.8 
992.9 17606 . 9 994 .3 17705.6 
992.6 18000 . 5 991.8 18066.9 
991. 5 18272 .9 988 . 7 18345.5 
980 . 4 18471.7 977. 8 18582. 6 

982 18915 981. 6 18928.4 
983. 9 19260. 2 983 . 8 19272 .1 
986. 5 19461. 1 986.8 19526.5 
986. 9 19701. 7 986.9 19732.4 
987.6 20009.8 976 20075.5 
978.4 20253.8 980.5 20285.7 
989.3 20468 . 3 987 20504.3 
989.9 20 708. 2 990 . 1 20715.6 

991 21003 . 2 991.1 21102. 3 
992 . 9 21388 993 . 6 21473.6 
995.6 21817 996.1 21920.7 
997.1 22215. 9 997 . 1 22261 

num= 6 
n val Sta n val sta 

. 043 18216 .043 18471.7 

Lengths : Left Channel Right 
510 

Permanent 
F 
F 

560 523 

997.9 17312.3 
994.5 17456 
995.9 17541.4 
994. 3 17778.6 
989 . 1 18154.7 

987 18362.3 
976.6 18682.4 
981.8 18994.8 
983.6 19307.3 
987.3 19591.7 
983.9 19808.3 
976 . 6 20117.2 

981 20339.5 
986 . 9 20542.3 

995 20780.9 
991.6 21194.4 
994. 3 21596. 5 
996.9 21963. 3 
998.1 22277.9 

n val Sta 

. 032 20715.6 

coeff contr. 
.1 

997.2 
993.6 

995 
994 

990.1 
985.3 
977.6 
981.7 
987.6 
987.7 
985.5 

979 
984.7 

986 
994.9 

992 
994.7 
997.1 
997.6 

n val 

.032 

Expan. 
. 3 

CROSS SECTION OUTPUT Profi l e #PF#1 
********************* ****** *********************** ***************** *********** ****** *********** 
• E.G. El ev (h) 995.07 • Element Left OB • Channel • Right OB • 
• vel Head (h) 0. 52 • WL n-val. 0.043 0.033 0.030 

w. s. Elev (h) 994 . 55 • Reach Len. (h) 560.00 523.00 510.00 
Crit w. s. (h) 988.70 • Flow Area (sq h) • 1396.51 *25301.81 • 3417.37 

• E.G. slope (h/ h) *0 . 000680 • Area (sq h) • 1488.28 *25301.81 3425.27 
Q Total (cfs) *166000 . 00 • Flow (cfs) 2083.18 *151545.10 *12371 . 75 

• Top width (h) • 4036 . 31 • Top width (h) 776.42 • 2234.10 • 1025.79 
ve l Total (h/ s) 5 . 51 • Avg. vel. (h/ s) 1.49 5.99 3.62 

• Max chl Dpth (h) 18 . 55 • Hydr . Depth (ft) 2.13 11.33 3.57 
• Conv . Total (cfs) *6366636 . 0 • Conv. (cfs) 79896.5 *5812243.0 *474496.4 
• Length Wtd . (ft) 523 . 01 • Wetted Per. (ft) 655.56 • 2237.69 957.78 
• MinCh El (ft) 976 . 00 • Shear (lb/ sq ft) 0 . 09 0.48 0.15 
• Alpha 1.11 • Stream Power ( l b/ ft s) • 0.13 2.87 0.55 
• Frctn Loss (ft) 0.30 • Cum vol ume (acre - h) 5457.35 *17843.20 1180.10 
* C & E LOSS (ft) 0.02 * Cum SA (acres) 1562.69 * 1909.85 604 . 19 
* * * * * * * ** ** ** * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

valid , 

warn i ng: oi vi ded flow computed for this cross - section. 
Note : Multipl e critical depths were found at this l ocation. The critical depth with the l owest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 

• E.G. Elev (ft) 995 . 85 Element Left OB • Channel • Right OB • 
vel Head (h) 0. 59 • Wt. n-val . 0.033 

• w. s. El ev (ft) 995 . 25 • Reach Len . (h) 560 . 00 523.00 510 . 00 
• Crit w.s. (ft) 988.65 • Flow Area (sq ft) *26878.39 
• E.G. slope (ft/ ft) • 0.000671 • Area (sq ft) *26878.39 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 
• Top widt h (h) • 2234 . 10 • Top width (ft) • 2234.10 

vel Total (ft/ s) 6.18 • Avg. vel. (ft/ s) 6.18 
• Max ch l Dpth (ft) 19.25 • Hydr. Depth (ft) 12.03 
• Conv. Total (cfs) *6407340 . 0 • Conv. (cfs) *6407340.0 

Length Wtd. (ft) 523.00 • Wetted Per. (ft) • 2247.40 
• Min Ch El (ft) 976.00 • Shear (l b/ sq ft) 0 . 50 
• Alpha 1.00 • Stream Power (lb/ h s) • 3. 10 
• Frctn Loss (h) 0.31 cum vol ume (acre - h) 531 . 94 *18452 . 94 34 . 97 

C & E LOSS (ft) 0.00 Cum SA (acres) 82.07 • 1912 . 21 6.81 
*************************** ** ***************************** *** ******* ******** *********** ******** 

Note: Multiple critical depths were found at this location. The critical depth with t he lowest, valid, 
water surface was used . 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 205.52 

RS: 205.52 

Station Elevation Data num= 
Sta El ev Sta El e v 

96 
Sta Elev Sta Elev Sta Elev 
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******** *** *********** ******************** **** ********************************** 
17458.9 
17605.2 
17665. 3 
17731.8 
18115. 3 
18458.3 

18778 
19149.6 
19513.6 
19791. 5 
20126.6 
20375.9 
20567.5 
20656.5 
20769.2 
21007 . 2 
21236 . 4 
21722 . 2 
22175 . 4 

22400 

998.2 17496. 2 
993.8 17611 . 5 

993 17698.1 
991.3 17820 . 7 
988 . 8 18176.3 
990.2 18560.9 
976.8 18843.9 
982.2 19216.6 
979 . 7 19597.1 
982 . 7 19851.9 
978.1 20161.7 
986. 4 20411. 3 
986.1 20573.3 
990.1 20672.2 
978. 7 20789. 2 
990.9 21024.7 

992 21330.9 
993 . 8 21801 
995.9 22 246 . 4 
997. 5 

998.1 17528.6 
994.9 17615.9 
994. 2 17701. 5 
991 . 9 17894 
990.1 18241. 5 
990. 7 18591.6 
975.9 18919.8 
981.8 19294.8 
981. 3 19627 . 4 
983.6 19974.7 
976.5 20215 . 1 
986.8 20436 . 2 

986 20590 . 7 
990.7 20688 . 3 
977.6 20827 . 6 
991. 2 21032 .1 
992. 2 21420.6 
994.3 21909.2 
996.2 22303 . 2 

993.9 17537 
993.3 17622 . 8 
993.5 17707 . 3 
991.4 17966 . 9 

990 18289.2 
991.1 18628.8 
976 . 6 19003.3 
981. 6 19381. 8 
982.2 19649.8 
981. 4 20083. 4 
976.5 20237.4 
983 . 2 20454.8 
989.7 20611.5 
988.5 20695.2 
986.2 20844.7 
992.9 21046.7 
992.8 21530.8 
994.5 22026.9 
996.7 22383 

994 17538.2 
995 17635 . 1 

995.3 17718 . 9 
990. 6 18049. 9 
989.7 18376.9 
988. 9 18702. 3 
977.9 19078 
980.6 19438.9 
981.4 19768. 3 
978.3 20118 
983.2 20307.8 
985 . 7 20472.6 
992 . 8 20623.9 
989.1 20701. 5 
988.1 20936 . 4 
990 . 6 21139 . 1 
993 . 2 21637 . 9 
995.2 22127 . 5 
996 . 1 22389 . 5 

993.3 
992 . 9 

995 
988.1 
989.8 
978 . 1 

982 
979 . 8 
982.9 
977.6 
986.1 
986.8 
992.6 
986.9 
989.8 
991.6 
993 . 3 
995 . 8 
996 . 1 

Manning's n values num= 
Sta n val Sta n val Sea n val Sta n val Sta n val 

******** ** ************ ************************** ******************************** 
17458.9 .043 18591.6 

Bank Sta: Left Right 
18591. 6 20611. 5 

Ineffective Flow num= 
Sta L Sta R El ev 

17458.9 17650 998.2 
21400 22400 998. 2 

. 043 18628.8 .032 20611.5 

Lengths: Left Channel 

Permanent 
F 
F 

430 470 
Right 

400 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

. 032 21032.1 

Coeff Contr. 
.1 

.025 

Ex pan. 
. 3 

************* *********************************************************** *******<1::********** ***** 
E.G. Elev (ft) 994.75 * Element Left OB Channel Right OB • 
ve l Head (ft) 0.46 Wt. n-val. 0.043 0 . 032 0.031 
w.s. El ev (ft) 994.29 * Reach Len. (ft) 430.00 470 . 00 400 . 00 

• crit w.s . (ft) 987.07 * Fl ow Area (sq ft) 355 7 .10 *2 5803 . 02 3782 . 11 
• E.G. slope (ft/ ft) *0.000496 * Area (sq ft) 3641.27 *2 5803 . 02 4150 . 32 

Q Total (cfs) *166000.00 * Flow (cfs) * 6878.15 *146272. 50 *12849 . 30 
Tvoep WT

0
idtath

1 
((fftt)/s) * 4244.89 * Top width (ft) * 1036.57 * 2019 . 90 1188.42 

1 5.01 * Avg. vel. (ft/ s) 1.93 5 . 67 3 . 40 
Max Chl Dpth (ft) 18.39 * Hydr. Depth ( ft) 3.85 12 . 77 4 . 80 
conv. Total (cfs) *7454148.0 * conv. (cfs) *308860.0 *6568297.0 *576991.5 

• Length wtd. (ft) 462.67 * wetted Per . (ft) 924.99 * 2023 . 22 791.15 
Minch El (ft) 975.90 shear (lb/sq ft) 0 . 12 0. 39 0.15 
Alpha 1.17 Stream Power ( l b/ ft s) 0.23 2. 24 0.50 
Frctn Loss (ft) 0.24 Cum volume (acre-ft) 54 24.37 *17536.40 1135 . 75 
C & E LOS S (ft) 0.01 Cum SA (acres) * 1551.04 * 1884.32 591. 23 

****************************** ********** ********** *********** ********************************** 
warning: Divided flow computed for thi s cross -section . 
Note: Multiple critical depths were found at this location. The critica l de pth with the lowe s t, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF# 2 
************ **************** ***** ****************************************** ******************** 

E.G . Elev (ft) 995.53 Elemen1: Left OB Channel Right OB 
vel Head (ft) 0.58 Wt. n-val . 0.032 
w.s . Elev (ft) 994.95 * Reach Len . (ft) 430.00 470 . 00 400.00 
crit w.s. (ft) 987.28 * Flow Area (sq ft) *27121.18 
E.G . s lope (ft/ ft) *0.000543 o Area (sq ft) *27121.18 
Q Total (cfs ) *166000.00 * Flow (cfs) *166000 . 00 
Top width (ft) * 2019 . 90 * Top width (ft) * 2019.90 
vel Total ( ft /s ) 6 . 12 * Avg. vel. (ft/s ) 6.12 
Max chl Dpth (ft) 19.05 * Hydr. Depth (ft) 13.43 
Conv. Tota l (cfs ) *7126233 . 0 * conv. (cfs ) *7126233.0 
Length Wtd. (ft) 470.00 * wetted Per . (ft) * 2029.21 
Min ch El (ft) 975.90 shear (lb/sq ft) 0.45 

• Alpha 1.00 Stream Power (lb/ ft s) 2.77 
Frctn Loss (ft) 0. 28 Cum volume (acre - ft) 531 . 94 ° 18128. 76 34.97 
c & E Loss (ft) 0.01 cum SA (acres) 82.07 * 1886.68 6.81 

******** ************* **************** **** *************************** *************************** 

Note: Multiple criti cal depths were found at this location. The criti cal depth with the lowest, valid , 
water surface was us ed . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 205. 43 

RS: 205.43 

Station Elevation Data num= 96 
sta El ev sta El ev Sta El ev Sta El ev Sta El ev 

***************** ********** ***** ************** ****** **************************** 
17577.6 
17756.2 

17842 
18015. 5 
18417.8 
18675.6 

18981 
19159.1 
19408.2 
19572.1 
19922.1 
20115.4 
20444 . 6 
20739 . 7 
20857 . 3 
21078.8 

999 17651.4 
993 17761.9 

993.6 17850.1 
989.2 18089 
988.9 18513.1 
981. 9 18718.1 
993 . 6 18995.7 
977 . 1 192 35.8 
976.1 19472.5 
976.7 19685.1 
984.5 19948.6 
976.5 20173.1 
985.5 20542 . 7 
988.8 20745 . 5 
988. 8 20888. 7 
987.2 21088.9 

999 17676.6 
994 . 1 17779.1 
995.1 17856.3 
988.6 18171 . 5 
989.6 18555.5 
992 .1 18755 
991. 7 19013 . 2 

977 19329 . 8 
977. 8 19481.8 
976 . 7 19752 
982 . 8 19969.8 

982 20198.5 
985 . 9 20552.8 
988 . 9 20770.4 
988 . 5 20910.3 
990. 3 21171.4 

993.3 17745.1 
992.9 17827.8 
994.6 17874 . 1 
988.1 18272 
988.8 18590.9 
996 . 2 18831.5 
983.5 19029.3 
976. 7 19401. 3 
976.1 19482.8 
976.5 19776.2 

979 19994.4 
982.2 20281.7 

986 20628 . 8 
996 . 3 20821. 2 

984 20959 . 4 
991. 7 21190.4 

993.5 17753.8 
993.4 17837 
989 . 8 17945.8 

989 18345.2 
983.9 18653.7 

994 18917. 5 
979.6 19078 
976.1 19408.1 
979.9 19504.5 
976 . 6 19871.8 
976 . 5 20009 . 7 
985 . 3 20371 . 1 
985 . 9 20672 .4 
987.3 20830.8 
986 . 1 21024 
992.1 21193.4 
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994 . 9 
994.7 
990.5 
989 . 6 
980 . 2 
994 . 6 
977 . 3 
977 . 1 
976.3 
985.4 
976.5 
985.5 
986 . 4 
986.4 
983. 6 
991.5 



• 

• 

• 

21282.9 
21695.1 
21997.3 

22285 

992 21368 
993 . 6 21768.9 
994 . 6 22016.9 
998 . 6 

992.7 21454.5 
993 . 9 21849.3 
994.6 22089.4 

num= 

993.1 21528.9 
994.3 21923 . 6 
994.6 22155 

Sta n val Sta n val 
Manning's n values 

Sta n val sta 

17577.6 . 043 18917 . 5 

Bank Sta: Left Right 
18917 . 5 20770. 4 

Ineffective Flow num= 
Sta L Sta R Elev 

17577.6 17800 999 
21400 22285 999 

. 043 18981 . 032 20770.4 

Lengths : Left Channe 1 
175 171 . 89 

Permanent 
F 
F 

Right 
125 

Pre-Project 
993 . 3 21613 . 1 993.6 
994.4 21927.2 994 . 4 
995.4 22231.3 997.7 

n val Sta 

. 032 21088.9 

coeff contr. 
.1 

n val 

.025 

Expa n . 
. 3 

CROSS SECTION OUTPUT Profile #PF#1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

E.G. Elev (ft) 994. SO * Element Left OB • Channel Right OB • 
• vel Head ( ft) 0.51 • Wt. n-val. 0 . 043 0.032 0.031 
• w.s. Elev (ft) 994.00 • Reach Len . ( ft) 175 .00 171.89 125.00 
• crit w.s. (ft) 986.93 • Flow Area (sq ft) 4969.00 *23600.69 • 2927.41 
• E.G. s lope (ft/ ft) *0.000544 • Area (sq ft) 5044.07 *23600 . 69 • 3139.66 
* Q Total (cfs) *166000.00 • Flow (cfs) *12628.18 *142595 . 00 *10776 . 84 
• Top width (ft) • 3841. 68 * Top width (ft) * 1030. 2 3 * 1806 . 76 * 1004. 68 * 

vel Total (ft/s) 5.27 • Avg. vel. (ft/s) 2.54 6 . 04 3.68 
• Max chl Dpth (ft) 17.90 • Hydr . Depth (ft) 5.45 13 . 06 4.75 
* conv. Total (cfs) *7116273.0 * conv . (cfs) *541359.1 *6112920.0 *461993 . 6 
* Length Wtd. (ft) 169.60 * Wetted Per . (ft) 915.10 * 1815 . 66 618.55 * 
* Minch El (ft) 976.10 • shea r (lb/ sq ft) 0.18 0.44 0.16 
* Alpha 1.18 *St ream Power ( lb/ft s) * 0.47 2.67 0.59 
* Frctn Loss (ft) 0.07 * cum volume (ac re-ft) 5381.51 *17269.88 1102.28 
* C & E LOSS (ft) 0.03 * Cum SA (acres) 1540 .84 * 1863 . 67 581.16 
************************************************************* ****************** **************** 

warning: Divided flow computed for this cross-section. 
Note: Multipl e critical depths were fou nd at this location. The critical dept:h wit:h t:he l owest:, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
* * * * * * * ** * * * * * * ** * ** * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * ·-!: ** * * * * * 
* E.G. El ev (ft:) 995. 24 • Element Left OB * Channe 1 
• vel Head (ft) 0.71 • Wt. n-val . 0.032 
* w.s. Elev (ft) 994.53 * Reach Len. (ft) 175.00 * 171.89 
* Crit w.s. (ft) 986.96 • Flow Area (sq ft) *24572.45 
* E. G. Slope (ft/ft) *0.000647 • Area (sq ft) *24572.45 
* Q Total (cfs) *166000.00 • Flow (cfs) *166000 . 00 
* Top width (ft) • 1842 . 37 • Top width (ft) * 1842.37 

vel Total (ft/s) • 6 . 76 * Avg. ve l . (ft/s) 6.76 
• Max c hl Dpth (ft) 18.43 • Hydr . Depth (ft) 13.34 
* conv. Total (cfs) *6524281.0 • Conv . (cfs) *6524281 . 0 
* Lengt:h Wtd . (ft) 171.89 * Wetted Per. (ft) • 1851. 35 
• Minch El (ft) 976.10 • shear (lb/sq ft) 0 . 54 

Ri ght: OB * 

125.00 

• Alpha 1.00 • Stream Power (lb/ft s) 3 . 62 
* Frctn Loss (ft) 0 . 09 * cum volume (acre-ft) 531.94 *17849 . 88 34 . 97 
* c & E Loss (ft:) 0.05 * cum SA (acres) 82.07 * 1865 . 84 6 . 81 
********************* *********************************************** *************************** 

Note : Multiple crit:ical depths were found a t this locat:ion. The c ritical depth with the lowest , valid, 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 205.4 

RS: 205.4 

Station Elevation Data num= 97 
Sta El ev St:a El ev Sta El ev sta El ev Sta El ev 

*********************************************************************'ft***1:****** 
17511 . 1 
17756.7 

18031 
18304. 7 
18564.6 
18843 . 8 
19079 . 8 
19260.1 

19436 
19718.4 
20047.6 
20290. 1 
20592 . 3 
20894.3 

21142 
21394 . 1 
21619.5 
21923.6 
22181.1 
22404.4 

996.9 17519.9 
992.2 17854.3 
989.2 18084.1 
988. 2 18362. 5 
988.5 18633.4 
987. 9 18915. 9 
980.5 19133 
977. 2 19291. 7 
975.7 19498.9 
976.2 19774.1 
976.1 20060.4 
977. 8 20348. 4 
985.3 20647.3 
987.9 20922 . 5 
989.4 21212 
991. 7 21407. 6 
993. 7 21690 . 3 
995.3 21941 
997. 7 22194 . 2 
998 . 5 22455.6 

996.9 17605.2 
993.8 17914.6 
988.8 18154.5 
988.2 18388.7 
988 . 7 18712 . 8 
985.1 18943 .3 
979.1 19154.8 
976 .5 19304.1 
975.9 19564 
976.1 19840.5 
976.2 20120 .1 

979 20391.6 
986. 7 20692.4 
988.1 20978 .2 
990.9 21270.2 
991.9 21469. 8 
993.7 21721.2 
995.5 22005.1 
997.8 22249.3 
999.3 

997.3 17609 
991. 3 17916. 5 
988.3 18213.4 
988 . 6 18461. 3 
988 . 5 18774.2 
984.3 19013 . 3 
978 . 5 19196.1 
976 . 8 19364 . 1 
975.7 19635.3 

976 19902.9 
976 . 4 20173 . 6 
980 . 6 20448.9 
987 . 2 20767.8 
988 . 9 21055.7 

991 21321.8 
992. 7 2154 7 . 3 
993.7 21811 . 7 
996.1 22017 
998.6 22318.8 

997. 3 17712 . 9 997. 8 
991.2 17968 . 9 990.2 
988.3 18281 . 7 988 . 2 
988.118529 . 4 988 . 4 
988. 2 18787.4 988 . 1 
982. 5 19020982. 2985 
978.7 19231 .1 977.1 
975 . 5 19377 .1 975 . 5 
976. 2 19694 . 9 976 . 3 

976 19988 . 4 976 
976.9 20230.4 977 . 5 
982.1 20522 . 8 983.7 
987.4 20829 .1 987 . 4 
989.4 21057.2 989 . 4 
991.1 21338 . 9 991.2 
993.5 21598.6 992 . 6 
993.8 21872.4 994 . 2 
996 .2 22078.7 996 . 7 

999 22386 . 3 999 . 2 

Manning's n values num= 4 
sta n val Sta n val Sta n val Sta n val 

******************************'*'***1:*****'************************ 
17511.1 .043 18843 . 8 

Bank Sta: Left Right 
19020 20767. 8 

Ineffective Flow num= 
Sta L Sta R Elev 

17511.1 17800 999 . 3 
21450 22455.6 999.3 

Blocked Obstruct:ions 

.043 19079.8 . 032 20767 . 8 

Lengths: Left channe l 

Permanent. 
F 
F 

305 315 

num= 1 

Right 
370 

.032 

coeff Contr. 
.1 
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Expan. 
. 3 



Pre-Project 
sta L sta R Elev 

************************ 
17511.1 19020 988 

CROSS SECTION OUTPUT Profile #PF#l 

E.G. El ev ( ft) 994. 40 Element Left 08 channe 1 Right 08 * 
vel Head (ft) 0.41 Wt. n-val. 0.043 0.032 0.032 
w.s. Elev (ft) 993.99 Reach Len. (ft) 305 . 00 315.00 370.00 
crit w.s. (ft) 984.67 Flow Area (sq ft ) 6163.18 *26799 .69 2955.52 
E.G. slope (ft/ft) *0.000362 Area (sq ft) 6237.80 *26799.69 3171.98 
Q Total (cfs) *164000 . 00 • Fl ow (cfs) *11964.37 *145098.40 • 6937.21 
Top width (ft) * 4097.71 *Top width (ft) * 1277.30 • 1747.80 1072.61 
vel Total (ft/s) 4.57 * Avg . ve l. (ft/s) 1.94 5.41 2.35 
Max chl Dpth (ft) 18 . 49 * Hydr. Depth (ft) 5.05 15 .33 4.33 
conv. Total (cfs) *8621961.0 * Conv . (cfs) *629002.0 *7628250.0 *364709. 
Length wtd. (ft) 317 . 46 *wetted Per. (ft) 1220.09 * 1753 . 75 682 . 23 
Minch El (ft) 975.50 shear ( l b/sq ft) 0.11 0 . 35 0.10 
Alpha 1.27 Stream Power ( l b/ ft s) 0.22 1.87 0.23 

• Frctn Loss (ft) 0.18 *cum volume (acre-ft) 5358.84 *17170.44 * 1093.22 
c & E Loss (ft) 0 . 02 *cum SA (acres) 1536.20 * 1856.66 578.18 

*********************************************************************************************** 

warning: 

Note: 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4 . This may indicate the need for additional cross sections. 
Multiple critical depths were fo und at this location. The critical depth with the lowest, 
water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
******************<::::*************.,...************************************************************** 
* E.G. El ev ( ft) 995 .10 Element Left 08 Channe 1 Right 08 

vel Head (ft) 0.54 wt. n-val. 0.032 
w.s. El ev (ft) 994.56 * Reach Len . (ft) 305.00 315.00 370 . 00 
crit w.s. (ft) 984.67 * Flow Area (sq ft ) *27793.38 
E.G . s l ope (ft/ft) *0 .000413 *Area (sq ft) *27793.38 
Q Total (cfs) *164000.00 *Flow (cfs) *164000 . 00 

• Top width (ft) * 1747.80 *Top width (ft) * 1747.80 
vel Total (ft/s) 5.90 * Avg. vel. (ft/s) 5.90 
Max Chl Dpth (ft) 19 . 06 * Hyd r. Depth ( ft) 15. 90 
Conv. Total (cfs) *8073093 .0 * Conv. (cfs) *8073093.0 
Length wtd. (ft) 314.90 Wetted Per. (ft) • 1767.46 
MinCh El (ft) 975 . 50 Shear (lb/sq ft) 0.41 
Alpha 1.00 Stream Power (lb/ft s) 2 . 39 
Frctn Loss (ft) 0 . 21 Cum volume (acre-ft) 531.94 *17746 . 57 34 . 97 

* C & E LOSS (ft) 0 . 03 Cum SA (acres) 82 . 07 * 1858 . 76 6 . 81 
*********************************************************************************************** 

warning : 

Note: 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0 . 7 or greater than 1.4. This may indicate the need for additional cross sections . 
Multiple critical depths were found at this l ocation. The critical depth with the lowest, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 205. 34 

Description: 205. 34 - FEMA cross Section M 
Station El evation Data num= 268 

Sta Elev Sta Elev Sta Elev Sta El ev Sta Elev 
********** **** * * * * *** * * ***** * * * * * ******* *************** ** ** ** *** * * * * ***** ** ** *** 
13687.27 

14379. 8 
14692.66 
14738.13 
14847.09 
15426.63 
15624.82 

15665.1 
15863. 53 
16540.11 
16755.65 
16945.01 
17420.37 
17753.81 
17860.73 
17904.21 
18002. 56 
18187.93 
18327.91 

18418 
18645.9 

18787.28 
18895.6 

19043.96 
19116 . 55 
19276.73 

19328 . 6 
19562 . 89 
19853 . 47 

19933 . 5 
20062. 33 
20258.32 

20375 
20436.76 
20626.14 
20746.96 
20836.01 

21006. 5 
21172.71 
21290.76 
21554. 31 
21782 .19 
21949 . 81 

990 . 713918.08 
991 . 214502.02 

99314709.75 
990 . 914750.87 
991 . 615017. 82 
990 . 415457.08 
992 . 515632.81 
993.615682.98 
993.415962.36 
994 . 5 16630.9 
994.816763.06 
992.917037.42 
992.117527.98 
988. 517789.02 

99217869. 58 
994 . 517909.94 
989.718065.95 
987 . 418195.48 
986 . 818350.36 

99118432.37 
99518660.36 

990 . 318822.48 
987 . 7 18912.2 
988.619066.14 
988 . 419170.12 
986 . 119284.34 
976.919337.34 
976. 719632. 66 

97719865.48 
976.919947.42 
975.720073.85 
980. 920264. 39 
980.1 20380.1 
985.120502. 38 
985.820644.89 
986.620752 . 64 
987.120844.69 
988.721057.23 

9912124 7 . 07 
992 . 8 21299 
991.6 21567 . 7 
993.421851.31 
994 . 621975.44 

990 . 6813941.26 
991.2714504.17 
992.96 14715.8 
991.8914755.59 
991.6715028.83 
991.7615497.69 
992.1815645.65 
994.8415701. 37 
993.7816143.17 
994.0316710.83 
993.9916780.42 
993. 3817118.17 
992.75 17560 . 1 

988.817833.72 
99217881.45 

991.8217920.11 
98 9 .1618080. 07 
987.3618246.02 
988 . 1118365.79 
990.8218481.36 
994 . 9818676.98 
988.85 18833.8 
992.1218970.58 
988. 56 19076 . 9 

987.719232.28 
985.9919293 . 57 

97619422 .11 
976.0919705. 72 

976.519880.46 
976.619979.26 

975. 5720119. 54 
980.66 20329.9 
980.6320381.06 
985.6120525.59 
985.7420678.28 
985. 5420762. 54 
986 . 9620890.92 
989 . 3821083.41 
990.97 21252.7 
991.1421333.63 
991. 722162 5. 82 
993.7221863.14 
994.9221995.48 

990.714074.31 
991. 3214654. 78 
991.19 14721 

992. 514795.12 
991. OS 15074 . 2 
991.9115548.79 
991.2715655.09 
993. 3215707.96 

993.716302.48 
993.4216732.11 
993.7616789.57 

992. 917138.04 
992.78 17728 . 5 

989.117845. 57 
991.8417895.69 
988.7917940.57 
988.8318116.41 
987. 5818264. 37 
988.5818392.98 
991. 38 18548. 7 
995.0618724.18 
988.7918853.31 
990.1619022.37 
991.3319096.79 

987.219252. 59 
985.3919297.05 
976.1819470.05 
976.4319754. OS 
976.3619890.89 
976 . 26 20010 . 7 
976 . 87 20199 . 2 
980.6420332 . 62 
981.0320388 . 75 

985 . 520561.61 
985. 5520707 . 29 
985 . 0520787 . 99 
987.1920931.14 

989. 721100. 77 
990.9921266.22 
991.1321435.22 

992 . 321657.32 
993.921872. 38 

994.9122007.76 

990 . 7414097.95 990.77 
991.4514667.42 991.12 
993.2814723.16 993.14 

991.614806.23 991.16 
990 . 915389.93 990.38 

991.7415599.83 990.06 
992.7415660.02 991.59 
993.3215720.14 993.51 
993.5316434.69 994 
994.2916741.14 994 . 53 

993 . 416811.41 992 . 38 
992.7817279. 36 992 . 27 
991. 3317729. 54 991.26 
991.9517853.64 990.8 
992.1317897.64 994 . 57 
989.6117986.35 989.54 
988. 3818122.12 987.76 
987.6418314.54 986 . 65 
988.6518415.65 990.57 
990 . 7218596.12 990.95 
991.4718772.07 990 . 61 
988.4818883.89 988 . 52 
991.3519035.55 989.07 
993 . 0719099.41 993.11 
986 . 66 19258.9 986.61 
984.9419318. 57 978.71 
976.22 19524.9 976.33 
976.6319843.53 976.95 
975 . 8119912.96 977.83 
976.0820051.63 975.84 
978. 2920212.26 978.81 
980.4120369.18 979.74 
983.0320395.38 983.51 
985.7420587.94 985.95 
986.1820742.96 987 
983 . 0120822 . 69 985.52 
987.6220978.97 988.36 
990.25 21161.6 990.89 
990.7621277.98 990.73 

991.221524 . 43 991 . 65 
992.4221684.03 992.58 
994.1621891.44 994.52 
995.2522037 . 54 996.24 
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valid, 

valid, 



• 

• 

• 

Pre-Project 
22051.44 996.622075.07 997.6322125.13 998. 6122139. 54 998.9522159.57 998 . 78 
22179.58 998 . 822264 .13 998. 322280. 55 998.0322353 .16 997 . 9122369.37 997.91 
22404.01 99822463 . 45 998.2722491.06 998 . 822531. 57 998.5222560.64 998 . 76 
2259 3 .64 998.8 22617 . 2 999.0722646 . 2 5 999.1222676 . 56 998.9422686.88 999 . 19 
22731.76 1000 . 522770.23 1000.7922779 . 44 1001.3422789.67 1000.9722824 . 65 1001.12 
2288 6 . 17 1001. 722901.04 1001.6722978.01 1002.0623003.78 1002.23 23080.5 1002 . 51 
23154 .45 1002.823270.34 1003.4323291. 75 1003.5623364.66 1004.1223410 . 89 1004 . 31 
23481.28 1004.623504.95 1004.7623548.34 1004.8523582.71 1004 .8423645.08 1005 . 05 

23678 .1 1005 . 223738.97 1005.2323762.47 1005.11 23813.7 1005.1223872 . 53 1005.28 
23908.97 1005.423920.45 1005. 5423934. 72 1004.9423951.14 1004 .4623976 . 711005.57 
23998 . 12 1003.624004.04 1002 . 9424049.64 1002 . 74 

Manning' s n values 
sta n val 

num= 
sta n val Sta n val 

13687.27 . 04318481. 36 . 04320931.14 .025 

Bank Sta : Left Right Lengths : Left Channe 1 Right 
450 

Coeff Contr. 
.1 

Expan . 
. 3 19284 . 3420742 . 96 

rneffecti ve Flow num= 
Sta L Sta R Elev 

13687.27 17900 1000 
2140024049. 64 1000 

Permanent: 
F 
F 

485 492 

CROSS SECTION OUTPUT Profile #PF#l 
*********************************************************************************************** 
* E.G . Elev (ft) 994.20 * Element: Left OB * Channe l * Right OB * 

vel Head (ft) 0. 57 * Wt. n- val. 0.043 0 . 043 0.033 
* w.s. El ev (ft) 993.64 . Reach Len. (ft) 485 . 00 492.00 450.00 
* crit w.s. (ft) 986.68 • Flow Area (sq ft) . 5631.66 *20854 . 99 • 3037.04 
* E.G. s l ope (ft/ft) *0. 001005 • Area (sq ft) *12323 . 51 *20854. 99 * 3643.00 
* Q Total (cfs) *164000.00 * Flow (cfs) *16574 . 24 *134496. 80 *12928. 94 
* TO~ Width (ft) * 7348.85 • Top width (ft) * 4799 . 29 * 1458 . 62 1090 .94 

ve Total (ft/S) 5 .55 • Avg. vel . (ft / s) 2 . 94 6.45 4. 26 
Max chl Dpth (ft) 18.07 * Hydr. Depth (ft ) 4.29 14.30 4.62 

* Conv. Total (cfs) *5172262. 0 • conv. (cfs) *522721. 4 *4241786. 0 *407755. 4 
* Length Wtd. (ft) 488.72 • wetted Per. (ft) 1315.08 • 1460.47 657.80 
* Mi n Ch El (ft) 975.57 • Shear (1 b/sq ft) 0.27 0 . 90 0. 29 
: Alpha 1.18 * Stream Power ( 1 b/ft s) . 0.79 5. 78 1.23 

Frctn LOSS (ft) 0 . 38 * Cum volume (ac re-ft) * 5293.86 *16998.13 1064 .28 
C & E LOSS 0.00 * Cum SA (ac res) 1514.93 • 1845 .07 568.99 (ft) 

* * * * * * * * * * * * * * * * ** * * * * * * * * * * * ** * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * ** * * * * * 

warning: Divided flow computed for this cross-section. 
warning: The cross-section e nd points had to be extended vertically for the computed water surface. 
Note: Multiple cri ti ca 1 depth s were found at this 1 ocati on. The cri ti ca 1 depth wi t:h the 1 owest, va 1 i d, 

water su rface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
t: * * * t: * * * * * * * * * * * * * * * * t: * * * * * * * * * * * t: * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * 
* E.G. Elev (ft) 994.85 * Element Left OB * Channe l * Right OB * 
* vel Head (ft) 0.87 * Wt . n-val. 0.043 0 .043 
* w.s. Elev (ft ) 993 . 98 * Reach Len. (ft) 485.00 492.00 450.00 
* Crit W.S . (ft) 986 . 65 . Flow Area (sq ft) 729.56 *21354.97 

E.G. Slope (ft/ft) *0 . 001336 • Area (sq ft) 729. 56 *21354.97 
• Q Total (cfs) *164000.00 • Flow (cfs) . 3238.55 *160761. so . ~~~ *~~~~ (ft) * 1562 . 96 • Top width (ft) 104.34 • 1458.62 

(ft /s) 7.43 • Avg. vel. (ft/s) 4.44 7. 53 
• Max Ch 1 Dpth ( ft) 18.41 * Hydr . Depth (ft ) 6.99 14.64 

conv. Total (cfs) *4487226.0 * Conv. (cfs) * 88610 . 4 *4398616.0 
• Length wtd. (ft ) 491. 57 * wetted Per. (ft ) 110.72 • 1467 . 45 
• Min Ch El (ft) 975.57 shear (1 b/sq ft ) 0. 55 1. 21 

Alpha 1.01 * Stream Power ( 1 b/ft s) 2.44 9.14 . Frctn LOSS (ft) 0. 51 * Cum volume (ac re-ft) 529.39 *17568.86 34.97 
* C & E LOSS 0.00 • cum SA (acres) 81.71 • 1847.16 6.81 (ft) 
* * * * * ** * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * ** * * * * * * * * * * * * * * * * * * * * * * * * 
Note: Multipl e cri tical depths were found at this l ocation . The critical depth with the lowest, valid, 

water su rface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS : 205.25 

Description: 205.25 
Station Elevation Data num= 96 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
**t:*t:f:t:t:t:t:f:f:************************************-l::******-l::********t:*************** 

16580 . 4 994 16657.1 994 16708.3 993.9 16776. 5 993.6 16819 .1 994.5 
16845 . 8 992 . 8 16892.9 992.2 16971.6 992.3 17154.1 993.1 17172.8 993.1 
17289.2 992 . 5 17431.5 991.8 17455.8 991.6 17644. 6 992.5 17718 . 9 992.3 
17808 . 9 991.8 17842.7 989.1 17907.9 989.9 17920. 6 992.1 17926 . 4 990.6 
17933.2 992 . 4 17964.3 990.4 17989.2 990.3 17999.1 987.6 18061 989.2 
18108 .7 990 . 1 18179 988.3 18216. 3 987 18244.2 987. 5 18311.6 987.2 
18329.2 987 . 8 18392. 2 987.8 18457.1 988.6 18493.2 989.2 18509 . 7 988.5 
1858 3.8 989 18614.2 989.1 18647.4 988 18708.8 987.6 18775.5 989.5 
18807.1 990 18886.3 989.2 18946.4 989 18990.4 988.1 19012.5 989.2 

19101 990.2 19156.3 989.9 19179.1 987.1 19186.7 985.4 19228.7 983.3 
19242 . 4 982 19306.5 983.4 19368.3 983. 9 19442.9 983.5 19503 . 3 984.6 

19563 981.8 19581.1 985. 9 19632 . 5 986.1 19671.9 987.3 19726 . 2 975.8 
19815 . 7 975.6 19878.1 976.2 19957 975 . 9 20042 975.5 20112.8 975.3 
20121.8 975 . 7 20160.5 973.8 20242 973 . 4 20260.5 974.6 20329.5 975 
20404.8 975 . 5 20471.4 978.3 20486.8 979 . 5 20522. 9 977.9 20526 975.8 
20552.9 975 . 9 20584.6 974.1 20632.4 973.9 20697 975.7 20712 975.7 
20738.9 981.7 20741. 5 980.7 20782.3 986.4 20848.1 987.4 20923.8 989.9 
21014 .3 990.6 21121.3 991. 6 21201. 7 992 . 1 21283.6 992.1 21338.5 993.1 
21347.9 993 . 8 21358.2 992.2 21370.3 995 . 6 21409.5 995.7 21424 994.5 
21499.5 993 . 3 

Manning's n values num= 4 
Sta n val sta n val sta n val sta n val 

**************************************************************** 
16580 .4 .025 18108.7 .037 19671.9 . 037 20782. 3 .025 
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Pre - Project 

Bank St~~6~if~ zon~hj 
Ineffective Flow num= 

Sta L Sta R Elev 
16580.4 17950 995.7 
21347.9 21499.5 995.7 

Lengths: Left channel 

Permanent 
F 
F 

505 506 

CROSS SECTION OUTPUT Profile #PF#1 

Righ t 
485 

coe ff contr. 
.1 

Ex pan. 
. 3 

:::--t:'t:********************************:::-**:::-**** **** ************************************************ 
E.G. Elev (ft) 993.82 Element Left OB * Channe l Right OB 
vel Head (ft) 0.57 Wt. n-val. 0.036 0.037 0.02 5 
w.s. Elev (ft) 993.26 * Reach Len. (ft) 505 . 00 506 . 00 485.00 
Crit w.s . (ft) 985 . 26 * Flow Area (sq ft) *10028.25 *18998 . 26 1514.65 
E. G. slope (ft/ft) *0 . 000623 • Area (sq ft) *11314. 22 *18998.26 1520.24 
Q Total (cfs ) *164000.00 * Flow (cfs) *33461.27 *126169 . 00 • 4369 . 76 

• Top width (ft) * 4512.59 * Top width (ft) * 2833.29 1110.40 568.90 
ve l Total (ft/ s) 5.37 * Avg. ve l . (ft/ s) 3.34 6 . 64 2.89 
MaX Chl Dpth (ft) 19.86 * Hydr . Depth (ft) 5.82 17.11 2.71 

• c onv. Total (cfs) *6571525.0 * conv . (cfs) *1340802.0 *5055625.0 *175097 . 6 
Length wtd. (ft) 505.35 * Wetted Per. (ft) * 1723.55 * 1113.81 558.39 
Minch El (ft) 973.40 Shear (lb/ sq ft) 0.23 0.66 0.11 
Alpha 1.26 * Stream Power ( lb/ ft s ) 0 . 75 4.40 0. 30 

• Frctn Loss (ft) 0.52 • c um volume (acre-ft) 5162 . 27 *16773.07 1037.61 
C & E LOSS (ft) 0.09 * Cum SA (acres) 1472 . 44 * 1830. 56 560.42 

***** ************************* ************************************************** *************** 

warning : 
warning: 

oi vi ded flow computed for this cross - section. 
The ve l ocity head has changed by more than 0 . 5 ft (0 . 15 m) . 
additional cross sections. 

Thi s may indicate the need for 

warning: The conveyance ratio (upstream conveyance divi ded by downstream conveyance) is l ess than 
0.7 or greater than 1 . 4 . This may indicate the need for additional c ros s s e ctions. 
Multipl e critical depths were foun d at this location. The critical depth with the lowes t , valid, 
water surface was used. 

Note: 

CROSS SECTION OUTPUT Profile #PF#2 
*********** **** ******************************************************************************** 

E.G. El ev ( ft) 994 . 34 Element Left OB channel • Right OB 
vel Head (ft) 0.85 • wt. n-val. 0.037 0 . 037 

* w. s. El ev ( ft) 993.49 * Reach Len . (ft) 505 . 00 506.00 485.00 
• Crit w. s . (ft) 985.16 * Flow Area (sq ft ) * 3415 . 04 *19253.09 

E.G. Sl ope (ft/ ft) *0.000817 *Area (sq ft) 3415.04 *19253.09 
* Q Total (cfs) *164000.00 * Flow (cfs) *16866.33 *147133. 70 
• Top width (ft) • 1482. 30 • Top width ( ft) 371.90 * 1110. 40 

vel Total (ft/ s) 7.23 * AVg . vel. (ft/ s) 4.94 7.64 
Max Ch l Dpth (ft) 20.09 * Hydr. Depth (ft) 9.18 17.34 
Conv . Total (cfs) *5737392.0 * Conv. (cfs) *59005 3 .3 *5147 338.0 
Length wtd. (ft) 505.72 wetted Per. (ft) 382.69 * 1120.90 
MinCh El (ft) 973 . 40 Shear ( lb/ sq ft) 0 . 46 0.88 
Alpha 1.05 St r eam Power ( lb/ ft s) 2 . 25 6.70 
Frctn Loss (ft) 0.59 Cum volume (acre-ft) 506 . 31 *17339.53 34 . 97 
C & E LOSS (ft) 0.06 Cum SA (acres) 79 . 06 * 1832.65 6. 81 

*** ********************* ***************************** ****************************** ************ 

warni ng : 

warning: 

The velocity head has changed by more than 0 . 5 ft (0.15 m) . This may indi cate the need for 
addition a 1 cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is l ess than 
0.7 or greater t han 1.4. Thi s may indicate t he need for additional c ro s s sections . 
Multiple c r i ti ca l depths were found at this l ocation . The critica l depth with the lowe s t, valid, 
water s urface was used. 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 205.15 

Description: 205.15 
station El evation Data num= 96 

Sta El ev Sta Elev Sta Elev Sta Elev Sta El e v 
***** ******** ***** *** *********************************************************** 
18001.2 994 18008 . 5 992. 8 18015 . 6 994 . 9 18038 . 3 990.9 18047.4 
18061. 5 992.1 18077.6 991. 6 18146.4 988. 8 18170.1 988.9 18200.6 

18243 988.8 18269.7 988.5 18292.3 988. 8 18341. 7 989.8 18374.9 
18415.6 990 . 6 18438 . 3 991.1 18547.3 991 18558.8 991.1 18618.4 
18625. 4 991.9 18687. 7 991. 3 18696.2 991. 3 18745.4 991.4 18794.1 

18810 991. 2 18866. 4 991 18894.1 991. 2 18920.9 990.7 18973.2 
19018 . 9 989 . 8 1905 5. 8 989.7 19109.2 989.4 19141. 8 988. 8 19181. 8 
19228.5 988 . 7 19285.2 989.2 19335.5 988.1 19346.3 987.8 19386.8 
19394. 2 985 . 9 19440.1 984.4 19443.6 984.3 19490 983.7 19506.7 
19532.2 982 . 8 19587.2 983.3 19612.4 983.6 19619.1 984.1 19660.7 
19705.1 983 . 1 19747.1 983.7 19787.1 984.9 19805.2 976.8 19822. 3 
19827.6 974 . 7 19829.5 974.2 19853 974.2 19880.4 973.6 19881. 2 
19908.4 980 19918.9 98 2 .2 19934 984.3 19978 . 1 984.9 20006.4 
20054 . 3 983.8 20064.2 98 3 .5 20106.6 982 20110 . 7 981.8 20166.7 
20196.8 978 . 1 20246.3 976.6 20250 .4 976.4 20298.9 975 . 4 20340 . 8 
20371 . 6 975.7 20436.2 974 20495 974.1 20608 . 2 975.2 20651 
20691. 5 977.2 20705.2 979.5 20746.3 987.3 20793.1 987.9 20838 
20896 . 6 989. 6 20910. 7 990.1 20968.3 990 . 3 20999 990.6 21039.8 

21107 991.7 21127.2 991. 3 21170. 3 994 . 1 21206.9 99 5 .7 21258.6 
21293 996.4 

Manning's n values num= 4 
Sta n va l Sta n val Sta n val Sta n val 

************************************************** ************** 
18001. 2 .025 18146. 

Bank Sta: Left Right 
19787.1 20746. 3 

Ineffective Flow num= 
Sta L Sta R El ev 

18001. 2 18061. 5 995 
2129 3 21293 996.4 

. 037 19787.1 . 037 20746.3 

Le ngths : Left channel 
495 495.39 

Pe rmanent 
F 
F 

Right 
495 

CROSS SECTION OUTPUT Profile #PF#1 

. 025 

Coeff Contr. 
.1 
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991. 8 
988.3 
990.2 
991.8 
991.1 
990.3 
988.8 
986.1 
983. 8 
983.9 
973 . 4 
973.1 
984.1 

979 
975.5 
975.7 
988.7 
990.8 
996.3 

Ex pan . 
. 3 



• 

• 

• 

Pre-Project 
********************************************************************************************** 

E.G. El ev (ft) 993. 21 * Element Left OB channel Right OB 
ve l Head (ft) 1.46 wt. n-val. 0.037 0.037 0 .025 
w.s. Elev (ft) 991.76 * Reach Len. (ft) 495.00 495.39 495 . 00 
Crit w.s . (ft) 987.66 * Flow Area (sq ft) 5457.16 *13249.56 742.57 
E.G . s l ope (ft / ft ) *0.002039 *Area (sq f t) 5462.93 *13249.56 742.57 
Q Total (cfs) *164000 .00 • Flow (cfs) *23077.22 *137850.70 * 3072.08 

* Top width (ft) • 3049.28 • Top wi dth (ft) * 1702.17 959.20 387.91 
vel Total ( ft /s) 8.43 * Avg . vel. (ft/s) 4.23 10.40 4 . 14 

* Max c hl opth (ft) 18.66 • Hydr. Depth (ft) 3 . 23 13.81 1.91 
Conv . Total (cfs) *3632205 . 0 * Conv. (cfs) *511104.8 *3053061.0 68039. 3 
Length wtd. ( ft ) 495. 35 *Wetted Per. (ft) 1688.95 964.03 387.96 
Minch El (ft) 973.10 *shea r ( l b/sq ft) 0.41 1.75 0.24 

• Alpha 1. 32 • Stream Power ( l b/ ft s) 1.74 18 . 20 1.01 
Frctn Loss ( ft ) 0.97 • c um volume (acre-ft) 5065.02 *16585 . 77 • 1025.01 
c & E Loss (ft) 0.02 • c um SA (acres) 1446 . 15 • 1818 . 54 555.09 

*********************************************************************************************** 

warning: Divided flow computed for this cross-section. 
Note: Multiple critical de pths were foun d at thi s l ocation. The cri tical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*******************************************************11:*************************************** 

E. G. El ev ( ft) 993.69 Element Left OB Chan nel Right OB * 
• vel Head ( ft ) 1.44 • Wt. n-val. 0.037 0.037 0 . 025 

w. s. El ev (ft) 992.25 *Reach Len . (ft) 495.00 495.39 495 . 00 
crit w. s . (ft) 987.65 • Flow Area (sq ft) 3367.91 *13720.96 365 . 73 
E. G. s l ope (ft / ft) *0. 001819 * Area· (sq ft) 3367. 91 *13720. 96 365 . 73 
Q Total (cfs) *164000.00 *Flow (cfs) *2 3553. 24 *138039.00 • 2407.76 

~~~ *~~~~ ~ ~~;s) * 144~:~g : !~~-w~~ih ~~~;s) 40~:~g 9i6:~~ 8~:~~ 
MaX Chl Dpth (ft) 19.15 * Hydr. Depth (ft) 8 . 38 14.30 4 .37 
conv. Total (cfs) *3844879.0 • conv . (cfs) *5 52191. 1 *3236240.0 * 56448.5 
Length wtd. ( ft) 495.36 • wetted Per. ( f t) 408.28 964.03 87 . 40 
Min c h El (ft) 973.10 *shea r (lb/sq ft) 0.94 1. 62 0.48 

* Al pha 1.05 * Stream Power (lb/ft s) 6.55 16.26 3.13 
* Frctn Loss (ft) 0. 90 cum volume (ac re - ft) 466. 99 *17148. 02 32. 93 

C & E LOSS (ft) 0.00 Cum SA (acres) 74.57 * 1820.63 6.35 
************************************************************* ******************** ************** 

Note : Mult i pl e critical depths were found at this locati on . The cri t i ca l depth wi t h the lowes t , valid, 
wate r surface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Desc r iption: 205 . 06 
Stati on Elevat:i on Dat:a 

Sta El ev Sta 

RS : 205.06 

num= 129 
El ev Sta El ev Sta El ev Sta El ev 

*************************************** ***************************************** 
17971 990 . 9 18065.3 988.6 18104.6 990.4 18115.6 988.2 18128.9 991. 2 

18143.2 991. 5 18167.1 990.4 18222.4 988.9 18239 988 . 9 18268 988. 1 
18295.2 989 18314.3 988.5 18358.9 987 .5 18410 . 5 986.7 18435.8 988. 1 
18478.4 994 . 2 18515 994 18541. 2 993.6 18567 . 7 993 18668 . 2 993.4 
18694.6 996 . 3 18716. 8 994.1 18733 990.9 18773. 1 991.2 18799 993.8 

18844 996.4 18879.8 994 18912.8 991. 3 18929 . 6 990.6 18948.8 990.9 
18974.6 992 . 4 18989 991. 8 18996 . 9 990.8 19026 . 5 996.8 19033 . 3 997.5 
19038.3 998. 5 19071. 8 995.8 19078 . 5 994.1 19097 . 2 986.1 19133 . 8 987 
19136.4 990 . 2 19142.8 992. 6 19151.6 994. 3 19202.7 994.1 19217 . 4 994.9 
19226 .3 988.3 19230.3 986.5 19252 . 3 985.8 19287 . 1 985.9 19329 . 2 986.2 
19380 . 3 987.3 19388.1 987.3 19434.5 987.8 19445 . 1 987.8 19500.6 988.4 
19538.9 988 . 7 19598.7 988.7 19648.7 990 19669 . 4 989. 9 19722 . 7 988.3 
19771.5 986.5 19803.6 986.4 19827.5 985. 6 19841. 3 984.7 19887 983.6 
19904.2 973.1 19931.3 971. 2 19981.6 971.1 19982. 8 971.1 20027.4 970.5 
20053.2 971. 3 20073. 5 976.1 20120 . 4 976. 2 20137 . 3 976 . 4 20147.5 981 
20155. 4 983.6 20196 987.3 20208.9 986.1 20221 . 7 985 . 3 20253.8 981 
20275 .4 981 20301.5 975.4 20306.9 975.1 20315 . 2 975 . 1 20365 974.5 
20425 . 5 974.6 20470.1 974.5 20497.9 974.4 20563 . 5 973.5 20601.9 973.2 
20671.9 974 20850.2 976 20856 . 8 977.9 20880 . 3 977. 7 20892.4 984 .3 
20905.3 990.8 20927.2 991. 2 20971. 3 992 21020 .6 993 21062.7 993.2 
21101.6 993.3 21146 993.7 21204 . 6 993.9 21256. 1 994.5 21300.3 994.8 
21336 . 3 994. 9 21378. 2 995 21414 . 7 995. 2 21457 . 8 995.2 21484.8 995 . 4 
21512.4 994.7 21514.5 995.9 21516 . 2 996 . 3 21518. 9 995.5 21525.9 994.3 
21532.1 994.6 21537.4 995.2 21546 995 21560.5 995 . 3 21575 995 
21602 . 5 996.4 21628.8 996.3 21672.8 996. 3 21709. 9 996 . 5 21754.4 996.4 
21826.9 996.1 21895.5 996.5 21951.4 996.6 21997 . 9 996.4 

Mann i ng's n val ues num= 
sta n va l sta n val s ta n val St a n val 

************************************************************ **** 
17971 . 037 19026.5 .037 19669 . 4 .037 20905 . 3 .025 

Bank Sta: Left Ri ght Lengths: Left cha nnel Right coeff Cont:r. Expan. 
19669.4 20905. 3 505 505 530 .1 . 3 

Ineffective Fl ow num= 
Sta L Sta R Elev Pe rmanent: 
17971 18080 998.5 F 

21997.9 21997.9 998.5 F 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************** ************************************ 
* E.G. El e v ( ft) 

ve l Head ( ft) 
w.s . Elev (ft) 
Cri t W.S. (ft) 
E.G . s l ope (ft/ ft ) 
Q Total (cfs) · ~~~ ~~~;~ ~ms) 
Max c h l Dpth ( ft) 

* c onv. Tota l (c f s) 

992 . 22 
1. 37 

990.85 
984.95 

*0.001875 
*164000 . 00 
* 2210 . 68 

8 . 85 
20.35 

*3787357.0 

Element: 
Wt. n- val. 

* Reach Len. (ft) 
* Flow Area (sq ft) 
* Area (sq ft) 

* Fl OW (c f s) 
• Top width ( ft) 
• Avg. vel. (ft/s) 
* Hyd r . Depth ( ft) 

• conv . (cfs) 

Left os c ha nne l 
0 . 037 0.037 

505.00 505.00 
2335.51 *16204.32 

* 2466 . 89 *16204 .32 
* 8135.07 *155864.90 

972.31 • 1235.90 * 
3.48 9 . 62 
2. 70 13 .11 

*187868.3 *3599489.0 
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Right 08 * 
0.025 

530.00 
0.06 
0.06 

0.01 
2.47 
0. 21 
0.02 

0.3 



Pre - Project: 
Length Wtd. (ft) 505.01 Wetted Per . (ft:) 870.33 * 1245.68 2.47 
MinCh El (ft:) 970.50 Shear (lb/sq ft:) 0.31 1.52 0 . 00 

* Alpha 1.13 * St r eam Power (lb/ ft: s) * 1. 09 14.65 0.00 
Frctn Loss (ft:) 0.72 c um volume (acre - ft:) 5019.96 *16418. 28 1020.79 
c & E Loss (ft) 0.19 cum SA (ac r es) 1430 . 95 • 1806.05 552.87 

********** ****** *************** **************************************************************** 
Divided flow computed for t hi s c r oss - section. warning: 

warning: The ve 1 oc i t y head has changed by mo re than 0 . 5 ft CO .15 m). This may indi cate t he need for 
add i t:i on a 1 cross sect i ons. 

Not:e: Multiple c riti cal depths we re fo und at t hi s l ocati on . The c ritica l depth with the l owest, val id , 
water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

E.G. El ev (ft) 992. 79 El ement Left OB c hanne 1 Right OB 
ve l Head (ft) 1.43 Wt . n-val. 0.037 0 . 037 
w.s. Elev (ft:) 991. 36 * Reach Len. (ft:) 505.00 505.00 530.00 
crit: w. s. (ft) 984.95 * Flow Area (sq ft) 491.43 *16837.05 

* E.G. s l ope (ft/ ft) *0 . 001795 * Area (sq ft:) 491.43 *16837.05 
Q Total (cfs) *164000 . 00 * Fl ow (cfs) 1508.81 *162491. 20 
To\' width (ft) * 1435.30 * Top width ( f t) 199.40 * 1235.90 
ve Total (ft: / s) 9.46 * Avg. ve l . (ft/ s) 3.07 9.65 
Max ch l Dpth ( ft) 20.86 * Hydr. Dept h (ft) 2 . 46 13.62 

• Conv . Total (cfs) *3871248 . 0 * conv . (cfs) 35615.7 *3835632.0 
Length Wt:d. (ft:) 505.00 • wened Pe r . (ft:) 202 . 71 * 1246.24 
Min ch El (ft:) 970.50 * shea r (lb/sq ft:) 0. 27 1.51 
A 1 pha 1. 03 * Stream Power ( 1 b/ ft s) 0. 83 14 . 61 
Frct:n Loss (ft:) 0.82 cum vol ume (acre - ft) 445 . 07 *16974.25 30.85 
c & E Loss (ft) 0.10 cum SA (acres) 71.15 * 1808.15 5.87 

********************************************** ** *********************************************** 

Note: Multiple criti ca l depths were found at this location. The critical depth with the lowe s t: , valid , 
wat:e r su rface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
oes c ri pti on : 204. 97 

Left: Cha nn e l Bank Station 
st:at i on Elevation Data 

st:a El ev St:a 

RS : 204 . 97 

Interpol a ted 
num= 86 

Elev Sta Elev sta El ev sta El e v 
**************** **************************************************************** 

16000 99 3 . 3 1602 5 . 7 992.1 16060.7 991.7 16273.1 992. 3 16303.1 992.4 
16597.7 99 2 . 1 16613.7 992 16818.7 992 16912 .8 992. 3 17061. 4 992.3 
17169. 3 991. 7 17232.9 991.8 172 59.7 989 17316.4 990.2 17470.6 990. 2 
17483.4 990. 2 17700. 5 989 . 9 17786.2 989. 2 17832.4 989 17894. 5 988.9 
17924.8 989.2 17933.3 990 . 5 17979.7 992 . 1 17985. 3 991. 5 17994. 8 988. 7 
18008.6 988.7 18105.1 987.6 18137.2 986 . 9 18189.2 987 . 8 18201. 2 986.8 
18216.4 989.2 18243.6 989. 2 18301.9 989 18377.5 989.6 18462.9 990.2 
18523 . 7 988.6 18573.9 986 18643 986.6 18672 985 . 8 18672.9 984 . 9 
18697 . 7 984.3 187 29 . 6 988 . 3 18807.2 987.9 18833 984 18865.3 987 . 3 
18888.3 985.4 18917 987.8 18955.4 987.9 18987.3 984.9 19046.8 987.1 
19093.5 986.8 19152 . 6 983.5 19285.8 983.8 19317 . 6 981. 5 19332.9 979.1 
19418 . 6 978 19438.3 978 . 8 19545 978.843 19934.7 979 19938.2 981.1 
19945.9 981. 9 20008. 7 980 . 8 20068.2 980. 2 20091. 8 979 . 6 20151. 8 979.3 
2022 5 . 8 978.1 20300. 7 979 20367.2 979.3 20442.3 978.7 20509.6 977.2 

20568 974.8 20659.1 973 . 3 20662 . 9 973.3 20925.5 975 .4 20961. 3 988.6 
20999 . 4 990.2 21056 . 8 990 . 8 21126.2 991.7 21187 992.8 21200 . 2 992.9 
21265.2 993 21340.5 993 21356 .1 993 21427 . 5 993.4 21492 . 8 993.1 

21496 993 . 1 

Man ning 's n va 1 ues num= 4 
sta n val Sta n va l Sta n val s ta n val 

**** ********* *************************************************** 
16000 . 02 5 18301. 9 . 037 19046 . 8 .037 20961. 3 .025 

Ba nk Sta: Left: Right Lengths: Left c hannel Right coeff Contr. Ex pan. 
19545 20961. 3 510 503 550 .1 . 3 

Ineffective Flow num= 1 
Sta L Sta R El ev Permanent: 
16000 18200 993.4 F 

CROSS SECTI ON OUTPUT Pr ofi le #PF#1 
************ ********* ************ *********************.,e.-*************************************** 

E.G . El ev (ft) 991. 30 Element: Left OB Channe 1 Right: DB 
* ve l Head (ft:) 0 . 74 Wt. n-val. 0.037 0.037 0.025 
* w. s . Elev (ft) 990 . 56 * Reach Len. (ft:) 510.00 503.00 550.00 

Cri t w.s. (ft) 984 . 97 * Flow Area (sq ft ) * 6790 . 54 *17977.87 50.64 
E.G. slope ( ft/ft ) *0. 001134 * Ar ea (sq ft ) 7908. 25 *17977. 87 50. 64 
Q Tot:al (cfs) *164000 . 00 *Flow ( cfs) *31810.39 *132110 . 10 79.50 
To\' widt:h (ft) * 3736.09 * Top width (ft ) * 2246.92 * 1416.30 72.86 
ve Total (ft/ s) 6.61 * Avg . ve l . (ft/ s) 4 . 68 7 . 35 1 .57 

* Ma X Chl Dpth (ft:) 17.26 * Hydr. Depth (ft) 5.05 12.69 0.70 
conv . Total (cfs) *4869981.0 * Conv. (cfs) *944609.8 *3923010.0 2360.8 
Le ngth Wtd. (ft:) 504.14 Wet:t:ed Per. (ft:) 1347.14 * 1419.41 72.90 

* Min Ch El (ft) 973 . 30 Shear (lb/ sq ft) 0.36 0 . 90 0.05 
* Alpha 1.09 Stream Powe r ( lb/ ft: s) 1.67 6.59 0.08 
* Fr ct:n Los s (ft) 0 . 47 Cum volume (ac re-ft:) 4959.82 *16220.14 1020.49 

C & E LOSS (ft:) 0.04 Cum SA (acres) * 1412.29 * 1790.68 552.41 
**** ******* **** ************* ** *** ***************************************************,:;********** 

wa rning : Divided f l ow com\'uted for this cross - sect: i on. 
Note: Mult iple critica depths were found at t:hi s l ocation. Th e critica l de pt h with the lowe s t , va lid , 

water surface wa s used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
******************************* **************************************************************** 

E.G. Elev (ft) 
ve l Head (ft:) 
w.s. Elev ( ft) 

991.87 
1.11 

990.76 

El ement 
Wt:. n-val. 

* Reach Len . (ft:) 

Left: OB * 
0 . 037 

510.00 
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c ha nne l 
0.037 

503.00 

Ri ght DB 

550 . 00 



• 

• 

• 

Pre - Project 
• crit w.s. (ft) 985.05 * Flow Area ( s q ft) • 1194 . 17 *18262.88 
• E.G . slope (h/ ft) *0.001485 • Area (sq h) 1194.17 *18262.88 
• Q Total (cfs) *164000.00 • Flow (cfs) 8955 . 43 *155044.60 
* Top width (ft) • 1516.30 • Top width (h) 100 .00 • 1416 . 30 

ve l Total (h/ s) 8.43 • Avg. vel . (h/s) 7.50 8 . 49 
• Max c hl Dpth (ft) 17.46 • Hydr . Depth ( ft) 11 . 94 12.89 
* Conv . Total (cfs) *4255498 . 0 • Conv. (cfs) *232376.8 *4023121.0 
• Length Wtd . ( ft ) 503 . 24 * Wetted Per. ( ft) 111 .96 • 1421.57 
* MinCh El (ft) 973 . 30 • Shea r (lb/ s q ft) 0.99 1.19 
• Alpha 1.00 • Stream Power ( lb/ h s) • 7.42 10.11 
• Frctn Loss (ft) 0 . 59 • Cum volume (ac re - h ) 435 . 30 *16770.79 30.85 
• c & E Loss (ft ) 0 . 08 • cum SA (ac res) 69.42 * 1792.78 5.87 
**~************** * * ******************************* * * * ** * * ********************** ******** * * ****** 

Note : Multiple cri1:ical depths were found at this location . The c r i tical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204 . 87 

RS: 204.87 

Right Channel Bank Station I nterpolated 
Stati on El evation Data num= 97 

Sta El e v St a El ev Sta El ev Sta El ev St a El ev 
** **** ******* ********** * * ****** *** ********* ************** * * * * * ******** * * ******** 

17067. 4 991. 5 17111. 3 991.5 17255 990. 6 17291. 2 991. 6 17298.2 992.1 
17315 .9 991 17328.2 990.9 1734 5. 3 988.6 17426 .3 988 17520.6 988.2 
17594.7 988 . 5 17781.4 988.6 17822 . 3 988.5 17925.1 988.2 18001 987.2 
18108. 5 987.1 18221. 3 987 . 3 18261. 7 986. 3 18269. 2 986 . 9 18279. 6 985.4 
18296 . 9 986 . 8 18325.5 986.8 18352.2 985.5 18429.1 98 5 . 3 18 501.3 985 . 6 

18553 984. 4 18559.8 986.3 18565.9 988.9 18578.6 987.7 18604.1 983.9 
18645.9 981.4 1865 7. 3 984 18678 . 8 986.2 18730 987 . 6 18832.5 987.5 
18855.2 985.7 18859 .7 984.6 18874 . 5 986.6 18920 . 1 984.6 18942 . 9 980 . 4 

18960 980.8 18970 . 7 982 . 4 19015. 9 985.9 19104.6 986.7 19209 . 9 985.7 
19234 . 9 985 19264 . 2 982 . 7 19275 . 4 983.5 19297 . 4 981 19382.3 981.4 
19462.8 98119532 . 8 979 19555.4 979.1 19566 978 . 5 19579.4 978.5 
19588.4 976.2 19598. 7 976 . 3 19623.4 978.5 19628 979.5 19642.3 981 
19714.7 981 19730.8 981 19759 . 9 975.9 19765 976 . 4 19772.7 975.9 
19854.5 975.9 19859.5 975. 9 19861. 3 977. 3 19877.6 980 .8 19890 975 . 9 
19903 . 3 969.9 19909.9 970 19919 . 2 968.1 20001 968.1 20022. 9 968.1 
20059.2 975.3 20126 . 4 976. 2 20213. 9 975 . 3 20298.1 974.9 20351 974.8 
20377.2 977.3 20 393 . 3 977. 5 20505.4 975.8 20559.1 974.3 20612 976.5 
20624.2 974.6 20654. 3 973 . 2 20826.7 974.3 20919.3 974.9 20939.9 984.7 

20954.34991.1405 20961.2 994. 2 20981. 5 994.3 21037.9 989.4 21047 990.3 
21137.3 991. 2 21197. 6 991.4 

Manning's n values num= 4 
Sta n val Sta n val Sta n val Sta n val 

************************************************ *** ****** ******* 
17067.4 .025 18221. 3 

Bank sta: Left Right 
19462. 820954. 34 

Ineffective Flow num= 
Sta L Sta R El ev 

17067 . 4 18300 994.3 
20961 . 2 21197.6 994.3 

.037 19462 . 8 . 037 20961. 2 

Lengths: Left Channe l 

Permanent 
F 
F 

495 499 
Right 

505 

CROSS SECTION OUTPUT Profil e #PF#1 

* E.G. Elev ( ft ) 990.80 * Element: 
* vel Head (ft) 0.61 1t Wt . n-val. 
* w.s. Elev ( ft) 990 . 19 * Reach Len. (h) 
* crit w.s . ( ft ) 982 . 94 . Flow Area (sq ft) 
• E.G. s l ope ( ft / ft) *0.000767 • Area (sq ft) 
• Q Tota l (cfs) *164000 .00 • Flow (c f s) 

~~~ ~~~~~ (ft ) . 3635.74 • Top width ( ft) 
(h/ s) 5.89 * AVg. vel. Ch/ s) 

* Max c hl Dpth (ft) 22 .09 • Hydr . Depth (ft ) 
* conv. Tot a l (cfs) *5920537. 0 * Conv. (cfs) 

Length Wtd. ( h ) 498. 39 * Wetted Per . (ft) 
* Min Ch El ( f t) 968.10 • Shear (1 b/ sq h) 

Alpha 1.14 • St r eam Power (lb/ h s) . F r c tn LOSS (ft ) 0.30 * Cum volume (acre-ft) 
* C & E LOSS (ft) 0 . OS • cum SA (acres) 

.025 

coeff contr. 
.1 

Expan . 
. 3 

Left OB * c hannel 
0.037 0.037 

495 . 00 499 . 00 
6202.87 *21657 .82 
8399.19 *21657. 82 

*21030 . 64 *14 2969. 40 
• 2129.31 • 1489.40 

3.39 6.60 
5.33 14 . 54 

*759223.6 *5161313. 0 . 1165 . 78 • 1498.26 
0.25 0.69 . 0 . 86 4.57 

* 4864.36 *15991.30 
1386.67 * 1773.90 

. Right OB 

505.00 

6.71 

17. 03 

1020.12 
551. 85 

************* ** 'l:: **************************************'l::*********************************** ***** 

warning: Divided flow computed f o r this cross-section. 
Note: Multipl e critical depths were found a t this l ocation. The crit ical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 

• E. G. El ev (ft) 991. 20 • Element Left OB * Channe 1 • Ri ght OB • 
• ve l Head (ft) 0.84 • Wt. n-val . 0.037 0.037 

w.s. Elev ( ft) 990.37 • Reach Le n . (ft) 495. 00 499 .00 505.00 
• Crit w.s. ( ft) 982.85 * Flow Area (sq ft) 487.55 *21921.99 
• E.G. s l ope (ft/ ft) *0. 000942 • Area (sq ft) 487 . 55 *21921. 99 
• Q Total (cfs) *164000.00 • Fl ow (cfs) 2378.75 *161621. 30 

Top width (ft ) • 1542 . 20 • Top width (ft) 52 . 80 • 1489.40 
vel Total (ft/ s) 7 . 32 * Avg. ve l . ( ft / s) 4.88 7.37 
Max chl Dpth (ft) 22.27 • Hydr . Depth (ft) 9 . 23 14 .72 

• Conv . Total (cfs) *5343764.0 * conv. (cfs) 77509.1 *5266255.0 
Length wtd. (ft ) 498.86 • wetted Per. (ft ) 61.90 • 1498.43 

• Min c h El ( ft ) 968 . 10 • shea r ( lb/ sq ft) 0.46 0 . 86 
A 1 pha 1. 01 • sueam Powe r (1 b/ ft s) • 2. 26 6. 34 

• Frctn Loss (ft) 0 . 37 • Cum volume (acre - ft) 425.45 *16538.78 30.85 
* C & E LOSS (ft) 0.06 * Cum SA (acres) 68.52 . * 1776.00 5.87 
*** * **********************'**'*'********1:****** 1: * * ****'*'*'*'**************************1:************* * 

Note: Multipl e cri tical depths were fou nd at this l ocati on . The critical depth with the l owe s t , va l id, 
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Pre - Project 
water surface was used . 

CROSS SECTION 

RIVER : 1 
REAC H: 1 

INPUT 
oe scripcion: 204 . 78 

RS: 204.78 

Rlghc Channe l Bank ScatlOn Incerpolated 
Stat1on Elevat1on Data num= 87 

sta El ev Sta El ev Sta El ev Sta El ev Sta El e v 
******* ************ **** ****** ********************* ****************************** 
16026.1 987.6 16094.8 987 . 3 16113.5 986.9 16143.6 989.2 16147 . 7 
16176.4 990.8 16200.6 988 . 8 16231.8 988.4 16338 . 9 988.8 16416 . 1 
16579 . 2 988.9 16686 989.1 16786.7 989 . 1 16866.8 989.3 17093.1 
17192 . 6 989.3 17283. 5 988 17369.3 988 17407 . 5 989 . 7 17420. 2 
17479 . 3 987 17521.2 986.9 17670.9 988 17754 . 2 987 . 8 17912.8 
17952.6 987.1 18028.5 987 18174 . 7 986 . 5 18221. 6 986. 3 18279.6 
18350.4 984. 9 18361. 8 983 18373 . 6 985.9 18402 . 3 985.9 18413. 2 
18427 . 5 987.2 18487.5 986.4 18504 984.4 18585 . 3 983.7 18598.2 
18667 . 6 983 . 9 18753.3 984.6 18756 . 1 984.9 18767.8 981.3 18836.7 
19173 . 1 979.8 19219.1 979.8 19295.8 977. 2 19323.7 977.5 19337.5 
19356.4 981 19398.6 983 19409.2 982.4 19419.8 979 . 2 19429.6 
19432. 3 975 . 9 19489.4 975.9 19561.1 974.8 19621.6 973 19660.7 
19667 . 7 970 . 8 19677 .1 967.6 19767.4 968.8 19768 968 . 8 19935 . 5 
19986 . 5 968 20033 . 8 975 . 7 20056.9 977.8 20073.7 975 . 3 20160 . 4 
20170 . 8 975.3 20229 . 5 975 20246 . 7 975 20324.8 974 . 9 20340 

20452 975 . 9 20510 . 9 973 20530 . 9 973.1 20662.3 973 . 7 20706 . 1 
20782.6 974.9 20801. 8 975.120832.33990.9976 20840.4 995 . 2 20866 . 6 
20921.2 988.9 20982 . 7 988 . 3 

Manning's n va 1 ues num= 4 
Sta n va l Sta n va l Sta n val Sta n va l 

*********** ********** ******************************************* 
16026 . 1 .025 18427.5 

Bank Sea : Left Right 
19398.620832.33 

Ineffective Flow num= 
Sta L Sta R El ev 

1602 6 .1 18400 99 5 . 2 
20840.4 20982.7 995.2 

.037 19398.6 .037 20840.4 

Lengths: Left channe l 

Permanent 
F 
F 

505 515 
Ri ght 

550 

CROSS SECTION OUTPUT Profile #PF#l 

.025 

Coeff Contr . 
.1 

990. 2 
988 . 9 
989 . 3 

988 
987.4 
986.1 
983.6 
984.9 

981 
981 

977.4 
972 . 1 

968 
975 
975 

973 . 8 
994 . 5 

Ex pan. 
. 3 

*********************************************************************************************** 
E. G. Elev (ft) 990.45 El ement Left OB Channel Right OB 
vel Head (ft ) 0.45 wt . n- val. 0 . 037 0.037 
w.s. Elev (ft ) 990.01 • Reach Len . ( ft) 505.00 515.00 550.00 
Crit w.s. (ft) 980 . 93 * Fl ow Area (sq ft) • 8139 . 91 *23734.97 
E.G. Slope Cft/ ft:) *0.000477 * Area ( s q ft) *12728.28 *237 34.97 
Q Tocal (cfs) *164000.00 • Fl ow (cfs ) *29111.40 *134888.60 
Top width (ft:) * 4837.51 • Top width (ft) • 3333.40 1431.83 
vel Total (ft/s) 5. 15 • Avg. vel. (ft/s ) 3 . 58 5.68 
Max Chl Dpth ( ft:) 22.41 * Hydr. Depth ( ft:) 8.15 16 . 58 
Conv . Total ( c fs) *7512086 . 0 * Conv. (cfs) *13 33460.0 *6178626 . 0 
Length Wtd . (ft) 513 . 16 * wetted Per. ( ft) 1000.57 1438 . 22 
Min ch El (ft) 967 . 60 s hear ( lb/sq ft) 0 . 24 0 . 49 

92.43 

72 . 28 

Alpha 1 . 09 Stream Power ( l b/ ft s) 0.87 2 . 79 
Frctn Los s (ft) 0 . 33 * Cum vol ume (acre - ft) 4744.32 *15731.30 * 1019.55 
C & E LOSS (ft) 0.03 Cum SA (ac res) 1355.64 * 1757 . 17 551.33 

***************** ****************************** ************************************************ 
warning: Divided f l ow computed for this cross-section. 
warning: The cross-section end points had to be extended vertically for the computed water surface. 
Noce : Multiple critical depths were fo und at this l ocation . The critical depth with the lowe s c, vali d , 

water surface wa s used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
**************** **************************** ********************************************* ****** 

E. G. El ev ( ft) 990 . 77 * El emenc Left OB chan ne 1 
ve l Head ( ft) 0 . 63 wt. n- val. 0.037 0.037 
w.s . El ev (ft) 990.13 • Reach Len. (ft) 505.00 515.00 

• crit w. s . (ft) 980.78 • Flow Area (sq ft ) 2009.30 *23919 . 55 
E.G . s l ope (ft/ ft) *0.000611 • Area ( s q ft) 2009.30 *23919 . 55 
Q Total (cfs ) *164000.00 • Flow (cfs ) 9303.23 *154696.80 

* Top width (ft) • 1620.43 • Top widch (fc) 188.60 * 1431.83 
vel Tocal (ft/ s ) 6.33 • Avg. vel. (ft/ s ) 4.63 6.47 
Max Chl Dpth (ft) 22.53 * Hydr. Depth (ft) 10.65 16.71 
conv. Total (cfs) *6634912.0 * Conv. (cfs ) *376378.6 *62585 33.0 
Length Wtd. (ft) 514. 26 • wetted Per. (ft) 199.46 • 1438.35 

• Min Ch El (ft) 967.60 Shear ( 1 b/ sq ft) 0. 38 0. 63 

Right OB 

550.00 

A 1 pha 1. 02 Stream Power ( 1 b/ ft s ) 1. 78 4 . 10 
Frctn Loss (ft) 0 . 42 Cum volume (ac r e - ft:) 411.26 *16276.21 30.85 

* C & E LOSS (ft) 0.04 Cum SA (acres ) 67.15 * 1759.27 5 . 87 
******* **************************************************************************************** 

Note: Mul tiple c r itical depths were found ac this l ocation. The critical depth with the lowe s t , valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
oescri pci on: 204.68 

RS : 204 . 68 

Rlght Channel Ba nk Stac1on I nterpolate d 
Stati on El evat1 on Data num= 97 

St a El ev sta El ev Sta El ev Sta El ev Sta El e v 
******************************************************************************** 
17501.1 986.1 17554 .2 985 . 7 17607.9 985.5 17645.5 987.6 17657 986.8 
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• 

• 

Pre-Project. 
17668 . 8 987.1 17674.9 990 . 2 17682.2 987 . 8 17691 985 . 7 17742 . 4 986 . 2 
17748.2 986.3 17778 988.7 17792 .2 990.8 17806.1 988.7 17807 . 3 988 . 9 
17839 . 5 987 . 8 17848.5 986.9 17867 . 4 986 . 8 17881.2 986 . 2 17970.4 985.8 
18016 . 4 985 . 9 18087.9 985 . 4 18189.8 985 18231 . 2 984 . 8 18295 . 5 984.9 
18354 . 5 984.6 18412.6 984 . 3 18437 . 1 982.9 18472.2 984 18491.1 983.4 
18518. 9 981.6 18530 . 8 984.6 18531.9 985.1 18550.1 982. 9 18601.2 983.1 
18621.4 983.6 18662.6 982 . 9 18685 . 1 983 18736.6 981.7 18767.6 980.4 
18849.4 980.3 18886.2 980.2 18950.6 980 19029.6 979.9 19057.5 983 
19071.2 980.7 19099.7 980.9 19114 981. 6 19143. 3 981. 3 19197.1 981.7 
19249.9 983.3 19284.9 981.9 19308 . 1 982.1 19314 . 7 984.6 19321.8 985 
19357 . 4 981 19361.7 979. 6 19368 . 2 980 . 1 19394 . 4 978.2 19398 . 6 975.9 
19415 . 9 975.9 19458 . 6 973.3 19479. 3 973.1 19513.5 971.9 19564.9 971.9 
19621.8 972 . 2 19668 . 2 973. 2 19691. 4 975 . 5 19719 976 . 9 19734 . 6 976.2 
19779 . 1 971. 8 19814 . 3 971.4 19869. 4 971.6 19901 972. 5 19927.9 972 . 8 
19942.8 973.9 20011 . 2 975 . 3 20053 .7 976. 3 20121.8 976.1 20137 . 2 975.6 
20206 . 4 975 . 5 20256.1 973. 7 202 73. 3 974.7 20295 973 20348.3 973.2 
20369 . 6 973.3 20516.3 974 . 120548 . 61990 . 5028 20548. 8 990.6 20582.8 991.5 

20647 987 . 5 20715. 7 987.8 20786 . 9 988 20814 988 20872.4 988.2 
20904 . 2 988.1 20971 988 . 4 

Manning's n values num= 
Sta n val s ta n val St a n va l sta n val Sta n val 

1!1- 1:: * * * * * * * * * * * * * * * * * * * * * *** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * 
17501.1 . 025 18472 . 2 

sank Sta: Left Right 
19321.820548.61 

Ineffec tive Flow num= 
Sta L Sta R Elev 

17501.1 18455 991.5 
20582 . 8 20971 991.5 

.037 19321.8 . 0 37 20548.8 

Lengths: Left c hanne 1 

Permanent 
F 
F 

32 5 407 
Right 

570 

CROSS SECTION OUTPUT Profile #PF#1 

. 037 20582 . 8 

coeff Contr. 
.1 

.025 

Expan . 
. 3 

* * * * * * * * * * * * * * * * * * * * * * * *'fr * * * * * 1::1r * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * *** * * * * * 
* E. G. El ev (ft) 990 . 10 * Element Left OB • Channe l Right OB • 
• vel Head (ft) 0.73 Wt. n-val. 0 . 037 0.037 
* w.s. Elev (ft) 989 . 36 * Reach Len . ( ft) 325 . 00 407 . 00 570.00 
* Crit w.s. (ft) 982 . 91 • Flow Area (sq ft) • 6628 . 41 *18234 .16 
• E.G. slope (ft/ ft) • o . ooo9o3 • Area (sq ft ) *10032.96 *18234.16 473.96 
• Q Total ( cfs) *164000.00 * FlOW (cfs) *31211. 30 *132788. 70 . 
* ~~~ ~~~~~ (ft) . 3375.81 • Top width (ft) • 1797. 31 • 1224.57 353.93 

(ft/ s) 6 . 60 • Avg . vel . (ft/ s) 4. 71 7. 28 
• Max Ch 1 Dpth ( ft ) 17.96 • Hydr. Depth (ft:) 7. 65 14 . 89 
* Conv . Total (cfs) *5457597 . 0 • conv. (cfs) *1038650.0 *4418946.0 
* Length Wtd. (ft) 390.47 * wetted Per. (ft) 868.45 * 1230.06 
* Mi n ch El (ft) 971.40 * shear (1 b/ sq ft) 0.43 0.84 
* Alpha 1.08 * Stream Power ( l b/ft s) * 2.03 6.09 
* Frctn LOSS (ft) 0.43 * cum volume (ac re - ft) • 4612.38 *15483. 21 1015.97 
* C & E LOSS (ft) 0.03 * Cum SA (acres) 1325.89 • 1741.47 548 . 64 
************** ***** **** ************************************ *************'tc********************** 

warning: Divided f l ow computed for this cross-section . 
warning: The c ross-section end points had to be extended ve rti ca 11 y for t he computed water surface . 
Note: Multipl e critical depths were found at this l ocation . The critical depth wi th the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 

* E.G. Elev (ft) 990 . 31 * Element Left OB * Channel • Right OB * 
• vel Head (ft) 0.99 • Wt . n-val. 0.037 0.037 
• w.s. Elev (ft) 989.32 * Reach Len . (ft) 325 . 00 407.00 570.00 
• Crit w.s. (ft) 982.81 * Flow Area (sq ft) • 2820.76 *18179 . 75 
• E. G. slope (ft/ ft) • o. 001151 • Area (sq ft) • 2820. 76 *18179 . 75 
• Q Total (cfs) *164000.00 • Flow (cfs ) *14831.20 *149168 . 80 
• Top wi dth (ft) * 1586.28 • Top width (ft) 361.80 • 1224 . 48 

ve l Total (ft/ s) 7 . 81 • Avg. ve l . (ft/ s) 5 . 26 8 . 21 
Max chl Dpth (ft) 17 . 92 • Hydr. Depth (ft) 7.80 14 . 85 

• conv. Total (cfs) *4834418 . 0 • Conv. (cfs) *437196 . 3 *4397221.0 
• Length wtd. (ft) 395.87 * Wetted Per. (ft) 372.04 • 1229.96 
* MinCh El (ft) 971.40 • Shear (lb/ sq ft) 0.54 1.06 
• A 1 pha 1. OS * Stream Power (1 b/ft s) * 2. 86 8. 71 
* Frctn Loss (ft) 0.51 * Cum volume (acre-ft) 383.27 *16027.35 30.85 
• C & E LOSS (ft) 0.02 • Cum SA (acres) 63.96 * 1743 . 57 5.87 
******* ****** ************* ****** *********** *********************************** **** ************* 

Note : Multipl e cri t i cal depths were found at this l ocation . The critical depth with t:he lowest, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204 . 61 

RS : 204.61 

Station Elevat ion Data num= 96 
sta Sta El ev Sta Elev 

14501.4 987.8 14573 . 3 990 14582. 2 
14862.5 988 15060 988. 1 15169 
15354.3 989.1 15407- 2 987 . 7 15581 
15973.3 987. 8 16138. 5 987.8 16253 
16502.7 987 16642.3 986.6 16753.7 
17201.6 986 . 5 17292.3 986.1 17385 
17544.8 987 17555.9 984.9 17607 . 1 

17907 986 . 4 17945.4 985.9 18071.1 
18300 .. 1 984.4 18402.9 984.9 18466 . 2 
18563 .6 983 . 3 18578.3 983 18591. 3 
18687 . 3 985.4 18775 . 1 988.2 18821. 3 
19090 . 8 980.1 19180.1 979.7 19288 
19471. 3 983.1 19479.7 979.4 19500.4 

19781 972.7 19928.9 9 73 . 4 20022 
20188.3 973 20275.9 973.4 20374 . 8 
20482 . 9 988.5 20507 986 . 5 20620.9 
20944 .2 987.1 21033 . 3 987 .2 21060 .5 

El ev Sta El ev Sta El ev 

98 7. 6 14618. 2 988 . 2 14777 . 3 988.3 
988.1 15293.6 988.1 15349.5 988 
987. 7 15683.1 987. 7 15895.1 987 . 7 
987. 3 16305. 2 988.9 16356.5 986 . 6 
986. 8 16913. 6 986.7 17015.2 986 . 4 
986.2 17492.5 986.6 17525.7 986 
987.6 17733.4 988 17760.1 988 . 2 
985 . 8 18171.7 984.9 18250.5 986 . 1 
984 . 6 18493.6 983 .5 18498 . 9 981.8 
980. 7 18665 . 2 981. 8 18677. 5 983 . 2 
988 . 9 18834.2 979 . 9 18973.9 980.4 
980.1 19386.4 980 . 8 19428 . 1 982.7 
973.3 19642.8 973.3 19760 . 9 972.7 
973.4 20085.3 975.2 20097 .7 972.6 
973.9 20426.1 974. 2 20456.1 987.8 
986.8 20726 . 9 987 20849.8 987.1 
987 . 3 21176 . 6 986.9 21261. 7 986.8 
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21362 . 3 
21835.5 
21963. 1 

986.7 21489 . 6 
987.5 21887 . 1 
990.8 

987 21584.7 
988.6 21890.1 

num= Manning' s n values 
Sta n val S"'ta n val sta 

987 . 7 21599.3 
987.2 21897.8 

n val Sta 

Pre-Project 
987.7 21697.6 987 . 5 
989 . 2 21930 . 6 990 . 8 

n val 
**************************************************************** 
14501.4 .025 18498.9 

Bank Sta: Left Right 
19471. 3 20482 . 9 

Ineffective Flow num= 
Sta L Sta R El ev 

14501.4 18570 990.8 
20482.9 21963.1 990.8 

. 037 19471.3 . 037 20482.9 

Le ngth s : Left channe 1 

Permanent. 
F 
F 

395 449 
Right 

545 

CROSS SECTION OUTPUT Profile #PF#1 

.025 

coeff contr . 
.1 

Expan. 
. 3 

**************************************************************************************** ** ***** 
E.G . Elev (ft) 989.64 . Element Left OB * channel • Right OB 
vel Head (ft) 1.05 Wt. n-val. 0.037 0.037 

* w.s . Elev ( ft) 988. 59 . Reach Len. (ft) 395 . 00 449.00 545.00 
* Crit w.s. (ft) 983.53 . Flow Area (sq ft ) 6207 . 90 *14692. 94 
• E.G . s lope (ft/ft) *0.001360 • Area (sq ft) *12682 .15 *14692. 94 • 2059.67 
• Q Total (cfs) *164000.00 * FlOW (cfs) *34891. 40 *129108 . 60 . . ~~~ ~~~~~ (ft) . 7282.60 • Top width (ft) • 4858 . 98 . 1011 . 60 • 1412 . 02 

(ft/s) 7. 85 • Avg. vel. (ft/s) 5 . 62 8. 79 
• Max chl Dpth (ft) 15.99 • Hyd r. Depth (ft) 7.05 14 .52 

conv. Tota 1 (cfs) *4447568.0 • conv . (cfs) *946230.9 *3501337 . 0 
Length Wtd. ( ft ) 441.21 * wetted Per. ( ft ) 883.70 • 1016.51 
Min Ch El (ft) 972.60 * shear ( 1 b/sq ft ) 0.60 1.23 
Alpha 1.10 * St ream Power (1 b/ ft s) . 3.35 10 . 78 
Frctn LOSS (ft) 0.69 * cum volume (acre-ft) • 45 27.64 *15 329 . 38 999.40 
C & E LOSS (ft) 0.02 • Cum SA (acres) • 1301.06 • 1731.02 537.08 

**********"*************:!-******************************* **** ************************************ 

warning: Divided flow computed for this cross-section. 
warning: The cross-section e nd points had to be extended verti ca 11 y for the computed water surface . 
Note: Multiple critical depths were found at this l ocation . The critical depth with the lowest, valid, 

water surface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 

E.G. El ev ( ft) 989 . 78 Element Left OB • Channe 1 Right OB 
• vel Head (ft) 1.16 Wt. n-val. 0.037 0.037 
• w.s. Elev (ft) 988 . 62 • Reach Len. (ft) 395.00 449 . 00 545.00 

Crit w.s. (ft) 983 . 47 • Flow Area (sq ft ) 4821.31 *14720 . 97 
E.G. s lope (ft/ft) •o . 001462 • Area (sq ft) 4821. 31 *14 720. 97 
Q Tota l (cfs) *164000 .00 • Flow (cfs) *29704.86 *134295.10 

• Top width (ft) • 1602.90 • Top widt h ( ft) 591. 30 • 1011. 60 
ve l Total (ft/s) 8.39 • Avg. vel . ( ft /s) 6.16 9 . 12 
MaX Chl Dpth (ft) 16.02 * Hydr. Depth ( ft ) 8.15 14 . 55 

• conv . Total (cfs) *4289077.0 * conv. (cfs) *776868. 4 *3 512208.0 
• Length Wtd. (ft) 442.77 • Wetted Per. ( ft) 599.90 • 1016.63 
• Minch El (ft) 972.60 • s hear (lb/sq ft) 0.73 1.32 
• A 1 ph a 1. 07 • Stream Power (1 b/ ft s) 4. 52 12 . 06 

Frctn Los s (ft) 0.74 • cum volume (acre-ft) 354.76 *15873.64 30.85 
• c & E Loss (ft) 0.02 • cum SA (acres) 60.41 • 1733 . 12 5.87 
11!'11::"11::11::11::11::11::11::11::'!t**************************************************'lt'lt11::11::11::"11::11::11::*************************** 

Not.e: Mu l tiple critical depths were foun d at this l ocation. The critical depth with the lowest , valid, 
wat.e r surface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 204.53 

RS: 204.53 

St.at. i on El evat.i on Dat:a num= 96 
sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

*********************** ********************************************************* 
17504.9 987 . 8 17516 . 3 987.9 17522.8 987.1 17597 987.9 17615.7 987 . 3 
17634.6 987.5 17637 . 7 988.117645.9 986.3 17657.9 988 17704.2 989.7 
17740 .1 1006.3 17784 . 7 1004.7 17850.8 1006.5 17875.5 988.5 17970.4 986 . 9 
18011.9 987.2 18027.9 986.1 18091.1 986 . 1 18155.5 985.2 18204.4 984.7 
18283 . 5 984.5 18320.2 984.4 18443 984 . 3 18501.9 983.9 18579.8 983.6 

18647 982.6 18678.7 980.4 18706.4 982.9 18747 982.6 18757 983.3 
18815.9 983 . 6 18827.1 980 . 6 18916.2 981. 2 18927 . 3 982 19007.2 982.5 
19073.9 982. 8 1917 5. 3 983 . 2 19185.4 983.5 19240.3 981 19276 975.9 

19293 975 19359.2 979 . 5 19386 976 19409.2 976.4 19468 .7 973.1 
19520 . 6 973 19547.6 973 . 9 19571.2 975.5 19585.1 972.9 19610. 7 972.7 
19729.3 972.9 19787.3 973 19805. 5 973.5 19860.6 976.1 19930.7 975.8 
19979.8 9 7 3 . 4 19994. 9 973.6 20150.7 974 20174.8 974 20434.3 974.4 
20443 . 5 974.5 20465 . 7 985.2 20495.9 987 . 1 205 50.8 986.4 20566 984.8 
20629.6 984.7 20701.1 984.8 20780. 4 985 20872.2 985 20943 985.1 
21022.1 985. 1 21052 . 3 985 21118.4 984. 9 21183.9 984 . 8 21260.2 985 
21337.7 986 .1 21351.7 986. 3 21381.4 984.7 21472.3 984 . 9 21564.8 985.3 
21626.7 986.2 21653 . 6 986.5 21678 . 1 985.5 21716 .4 985 . 3 21781 984.7 
21817.6 987.6 21875 . 1 987.3 21880 .1 988.5 21884.2 988. 1 21885 988.9 
21887.9 987.2 2189 4. 1 988.4 21914.7 989.1 21935.1 988.6 21999 . 2 989.8 

22011 990.1 

Mann ing 's n val ues num= 
s t a n val Sta n val sta n val sta n val Sta n val 

********************* ******************************* **************************** 
17504.9 .025 18647 .037 19185.4 .037 20495 .9 .037 20566 .025 

Bank Sta : Left Ri ght Lengths: Left channel Right coeff cont.r. Expan . 
19185.4 20495.9 570 552 525 .1 . 3 

Ineffecti ve Flow num= 
Sta L Sta R Elev Permanent. 

17504.9 18730 1000 F 
20495.9 22011 1000 F 
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• 

• 

• 

Pre - Project 
CROSS SECTION OUTPUT Profile #PF#1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

E. G. Elev (ft) 988.93 • Element Left OB channe l *Right OB • 
vel Head (ft) 1. 25 wt. n- val. 0.037 0.037 
w. s . Elev (ft) 987.68 * Reach Len. ( ft) 570.00 552.00 525 . 00 

* c rit w. s . (ft) 982.99 * Flow Area (sq ft) 2401.60 *16442.59 
E. G. slope (ft/ ft) *0. 001814 * Area (sq ft) 4931. 95 *16442. 59 * 3265 . 12 
Q Tot al (cfs) *164000.00 * Flow (cfs) *12437. 51 *151562 . 50 * 
Top width (ft) * 4061.16 * Top width ( f t ) * 1366.62 * 1310.50 1384.04 
vel Total (ft/s ) 8.70 * Avg. vel. (ft/ s) 5.18 9.22 
Max chl Dpth (ft) 14.98 • Hydr . Depth (ft) 5.27 12.55 
Conv . Total ( cfs ) *3850514 . 0 * Conv . (cfs) *292017 . 1 *3558497.0 
Length Wtd. ( ft) 552.82 * Wetted Per. (ft) 455.86 • 1314.36 
Min Ch El (ft) 972.70 Shear (lb/ sq ft) 0.60 1.42 
Alpha 1.06 Stream Power ( l b/ ft s) * 3.09 13.06 
Frctn Los s ( ft ) 1.15 Cum volume (acre-ft) 4447.78 *15168.91 966.09 
C & E LOSS (ft) 0 . 01 Cum SA (acre s ) * 1272.84 * 1719.05 519 . 59 

* * * * * * * * * * * * * * * * * * * * * * * * * * * *-:. * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

warning: 
warning: 

Note: 

Divided flow computed for this cross-s ection. 
The energy loss was greater than 1.0 ft ( 0.3 m). between the current and previous c ross 
s ection . Thi s may indi cate the need for additional cross sections. 
Multiple c riti ca l depths were found at this location. The critical depth with the l owe s t , 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
******************************************-/~:****************************** * **** ***************** 

E. G. El ev (ft) 989.03 * El ement Left OB Channel Ri ght OB 
• vel Head ( ft ) 1.35 * wt . n- val. 0 . 037 0 . 037 

w. s . Elev ( ft) 987 .68 * Reach Len. (ft) 570.00 552 . 00 525. 00 
• crit w.s. (ft) 982.94 • Fl ow Area ( s q ft) 1560 . 11 *16445 . 87 
• E. G. s l ope (ft/ ft ) • o . 001919 * Area ( s q ft ) 1560.11 *16445 . 87 

Q Tota l (cfs) *164000.00 * Flow (cfs) 8110.36 *155889.60 
* Top width (ft) * 1610 . 90 • Top width (ft) 300.40 * 1310 . 50 

vel Total (ft / s) 9 . 11 * Avg. vel. (ft/ s) 5 . 20 9.48 
Max chl Dpth (ft) 14.98 * Hydr. Depth (ft) 5.19 12.55 

* conv. Total ( cfs) *3743779.0 • conv. (cfs) *185142 . 7 *3558637.0 
* Length Wtd . ( ft) 552.45 * wetted Per. (ft) 307.13 * 1314.94 

Minch El ( ft) 972.70 * shear (lb/ sq ft) 0.61 1.50 
* Alpha 1.05 * Stream Power (lb/ft s) * 3.16 14.20 
* Frctn LOS S (ft) 1.21 * Cum Vol ume (acre-ft) 325.82 *15713.02 30 . 85 

C & E LOS S (ft) 0.01 * Cum SA (acres) 56.36 * 1721.15 5.87 
******* ******** ***************************** ***** *** ************* ****************************** 

va lid , 

wa rning : The energy loss was greater than 1. 0 ft (0. 3 m). between the current and previous cross 
section. This may i ndicate the need for additional cross sections. 

Note: Multipl e cri ti ca 1 depths were found at this l ocation. The critical depth with the lowe s t , valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS : 204.42 

INPUT 
oescri ption : 204 . 42 

Right Channel Bank Statl on Interpol a ted 
Stat1on Elevation Data num= 90 

sta Elev Sta El ev Sta Elev S"ta El ev sta Elev 
************************************** ****** ** ********************************** 

17576 985.4 17608 . 5 985. 2 17708 984.7 17783.2 985.9 17832.4 987.2 
17853.5 986.1 17871. 5 986.6 17926 . 9 986 17956.8 985 . 7 18023.8 985.6 
18149.3 988.2 18169.7 988.1 18191. 3 988 . 5 18226.7 987 . 2 18239 992.9 
18240.3 993.2 18241.4 992. 8 18249 . 3 987 18255.2 986.8 18279.8 990.2 
18308.3 987.7 18322.1 985.5 18347.4 985 . 3 18488.4 983.7 18517.8 983 
18560.8 983.8 18635.1 982.4 18650 . 1 983 18667.7 983 18723.8 982.5 
18733 . 2 982.4 18795.2 981. 7 18839 . 1 981. 2 18874.1 983.2 18899.1 981.9 
18955.6 982. 5 18998.6 983.3 19025.4 984 . 6 19040.4 981.3 19045 980.6 
19052.9 980.4 19095.4 981. 9 19166 . 1 982 . 1 19255.9 982 19280.2 982 
19341.8 981.8 19381.9 981.6 19437 981.1 19475 . 3 981 19500.2 980 . 6 
19543.1 978 . 9 19552.9 979.1 19561. 9 978.3 19576 . 9 979.5 19599 . 7 980 . 5 
19616.5 980.7 19649.2 979.5 1965 3 978 . 6 19672.9 972.5 19732 972.5 
19781.3 972. 6 19794. 7 975.8 19805.4 972.9 19824 . 4 972.6 19905.9 971.4 

19930 972.8 19954.4 972.4 19966.8 973.5 19992 972.4 20006 . 4 972. 1 
20057 . 7 972. 3 20101. 5 973 20150.5 972 20162 . 2 972.1 20303.9 972.1 
20322 . 7 972.1 20397.5 972.3 20434.6 971.9 20454.2 972.5 20468 . 3 973.3 
20548.4 973.9 20577.1 973.9 20609.6 973.2 20616 . 9 972.5 20646 972.8 

20682 . 09987.6656 20689.7 990.8 20701. 7 992. 2 20714. 4 988.5 20967 988.5 

Mann i ng's n values num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

******* ** * * * * ** ** **** ** **** * * * ********** * * ** ***** *** **** ***** * * * *********** ***** 
17576 . 025 18839.1 

Bank Sta: Left Right 
19025.420682 .09 

Ineffective Flow num= 
Sta L Sta R Elev 
17576 18874.1 993.2 

20689.7 20967 993.2 

.037 19025.4 .037 20689.7 

Lengths: Left Channel 

Permanent 
F 
F 

430 453 
Right 

500 

CROSS SECTION OUTPUT Profile #PF#l 

. 037 20701.7 

coeff Contr. 
.1 

.025 

Expan. 
. 3 

**************************-lt******************************* **************************** -!:* ******* 
E.G. Elev (ft) 

* vel Head (ft) 
w.s. Elev (ft) 
Crit W. S. (ft) 
E.G. slope (ft/ ft) 
Q Total (cfs) 
Top width (ft) 
vel Total (ft/s ) 
Max Chl Dpth (ft) 
Conv . Total C cfs) 
Length Wtd. (ft ) 

987. 76 
1. 36 

986.40 
982.76 

*0. 002432 
*164000. 00 
* 2778.70 

9 . 26 
15 .00 

*3325542 .0 
45 2 .82 

El ement 
Wt. n-val . 

* Reach Len . (ft) 
* Flow Area (sq ft) 
* Area (sq ft) 

* FlOW (cfs ) 
* Top width ( ft ) 
* Avg. vel. (ft/ s) 
* Hydr. Depth (ft ) 
* Conv. (cfs) 

* Wetted Per. (ft) 

Left OB * Channe l 
0.037 0.037 

430.00 453.00 
550.34 *17165.11 

2664.73 *17165.11 
* 2577.06 *161422.90 

* 1125.08 • 1653.63 
4.68 9.40 
3.64 10 . 38 

52256.9 *3273285.0 
151. 38 * 1658.94 
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Pre-Projen 
• Minch El ( h ) 971.40 *shear ( lb/sq ft ) 0 . 55 • 1.57 
*Alpha 1.02 Stream Power ( lb/ ft s) * 2 . 58 14.77 
• Frctn Loss (ft) 1 .11 * c um vol ume (acre-ft) • 4398 . 08 *149 55.97 946.41 
* C & E LOSS (ft) 0.00 Cum SA (ac res) * 1256.53 * 1700.27 511.25 
******************************* ************* *************************************************** 

Divided flow computed for this c ross-section. warning: 
wa rning: 
warn ing: 

The cross-section e nd points had t o be extended ve rti call y for the computed water s urface. 
The e nergy l oss was greater tha n 1.0 ft (0.3 m). between t he current and previous c r oss 
section . This may indicate the need for addi t i onal cross sections . 

Note: Mul t ipl e criti ca l depth s were found at this l ocation. Th e c riti cal depth with the l owest , 
wat e r surface was used. 

CROSS SECTION OUTPUT Profi 1 e # PF#2 
************************************************************* ********************************** 

E.G. El ev ( ft ) 987 . 81 * El ement Left OB * chan ne 1 Right OB 
* ve l Head ( ft ) 1.42 Wt. n-val. 0.037 
* w.s. Elev ( ft) 986 . 38 * Reach Len. (ft) 430.00 453.00 500.00 
• c rit w.s. ( ft) 982 . 73 • Flow Area (sq ft ) *17129.48 
• E.G. s lope ( ft / ft ) *0.002531 * Area (sq ft ) *17129.48 
* Q Tot a l (cfs) *164000 .00 * Flow (cfs) *164000.00 
* Top width ( ft ) * 1653.57 * Top width (ft) • 1653.57 

ve l Total ( ft / s) 9.57 * Avg . vel. (ft/ s) 9 . 57 
Max Chl Dpth (ft) 14 . 98 * Hydr . Depth ( f t) 10 .36 

* conv. Total (cfs) *3259710 . 0 * Conv . (cfs) *3259710 . 0 
Length Wtd. (ft) 453 . 00 *wetted Per . (ft) • 1660 . 67 

• Minch El (ft) 971.40 • s hea r ( lb/sq ft ) 1.63 
Alpha 1. 00 * Stream Power ( lb/ ft s) * 15 . 61 

* Frctn Loss ( ft) 1.13 • Cum volume (ac re-h) 315 . 62 *15500.28 30.85 
* C & E LOSS (ft) 0.02 *Cum SA (acres) 54.40 * 1702.37 5.87 
*******'ll'**********************************************************************************11:**** 

warning: The e ne rgy loss was greater than 1 . 0 ft (0.3 m). between the current a nd p revious cross 
secti on. This may indi cate the need for additiona l cross sect ions. 

Note: Multi p 1 e c ri ti ca 1 de pths were found at thi s 1 ocati on . The cri ti ca 1 depth with the 1 owest, 
water s urface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Descripti on: 204.34 

RS: 204.34 

Left a nd Right Channe l Ba nk St ations Interpol ated 
Station Elevation Data num= 74 

St a El ev Sta El ev Sta El ev Sta El ev St a El ev 
******************* ********* ***********1:1:1:*** 1:***1:******-i:**<i:'i:******************* 

18066. 2 
18228.2 
18514 .4 
18721.9 
18888.3 
18988.6 
19245. 5 
19487.9 
19757. 1 

19891 
20107. 5 
20465 .2 
2074 3 . 2 
20878.6 
22259 . 5 

985.2 18081. 3 
983.4 18283.2 
986.2 18516 
979.9 18774.5 
975 . 4 18906 . 9 
982 . 9 19004 . 9 

981 19310 . 8 
979 . 5 19552 
988 . 9 19782 .1 

971 19954 . 9 
972 . 7 20175.2 
971. 4 205 39.7 
970.2 20773.2 
990.5 20887.2 
985.8 22266.1 

985 18158.1 
983 .4 18339.1 
986.7 18586.8 
984. 6 18806. 4 
980.7 18919 . 1 
982.1 19086.4 
980 . 7 19329 . 3 
979.2 19615 . 6 
971 . 2 19783.9 
970.8 20009 . 4 
972. 5 20253 
971. 3 20603 . 2 

970 20795 . 3 
987 22239 .1 

987.7 22287 .1 

983 . 7 18200 983.2 18226 
987 . 8 18395.4 986.8 18498.7 
985.6 18638. 2 981 .3 18678.3 
982.8 18806.6 981.1 18864.9 
979 . 8 18932 .5 981.8 189 36.3 
981 .7 19100981.6723 19184.5 
980.7 19389.4 980 .3 1945 3.4 
978.7 19689 .1 978.5 19736.5 
970.6 19819.5 969.3 19835. 1 
971. 2 20054 .1 972.9 20100 .5 
971.7 2032 4 .6 971 . 9 20395.6 
971.5 20661.9 971.9 20671 . 8 
976.920816 .23986.0935 20827 . 4 
987.1 22248.4 987.2 22254 . 3 
988.3 22317.8 988 

Manning's n values num= 
s ta n va l Sta n val St a n val sta n val 

***************** * ******************·~*************************** 
18066 . 2 .025 18774.5 

Bank St a: Le ft Right 
1910020816. 2 3 

I neffective Fl ow num= 
Sta L Sta R El ev 

18066 . 2 19100 991 
20827.4 22317.8 991 

. 037 20827.4 . 037 20878.6 

Le ngths: Le ft Cha nn e l 

Pe rmanent 
F 
F 

495 488 
Right 

480 

CROSS SECTION OUT PUT Profi 1 e #PF#1 

.025 

Coeff Contr . 
.1 

984 
986 . 6 

981 
982.2 
983.3 
981.5 
979.8 
978.7 
971.8 
973. 1 
971.7 

972 
991 

988.2 

Expan . 
. 3 

***************************'i:****'i:*'i:************************************************************ 
* E.G. El ev (ft) 986.65 * Element Left DB * Cha nnel * Right OB 
• vel Hea d (ft ) 1. 37 wt. n- val. 0 . 037 
* w.s. Elev (ft ) 985 .28 • Reach Len. (ft) 495.00 488 . 00 480 . 00 
• c rit w.s. (ft) 981.45 • Flow Area (sq ft ) *17462 . 96 
• E.G. Sl ope ( ft / f t) *0.002470 • Area (sq ft) 2117.99 *17462 . 96 
• Q Tota l (cf s) *164000 .00 * Flow (cfs) *164000 . 00 
• Top width (ft ) * 2452.20 * Top width ( ft) 750.25 • 1701.95 

vel Total (ft/s) 9. 39 * Avg . vel. (ft/s) 9 . 39 
• Max ch l Dpth ( ft ) 15 . 98 • Hydr. Depth ( ft ) 10.26 
* conv. Total (cf s) *3299565 .0 • Conv . (cfs) *32 99565 . 0 

Length Wtd . ( ft ) 488 . 00 * wetted Per . ( ft ) * 1711.20 
• Minch El ( ft ) 969.30 • s hea r ( lb/sq ft ) 1.57 
• Alpha 1.00 *Stream Power ( lb/ ft s) 14.78 

Frc tn Loss (ft) 1.97 • Cum volume (ac re-ft) 4 374.47 *14775.92 946.41 
* C & E LOSS (ft) 0.2 2 * Cum SA (acres) * 1247 .28 * 1682.83 511.25 
************1:************************************** ******************1:'f::****************1:***1:*** 

warning: 
wa rning: 
wa rning : 

wa rning : 

warning: 

Di vided fl ow computed for this c ross-section. 
The cross-sec~ion e nd points had to be extended vertically f or t he computed water s urface. 
The velocity head has cha nged by more tha n 0.5 f t (0. 15 m). Thi s may indi cate the need f o r 
additional cross sect ions. 
The conveyance ratio ( upstream conveyance divided by downstream conveyance) i s l ess than 
0.7 or g r eater than 1 .4. Thi s may indi cate the need for addi tiona l cross sections. 

va l id , 

valid , 

Note : 

The e ne rgy loss was greater than 1 . 0 ft (0 . 3 m). between the current and previous cross 
sect ion. This may indicate the need for additi onal cross sections. 
Multiple critical depths we r e found at thi s l ocation . The c ritica l depth with th e lowest, va lid , 
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• 

• 

Pre - Project: 
wat er surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
1: * 1:1:-= * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * 

E.G. El ev (ft) 986. 66 Element Left OB channe 1 
* vel Head ( ft) 1.37 Wt. n- val . 0.037 
* w. s. Elev (ft) 985 .29 * Rea ch Len . ( ft) 495 . 00 488.00 

Crit W. S. (ft) 981.45 * Flow Area (sq ft) *17480.30 
• E.G . slope (ft/ ft) *0.002469 * Area (sq ft) *17480.30 
* Q Total (cfs) *164000.00 * Flow (cfs ) *164000 . 00 
* Top width (ft) * 1701.99 * Top width (ft) * 1701. 99 

vel Total (ft/ s) 9.38 * Avg. vel. (ft/s) 9.38 
Max c hl Dpth (ft) 15.99 * Hydr. Depth (ft) 10 . 27 

* Conv. Total ( cfs ) *3300310.0 * conv . (cf s) *3300310.0 
Length wtd. (ft) 488.00 * wetted Per. (ft) * 1714. 87 

* Min ch El (ft) 969. 30 • shear (1 b/ sq ft) 1. 57 

Right OB 

480.00 

* Alpha 1.00 *Stream Power ( lb/ft s) * 14.74 
* Frctn Loss (ft) 1.97 • Cum volume (acre-ft) 315.62 *15320.32 30.85 
* C & E LOSS (ft) 0 . 22 Cum SA (acres) 54.40 * 1684.92 5. 87 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

warning : 
warning: 

Divided flow computed for this cross-section. 
The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m). This may indi cate the need for 
additional cross sections. 

warning: 

warning: 

The conveyance rat:io (upstream conveyance div i ded by downstream conveyance) is l es s than 
0.7 or greater than 1.4. This may indicate t he need for addit i onal cross sections . 
The energy loss was greater than 1.0 ft ( 0 . 3 m). between the current a nd p revious c ross 
section. This ma y indicate the need for addition a 1 cross sections . 

Note: Multiple critical depths were found at this l ocation. The critical dept h with the lowes t, valid, 
water surface was used. 

CROSS S ECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204.25 

RS: 204 . 25 

Left and Right channe 1 Bank Stations rnte rpo 1 a ted 
Stati on Elevation Data num= 202 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
* * * * * * * * * * * ** * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * 
13993. 51 986. 914130 . 56 

15050.6 988.115090.94 
15128.77 988.115132.01 
15173.36 986.215690.75 
15907.38 988.115919 . 42 

16049 986.116175.22 
16486. 56 987.416495 . 93 
16535.99 985.816542 . 09 
16687.99 984.816810.65 
16922.74 984.6 16941.4 
17048.94 986.617091.64 
17398 . 31 984.317414.87 
17721.19 984.217812. 48 
17880.92 98517892. 56 

17988.7 986 . 718005.49 
18158 . 97 986 . 818174.45 
18300 . 85 986.118323.52 
18490.27 985.5 18520.4 
18633.73 984.818652.28 
18719.46 976 . 218724.94 
18812.39 98218851.86 
18958.37 980 . 818990.64 
19061 .47 981.919088.33 
19134.63 980.819139.73 
19263. 33 980. 219297.08 
19438.75 979.41 19458.3 
19542.19 978.7319623.64 
19703.53 975.7119717.53 
20035.47 970 . 8820227.56 
20309.92 971.7420357.54 
20526.05 969.29 20588.3 
20680.85 971.2420705.02 
20818. 53981.025320830.46 
21004.86 987. 3921018 . 73 
21157.66 981.421178 . 54 
21290.06 979.4521361.92 
21481.84 981.6121499.03 
21862.63 982.921876.61 
22083.67 984.1722130 . OS 
22339.34 986.3522389.33 
22486.29 987.5222500.35 

987.4114486.44 987 . 43 14755.8 
987. 5715102.07 987. 5 715109.44 
987.97 15140 988.4715148.98 
986.1815878.25 985 . 1815889.67 
987.92 15924.1 987.4715931.02 
986 . 0216450.56 986.1616463.91 
987.116504.19 987.7916511.66 

985 . 62 16555 985.5516564.89 
985 . 2916823.94 985. 32 16873.9 
984.2616960.75 984.6616990.05 
985 . 2817177.92 98517208.14 
984. 49 17522 . 6 984. 39175 56. 82 
984.25 17851.5 984.8117861.89 
984.3517898.26 983.9217932.23 
986 . 89 18050. 6 987 . 5718083. 28 

987.118185 . 88 987.1218240 . 34 
985. 5518372 . 65 985.1418410 . 49 
985.1518569 . 61 985 . 8 18587.9 
984.25 18660.4 983 . 8518672.96 

975.718730.59 976 . 2818765.73 
982. 6718856 . 84 982 . 0218876. 79 
980.15 19005 . 3 981. 3 19038 
981.0319097.24 980 . 6119117.27 
980. 7919178. 34 980 . 9919189. 92 
979.95 19300 979.93619332 . 52 

979. 519506. 35 978. 719519 . 13 
978. 619631.41 978. 619649 . 23 
970.2 19739 971.319747 . 27 
972.420273.64 972 . 3620297. 51 
969.8 20436.7 969 . 4420448 . 29 
969 . 720612.99 970.1420643. 57 
971.520710.67 971. 3720740.01 

982. 09 20922. 2 989. 620964.06 
981.0821052.72 981.121087.73 
981.5221210.73 981. 221262.99 
980 . 42 21408. 6 981. 221446. 51 
981. 7121649. 19 981.921681.55 
982.9521939.71 983.421983.01 
984. 4322172.04 984.42222 5. 83 
985.4622416.26 985.922438.79 
987.24 

num= Manning's n values 
sta n val sta n val sta n val 

13993.51 . 03518812. 39 . 03 221290. 06 .025 

Bank sta: Left Right Lengths: Left channel Right 
1930020818. 53 510 508 500 

rneffecti ve Fl ow num= 
Sta L Sta R Elev Permanent 

13993 . 51 19300 990 F 
20922 . 222500 . 35 990 F 

CROSS SECTION OUTPUT Profile #PF#1 

987.0314937.72 
988.6415116.98 
986.9315153.86 
986.2815904.51 
985 . 8315970.22 
986 . 2916480.31 

987.916518 . 49 
984.2816584 . 86 
984 . 7316893. 09 
984.3317020. 18 

985 . 117249.69 
984.2 117600.03 
984. 59 17867 .1 
986.4917944.09 
987.6218106.23 
986.9218277. OS 
985.0818449.87 
985. 7618609. 93 
983.4118703.66 
981. 3818788. 83 
980.9318917. 58 
982 . 5519054.34 
982 . 08 19126.5 
980 . 9119237.27 
979. 7819361 . 32 
978.8519527 . 66 
978.6319696 . 73 
974.5119771.1 
972 . 19 20307.7 
969 . 4520499.51 
971.0820655 . 61 
974 .1420776 . 89 
989 . 9520995.89 
980.7921108 . 33 
982.6321279.42 

981. 421456.08 
982.0721787.28 
983. 3822043. 39 
984. 5822265.02 
986.0322474.98 

Coeff Contr. 
.1 

987 . 04 
989.38 
985 . 73 
988. OS 
986.25 
987.87 
987.78 
984.26 
984. 53 
984.79 
984 .95 
984.35 
984.93 
986.98 
986.76 
986.27 
985.08 

985. 4 
978 . 51 
981.86 
980 . 72 
981.71 
981. 33 
980 . 78 
979.52 
978. 72 
978.82 
974.27 
971.98 
969.22 
971. 37 
977.31 
990.41 
980.92 
982.45 
981.58 
982.66 
983.78 
984.87 
986 . 32 

Ex pan. 
. 3 

********** ****** '"*********** ************************************************************* ****** 
E.G. El ev (ft) 984.46 * Element Left OB Channel Right OB 

* vel Head (ft) 3.56 * Wt. n-val. 0.032 
* W. $ . El ev (ft) 980.90 * Reach Len. (ft) 510 . 00 508.00 500.00 

Cr it W. S. ( ft) 980.90 * Fl ow Area (sq ft) *10836. 44 
E. G. s l ope (ft/ ft) *0. 007742 * Area (sq ft) 277.23 *10836. 44 82 . 25 

* Q Total (cfs ) *164000. 00 * Fl ow (cfs) *164000.00 
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Pre-Project 
• Tvoep WT0i~ at h1 ((ff;/)s) * 1993.93 * Top Width (h) 339.61 * 1517.18 

1 , , 15.13 * Avg. vel . (ft /s) 15.13 
Max Chl Dp1:h (h) 11.68 * Hydr . Depth (h) 7 . 14 
conv. Total (cf s) *1863855.0 * conv . (c f s) *1863855.0 

137.15 

Leng1:h w1:d. ( h ) 508. 00 • we ned Per. ( h ) • 1520.08 
• Mi n Ch El (h) 969.22 s hea r ( lb/ sq h) 3.45 

Alpha 1.00 St ream Power ( lb/ ft s) • 52.15 
Frc1:n Loss ( h ) 1.15 Cum volume (ac re -h) * 4360.86 *14617.40 945.96 
C & E LOSS (h) 0. 79 Cum SA (acres) 1241.09 * 1664 . 79 510. 50 

*********** ************ ********** ********************* **************** ***** ** ****************** 
wa rning : 

warning: 
warning: 

warning: 

warning: 

warning : 

Note: 

The ene rgy equati on could not be ba lanced within the specified number of iterations. The 
program used cri t ical depth for the water su rface and continued on wit.h the calcul ations. 
oi v1 ded flow computed fo r this c ross - section . 
Th e ve 1 oc i W head has changed by more 1:han 0. 5 f1: ( 0 . 15 m). Thi s may indicate the need for 
additi onal cross sect i ons. 
The conveyance ratio ( ups1:ream conveyance divided by downstream conveyance) is l ess 1:han 
0.7 or greater than 1 . 4. Thi s may indicate the need for additional cross secti ons. 
The energy loss was greater than 1.0 f1: (0.3 m) . between the current a nd previous cross 
section. Thi s may indi cate the need for additi ona l cross sections. 
During the standard step iterations , when the assumed water su rface was set equa l to c riti cal 
depth, the calcula1:ed wate r s urface came back below c riti ca l depth . This indicates that there 
is not a vali d s ubcritical answer. The program defaulted to c riti cal depth. 
Multiple critical depths were found at t hi s location. The critical depth with the lowest, val id , 
wat er: s urface was used . 

CROSS SECTION OUT PUT Profile #PF#2 
**************** ***** ************************ ********* ** ***************** ***************** ***** 

E.G. El ev (h) 984.46 El ement Left DB * c hannel • Right OB • 
• vel Head (h) 3. 57 W1:. n-va l . 0. 032 
* w.s. El ev (h) 980.89 *Reach Len . ( f1:) 510.00 508 . 00 500.00 

Crit w.s. (h) 980.89 *Flow Area (sq h ) *10810 . 89 
E.G. Slope (h/ h) *0.007809 *Area (sq h) *10810.89 
Q Total ( cfs ) *164000.00 * Flow (cfs) *164000.00 
Top width (h) * 1516 . 99 * Top width (h) • 1516.99 
vel Total (h/ s) 15 . 17 * Avg. vel . (f1: / s) 15.17 
Max chl opth ( h ) 11 . 67 * Hydr. oep1:h (h) 7 . 13 
conv. To1:a 1 (cfs) *1855915. 0 • Conv. (cfs) • 1855915. 0 

* Length wtd . ( h ) 508.00 • wened Per. (h) * 1520 . 84 
Min c h El (h) 969.22 s hear ( lb/sq h) 3 . 47 
A 1 ph a 1. 00 Stream Power (1 b/ h s) • 52. 57 
Frctn Loss (h) 1.15 Cum volume (ac re-h) 315 . 62 *15161.85 30.85 
C & E LOSS (ft) 0 . 80 Cum SA (ac r es) 54 . 40 * 1666.89 5.87 

******************************** **** ****************** ******************* ***** ********** ******* 
warning: 

warning: 

warning: 

warning: 

wa rning: 

Not e: 

The energy equati on could not be balanced within t he specified number of iterations. The 
program used criti cal depth for t he wa1:er surface and con1:i nued on wi1:h the calcula1:ions . 
The vel oci t y he ad has changed by more 1:han 0.5 h (0. 15 m). Thi s may indica1:e the need for 
addi ti ana 1 c ross sect i ons. 
The conveya nce rati o ( up s tream conveyance divided by down s tream conveyance) i s 1 ess than 
0 . 7 o r g reate r t han 1.4. This may indicate the need for addi tional cross sections. 
The e ne rgy l oss was greater than 1.0 f1: (0 . 3 m). be1:ween the current and previous cross 
s ecti on . This may indicate the need fo r additi onal cross sections. 
ou ring the standard step iterations, when the assumed wate r s urface was set equa 1 to cri ti ca 1 
depth, t he calcul a1:ed water surface came back below c riti cal depth . Thi s indicates th a t there 
is not a val id subc riti cal answer. The program defaulted to criti cal dep1:h. 
Multiple c riti cal depths we re found a1: 1:h i s l ocat i on . The criti cal depth with the lowest , valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
oescri pti on: 204.15 

RS: 204.15 

Left a nd Right Channe l Bank Stati ons Interpola1:ed 
St ation Elevation 0a1:a num~ 80 

St a Elev Sta Elev Sta El ev Sta 

16507.2 984 .4 16600 985 16650.2 986 . 1 16657 . 8 
16708 . 7 983 . 2 16800.2 983.6 16895.3 983.8 16963 . 7 
17141.8 982.4 17289.1 982.7 17397 983.7 17427 . 8 
17609 . 8 983.3 17719 . 7 983.5 17833.6 983 17949 . 9 
18081.2 983.6 18087 981. 9 18093.6 985.1 18094 . 5 
18214.6 985.6 18280.4 986.6 18357.2 984 .7 18446 .1 
18725.8 984.7 18824.1 985. 3 18862. 3 983.1 18888 . 3 
18955 . 1 980 19045 . 1 979.6 19065.5 979.9 19074.1 
19192 .6 971.7 19200 971.7 19310.3 971.7 19331.3 
19486 .8 971.6 19501. 3 966.1 19595 966 19644.2 

19681 970.2 19769 .8 971.6 19860.6 972. 7 19968 .4 
20066.1 967.9 20074.7 967. 9 20209 . 5 968 20337.2 
20540.9 966.7 20554.5 966.5 20580.4 968.8 20679.7 
20790.2 968.9 20795.8 969.9 20814.5 969.5 20911 .6 
20986. 5 968. 32103 3. 38981. 5872 21042 . 6 984. 2 21131.4 
22652.4 985.2 2268 4 .9 986.3 22693 983 . 9 22700. 1 

Ma nning' s n val ues num= 4 
Sta n val Sta n val sta n val Sta 

El ev Sta El ev 

983 . 8 16666.8 986 
983 . 3 17111.7 982. 5 
983 . 8 17571.9 983 . 4 
982 . 8 18031 . 8 984.3 
983.7 18130.3 986 
985.5 18578.2 984.4 
980.6 18907 981. 1 
976.8 19104 969 
970 . 9 19446. 3 971.9 
966.2 19661 973.6 
974.8 20027.5 972 . 3 
968. 2 20441. 7 967.7 
967 . 8 20753.2 967 . 1 
969 . 2 20940 967.1 
985. 3 21379.2 985 . 3 
985 . 5 22708.9 985.4 

n val 
*** ** * * ************ * * * * *** * ** * * ** **** *** ** *** *** *** **** * *** * * * ** 

16507.2 .035 1882 4 . 1 . 032 21131. 4 .025 21379 . 2 .025 

Bank Sta : Left Right Lengths: Left Channel Right Coeff Contr . Expan . 
1920021033 . 38 510 509 510 .1 . 3 

I neffective Flow num= 1 
Sta L Sta R Elev Permane nt 

16507.2 19200 986.6 F 

CROSS SECTION OUTPUT Profile #PF#1 
* * ** * * ********* * * * * *** ******************************** ********** "~** ** * * '~************* *"~ **** **** 
* E.G. Elev (h) 

vel Head (h) 
w.s. El ev (h) 

• Crit W. S. ( h ) 

982.09 
0.93 

981.17 
975 . 82 

Element 
Wt. n- val. 
Reach Le n . (h) 
Flow Ar ea (sq h ) 

Left OB * c han ne 1 * Ri gh1: OB * 
0.032 

510 . 00 509.00 510 . 00 
*21240. 76 

Page 118 



• 
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Pre-Project 
• E.G. s l ope (ft/ ft) •o. 001058 • Area (sq f t ) • 1488 . 78 *21240 . 76 
• Q Total (cfs) *164000.00 • Flow (cfs) *164000 . 00 
• Top width (ft) • 2149 .48 • Top width (ft) 317.59 • 1831 .90 

ve l Total (ft/ s) 7 . 72 • AVg. vel. (ft/s) 7 . 72 
• Max c hl Dpth (ft ) 15 . 17 • Hydr. Depth ( ft) 11.59 
• Conv. Total (cfs) *5042939.0 • conv. (cfs) *5042939. 0 
• Length Wtd. ( ft ) 509.00 • Wetted Per . ( ft ) • 1837.25 
• Min c h El (ft) 966.00 • s hear ( lb/ s q f t ) 0.76 

Al pha 1 .00 • Stream Power ( lb/ ft s) • 5.89 
• Frctn Loss (ft) 0.68 • Cum volume (ac re - ft) • 4350.52 *14430 . 35 945.48 
* C & E LOSS (ft ) 0.02 *Cum SA (ac res) * 1237 .24 * 1645. 27 509.71 
* * * * * * * * * * * * * * * ** * ** * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Note: Multiple critical depths were foun d at t hi s locat ion . The c ritical depth with the lowest, valid , 
water su rface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 

• E.G . Elev (ft) 982.11 • Element Left OB • channel • Right OB • 
• ve lHead(ft) 0 . 92 • wt.n-val. 0.032 
• w.s . Elev (ft ) 981.18 • Reach Len. (ft) 510.00 509 . 00 510.00 
• Crit w. s. (ft) 975.82 • Flow Area (sq ft ) *21274.63 
• E.G. s l ope (ft / ft) *0.001059 • Area (sq ft) *21274.63 

Q Tota l (cfs) *164000 . 00 • Flow (cfs) *164000 .00 

• ~~~ ~~~~~ ~~~js) • 183i:~i : ~~~.w~~ih ~~~js) • 183i : ~i 
• Max c hl Dpth ( ft ) 15.18 • Hydr. Depth ( ft ) 11.61 
• conv. Total (cf s) *5038994 . 0 • Conv. (cfs) *5038994.0 
• Length Wtd . (ft) 509.00 • Wetted Per. (ft) • 1846 .75 
• MinCh El (ft) 966.00 • shear ( lb/ sq ft) 0 .76 
• Alpha 1.00 • Stream Power (lb/ft s) • 5.87 
• Frnn Los s (ft) 0 . 68 • cum volume (ac re-ft) 315.62 *14974.75 30.85 
* C & E LOSS (ft) 0 . 02 * Cum SA (acres) 54.40 * 1647.37 5.87 
* * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * ** ** * * * * * * * 

Note: Multiple critical depths were found at thi s location . The critical depth with the lowest, valid, 
water s urface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204 .05 

RS: 204.05 

Left a nd Right channe l Bank Stations Interpol ated 
S1:ation Ele vation Data num= 73 

sta Elev s ta Elev Sta El ev Sta Elev Sta El ev 
**************************************** **************************************** 

18304. 1 
18523 

18649.8 
18903.8 
19020.9 
19315. 1 
19570.9 
19860.9 
20200.7 
20354 . 5 
20618.5 
20828 .1 
21045.1 
22668.7 

22843 

982.1 18322 .9 
980.8 18 527.4 
986 . 5 18710.4 
986.2 18952 
971.4 19097 . 5 
973.1 19401.3 
965 . 6 19644 .7 
975 . 2 19946. 2 
974.3 20222 . 7 
969. 2 204 34 . 3 
968.7 20679.5 
965. 9 20914. 2 

967 21067.8 
984.2 22676.7 
983.5 22852.2 

981.3 18412.7 981.2 18490 . 1 
981.7 18530.5 980.8 18552.5 
987.1 18782.2 985.8 18858.9 
984.518962.59 980.697 18970.1 
973.6 19099.9 973.6 19168.9 
974.1 19432.4 974.2 19453 
967.7 19662 968.9 19741.3 
976.1 20026.3 975.5 20061.6 
972 . 5 20272.6 972.8 20286.9 
970 . 9 20491.6 971.4 20536 

965 20701.3 965.4 20715.6 
966.5 20930 968 . 1 20994 
975.821081.76980.6981 21090 . 6 
984.2 22773.1 984.3 22829 

986 22860 . 7 985 . 9 

981.1 18499 . 9 
980.6 18585 . 3 
986 . 9 18882. 3 

978 18992 .5 
971 . 6 19234.1 
972.9 19510.9 
971. 7 19784.3 
973.5 20142.4 
973.4 20327.7 
969.7 20605 

967 20746.4 
968.4 21024.5 
983 . 8 21160.1 
984 . 6 22836.3 

981.4 
987.2 
985.9 
968.5 
970 . 7 
971.5 
975 . 1 
974.9 
971.7 
969 . 1 

966 
966.7 
983.8 
985.6 

Manning's n val ues num= 4 
Sta n va l Sta n val Sta n val Sta n val 

***** **** ********************* ** **** **************************** 
18304.1 . OS 185 52 . 5 .035 18858.9 .032 21090.6 . 025 

Ba nk Sta: Left Right Lengths: Le ft c ha nne l Right coeff contr . Ex pa n . 
18962. 5921081.76 510 505 520 .1 . 3 

Ineffective Flow num= 1 
Sta L Sta R Elev Pe rmanent 

18304.1 18750 987.2 F 

CROSS SECTION OUTPUT Profile #PF#1 
* ***~ * * ** * * * ** * ********** * ** * * * * * ** * * ********************** *************** ****************** * ** 
• E. G. El ev (ft ) 981. 39 • El eme nt Left OB • c ha nne 1 • Right OB 
• vel Head (ft) 1.12 Wt . n-val . 0 . 032 
• w. s . Elev (ft) 980.27 • Reach Len . ( ft ) 510.00 505.00 520.00 
• Crit w.s. ( ft ) 976.80 • Flow Area (sq ft ) *19320.37 
• E.G. Slope (ft/ ft ) *0. 001759 • Area (sq ft) *19320. 37 
• Q Total (cf s) *164000.00 • Flow (cfs) *164000.00 
• Top width ( ft) * 2116.76 • Top width ( ft ) • 2116 . 76 

vel Total ( ft /s) 8.49 • Avg. vel. (ft / s) 8. 49 
• Max Chl Dpth (ft) 15.27 • Hydr . Depth ( ft) 9 . 13 
• Conv. Total ( cfs ) *3910438.0 * Conv. (cf s) *3910438.0 
• Length Wtd . (ft ) 505.00 • wetted Pe r . (ft) • 2123. 09 

Minch El (ft) 965 . 00 • s hea r ( l b/sq ft ) 1.00 
• Alpha 1.00 St r eam Powe r (lb/ ft s) • 8.48 
• Frctn Loss (ft ) 1.42 • c um volume (ac re - ft ) * 4341.81 *1419 3.37 945.48 
* C & E LOSS ( ft ) 0 . 10 * Cum SA (acres) * 1235.38 * 1622.20 509.71 
**************************** *************** ** ************* ************************* ** ******* *** 
warning : 

warning: 

warning : 

Note : 

The velocity head has c hanged by more than 0.5 ft (0.15 m). This may indicate the ne ed for 
additional cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is 1 ess t:han 
0.7 or greater than 1.4. This may indicate the need for additional c ross sections. 
The energy loss was greater than 1.0 ft (0 . 3 m) . between the current and previous cross 
secti on . This may indicate the need for additional cross sections . 
Multiple c ritical de pths were found at t hi s location . The criti cal depth with the l owest, valid, 
water surface was used . 
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Pre-Project 
CROSS SECTION OUTPUT Profil e #PF#2 
*** **** ******************** ********* ** ********** ****** ***************** ************ *********** 
* E.G. Elev (f"t) 981.41 Element Lef-t 08 Channel Right: 08 

ve l Head (ft:) 1.11 Wt. n- val . 0.032 
w. s. Elev (ft) 980.29 * Reach Len . (ft) 510.00 505.00 520.00 
Crit: w.s. (f"t) 976.80 • Flow Area (sq f"t ) *19370 . 37 
E.G . s lope (f"t/f"t) *0 . 001744 * Area (sq ft) *19370.37 
Q Total (cfs) *164000.00 * Fl ow (cfs) *164000 . 00 

* Top width (ft:) * 2116.76 * Top width (ft) * 2116.76 
vel Tot:al (ft: / s) 8.47 * Avg . ve l. (ft:/s) 8.47 
Max Chl Dpt:h (ft) 15.29 * Hydr . Dept:h (ft) 9.15 
Conv . Tot:al (cfs) *3927263.0 * Conv . (cfs) *3927263.0 
Length Wt:d. (ft) 505.00 Wetted Per. (ft) * 2123.13 
Min Ch El (ft:) 965 . 00 Shear ( lb/sq ft) 0.99 
Alpha 1.00 Stream Power ( lb/ ft s) 8.41 
Frctn Loss (ft) 1.35 Cum volume (acre-ft) 315.62 *14737.29 30 . 85 
c & E Loss (ft) 0 . 09 cum SA (acres) 54 . 40 * 1624 . 30 5.87 

************* *** ************************************** ******* ********** ***** ** ***************** 

warning : 

warning: 

warning: 

Note: 

The ve l ocity head has changed by more t:han 0 . 5 ft (0.15 m). This may indicate t:he need for 
additional cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less -rhan 
0.7 or great:er than 1.4. This may indicate the need for additi onal cross sect:ions. 
The ene rgy l oss was greater t:han 1.0 ft (0 . 3 m). between the current and previous cross 
sect.i on. This may indicate the need for addition a 1 cross sections . 
Multiple crit:ical depths were found at: th i s l ocation. The critical dept:h with t:he lowest: , vali d , 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descri pt:i on: 203. 96 

RS: 203.96 

Right Channel sank Staion Int:erpolat:ed 
Station Elevation Data num= 91 

St:a El ev Sta El ev Sta El ev Sta El ev St:a El ev 
****** ********************************************* ****************** *********** 
16511.6 983.5 16713.4 983 . 8 16774.3 983.9 16908.7 984.4 16963.5 986 . 3 
16968.1 982. 5 1697 3. 8 984 . 3 17039.3 980 . 6 17126.9 980 17138.9 980 
17175.8 974.9 17222.8 980 . 2 17277.4 983.2 17284.8 982.3 17330 982.5 
17366.5 984.4 17465 . 6 982.2 17576.8 981.2 17680.4 980.6 17774.7 979.6 
17869.9 981.4 17958.4 981.2 18010.3 980 . 8 18015.8 982.2 18024.6 982.8 
18047.1 980. 2 18070 . 6 981. 5 18128.1 982.9 18242.5 983.3 18284.4 984.3 

18384 982.4 18469 . 6 983. 6 18481.1 980 . 9 18496.2 979.1 18583.4 978 
18607. 3 975.5 18626 . 7 976.9 18657.9 976 18690 978.1 18723.2 976.2 
18730.8 978. 5 18760 974 . 5 18783.2 969 . 3 18801. 2 968.9 18811.7 967.4 
18891.8 971. 9 18902 . 5 971.8 18997.2 971.4 19057.4 972 19069 . 5 973 . 6 
19145.7 973. 5 19201.5 971.8 19284.9 973.5 19375 977.1 19427.1 976 
19471.7 976.7 19531 . 2 976.1 19556.4 976.8 19606.4 965.6 19696.9 968.3 
19784.2 968.9 19847.3 971.5 19965.6 970.7 19998.5 972 . 3 20089.8 973.2 
20179.8 972.3 20254.9 970 . 6 20367 970.8 20411.5 970. 7 20421.4 969.4 
20435.9 965.4 20451. 7 964 . 7 20529.6 965 20554.9 967 20642.7 965.7 
20735.2 964. 2 20738 . 9 964 . 1 20767.7 971.220790 . 38978.7393 20803. 5 983.1 
20835.5 994.9 20850.3 995 . 2 20872.5 
21108. 2 981.9 21539.6 982 21552 

21694 988. 5 

num= Manning's n values 
St:a n val Sta n v a l 

5 
sta 

997.5 20910.1 984.2 20997.3 981.9 
986.1 21559.4 984.2 21657.7 986.4 

n val St:a n val Sta n va l 
**** ****************** ********** ********************************* *************** 
16511.6 .025 17175 . 8 

Bank St:a: Left Right 
18730. 820790. 38 

Ineffective Flow num= 
St:a L St:a R El ev 

16511.6 18730.8 997 . 5 
20835.5 21694 997.5 

.043 18469.6 . 043 18902. 5 

Lengt:hs: Left Channel 

Permanent 
F 
F 

495 502 
Right 

505 

CROSS SECTION OUTPUT Profile #PF#1 

. 032 20835.5 

Coeff Contr. 
.1 

. 037 

Ex pan. 
. 3 

******** ******************** ** *********** ******************************** ********************* * 
* E.G. El ev (ft:) 979.86 Element Left: 08 Channel Right 08 * 
*vel Head (ft:) 2.15 wt. n- va l. 0 . 033 
* w. s. Elev (ft) 977.71 * Reach Len. (ft) 495.00 502.00 505.00 
* crit w. s . (ft) 976 . 71 * Flow Area (sq ft) *13938.65 

E. G. Sl ope (ft:/ft:) *0 . 005220 * Area (sq ft) 202 . 34 *13938.65 
Q Total (cfs) *164000.00 * Flow (cfs) *164000.00 

* Top wi dth (ft:) * 2225.53 * Top width (ft) 174 . 77 * 2050.76 
ve l Tot:al (ft: / s) 11.77 * Avg. vel . (ft/s) 11.77 
Max Ch l Dpth (ft:) 13.61 * Hydr. Depth (ft:) 6.80 
Conv. Tot:al (cfs) *2269861.0 * Conv. (cfs ) *22 69861.0 
Length Wt:d . (ft) 502.00 Wetted Per. (ft) * 2056.12 
Min Ch El (ft) 964.10 Shear (lb/ sq ft) 2.21 
Alpha 1.00 * Stream Power (lb/ ft s) * 25.99 
Frctn Loss (ft) 0. 90 * Cum val ume (acre-ft) * 4340.62 *14000. 58 945.48 
C & E LOSS (ft) 0.43 * Cum SA (acres) 1234.36 * 1598.04 509.71 

************* ** **** ******** ****************** ************** ************************************ 

warning: 
warning: 

warning: 

warning: 

Note: 

Divided flow computed for t:his cross -sec tion. 
The velocity head has changed by more t:han 0.5 ft (0.15 m). This may indicate t:he need for 
additional cross sections . 
The conveyance ratio (upstream conveyance divided by downstream conveyance ) is l es s than 
0.7 or greater t:han 1 . 4 . This may indicat:e t:he need for additional cros s sect:ions. 
The energy loss was great:e r t:han 1.0 ft (0.3 m). bet:ween t:h e cu rrent and p r evious cross 
section. This may indicate the need for additional cross sections . 
Multiple critical depths were found at this location. The crit:ical depth with the lowe s t , valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********** **************************************************************,:,,:,****************** ** 

E. G. Elev (ft) 
* ve l Head (ft) 

979. 97 Element 
1.99 * Wt. n- val. 

Le ft: 08 * Channel * Right OB 
0.033 
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• 

• 

• 

Pre-Project 
• w.s. Elev (ft) 977 . 98 • Reach Len. (ft) 495 . 00 • 502 . 00 505 . 00 
• Crit w.s. (ft) 976.71 • Flow Area (sq ft) *14478.25 
• E.G. slope (ft/ ft) *0.004601 • Area (sq ft) *14478.25 
• Q Total (cfs) *164000.00 • Flow (cfs ) *164000.00 
• Top width (ft) • 2050.76 • Top width (ft) • 2050 .76 

ve l Total (ft/s) 11.33 • AVg . vel. (ft/s) 11 . 33 
• Max c hl Dpth (ft) 13.88 • Hydr. Depth (ft) 7.06 

conv. Total (cfs) *2417852.0 • Conv. (cfs) *2417852. 0 
• Length Wtd. (ft) 502.00 • Wet t ed Per . (ft) • 2056.64 
• Minch El (ft) 964.10 • shear ( l b/ sq ft) 2.02 
• A 1 ph a 1. 00 • Stream Power (1 b/ft s) 22.90 
• Frctn Loss (ft) 0.83 • cum volume (acre-ft) 315 . 62 *14541.08 30.85 

:*~*!. ~.~~~~ . ~!~~******** * **** 2~~ ~**:*~~~*~!.~~~~~~2********* ****~! ~ !2*.:*~~22~~! . ** * ** * ~ ~ ~! ••• 
warning: 

warning : 

warning : 

The velocity head has changed by more than 0.5 ft (0.15 m). Thi s may indicate the need for 
additional cross sections . 
The conveyance ratio {upstream conveyance divided by downstream conveyance) is less than 
0 . 7 or greater than 1.4. This may indicate the need for additiona l cross sections. 
The energy loss was greater than 1.0 ft (0.3 m). between the cu rrent and previous cross 
section. This may indicate the need for additiona l cross sect i ons. 

Note: Multiple critical depths were found at this location. The criti cal depth with the lowest, valid , 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descript:ion: 203 . 86 

RS: 203.86 

Right Channel Bank Staion Interpolated 
Station Elevat:ion Data num= 97 

Sta El ev Sta El ev Sta 

17504.9 979.4 17555 980.7 17589.4 
17657.6 978.3 17694.3 979.8 17718.4 
17780.7 978.7 17821.9 984. 3 17861.6 
17930.6 983.2 17969.6 984.1 17989 . 1 
18064.4 979.2 18096.7 981. 5 18136 . 8 
18243.1 982.7 18290.8 981. 3 18353.7 
18488.1 978.2 18540. 3 978.5 18564 
18700.2 971.8 18760.2 970 18806.7 
18974.3 973 .5 19064.8 976 . 5 19077.3 
19246. 5 967 . 4 19268. 5 965.8 19288 . 8 
19450.7 962 . 8 19451.6 962 . 8 195 39.2 
19743 . 6 962. 3 19811.2 962 . 7 19858 . 2 
20013.5 963.8 20076.4 964 20099.2 
20298.4 964.5 20318.1 968.2 20429.2 

20555 966 . 5 20576 964. 2 20634. 3 
20676.9 965. 8 20697. 7 967.2 20730.9 
20803.3 981 20878.5 982. 5 20946.4 
21099.9 980.6 21167.6 980. 7 21198. 2 
21359 . 8 980 . 5 21368.4 981 21395.8 
21482 . 6 980 . 2 21488 . 8 980 . 2 

Manning's n values num= 4 
Sta n val Sta n val Sta 

Elev Sta Elev sta 

982 . 1 17613. 5 980.8 17620 . 6 
978.9 17729 980.8 17762 .1 
984.2 17888.2 982.4 17897 . 5 
983. 6 18013 . 3 984 18044 . 9 
979. 8 18171.7 980 18207.5 

982 18421. 5 981. 7 18458.6 
97118599.5 968 . 8 18660.4 

971.3 18853.4 969.4 18891.2 
975.8 19161.8 973.4 19223 .1 
962.4 19365. 2 962.6 19365.7 
963.1 19611 . 5 963 19690 . 6 
963.1 19928.9 963.6 19992.8 

964 20196. 1 964.2 20254.4 
967.6 20486.9 967.6 20543.1 
964 . 2 20650 .7 964.2 20663.3 
976.1 20735.9978.6323 20761.9 
982.5 20965.7 981. 1 21031.2 

981 21258 .8 981.1 21324.9 
980.4 21405.9 982.4 21411.7 

n val sta n val 
* * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * 
17504 . 9 .043 18243.1 . 043 18891.2 .032 20761.9 . 037 

Bank Sta: Left Right Lengths : Left channel Right coeff contr. 
18488.1 20735.9 505 498 480 .1 

Ineffective Flow num= 
Sta L Sta R Elev Permanent: 

17504.9 18243.1 991.8 F 
20761. 9 21488. 8 991.8 F 

CROSS SECTION OUTPUT Profile #PF#1 

Elev 

979.8 
977.4 
983.2 
981.7 

982 
982 . 1 

971 
969 

970.5 
962.6 
962 . 4 
963.8 
964.2 
968.6 
965.7 
991.8 
980.5 

981 
980.4 

Ex pan . 
. 3 

* E.G. Elev (ft) 978.53 * Element Left OB • Channel Right OB • 
• vel Head (ft ) 0. 72 • Wt. n-val. 0.033 
• w.s. Elev (ft) 977.81 • Reach Len. (ft) 505.00 498.00 480 . 00 
• Crit w.s. (ft) 971.84 • Flow Area ( sq ft) *24032.73 
• E.G. slope (ft/ft) *0.000902 • Area (sq ft) 2 . 00 *24032.73 
• Q Total (cfs) *164000 . 00 • Flow (cfs) *164000.00 
• Top width ( ft) * 2201.58 • Top width (ft) 9.80 • 2191.78 

ve l Total (ft/ s) 6 . 82 • Avg. vel. (ft/ s) 6.82 
* Max Chl Dpth (ft) 15.51 * Hydr . Depth (ft) 10.96 
• Conv. Total (cfs) *5460451.0 • Conv. (cfs) *5460451.0 
• Length Wtd . (ft) 498 . 00 Wetted Per. (ft) • 2196.27 
• Minch El (ft ) 962.30 shear ( lb/ sq ft) 0.62 

Alpha 1.00 • Stream Power (lb/ft s) • 4 . 21 
• Frctn Loss (ft) 0.44 cum volume (acre-ft ) • 4339.46 *13781.79 945.48 
* C & E LOSS (ft) 0.03 * Cum SA (acres) 1233.31 * 1573.59 509.71 
*** ************************* ********* ************ ********** **** ** ****************************** 
warn ing: Divided flow computed for this c ross-section . 
Note : Multi ple criti cal depths were found at t his l ocation. The critical depth with the l owest , valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
******* ************* *************************************************************************** 
* E.G. Elev (ft) 978.75 * Element Left OB Channel Right OB 
• Vel Head (ft) 0.69 * Wt . n-val. 0.033 
* w.s. Elev (ft) 978.06 * Reach Len. (ft) 505.00 498.00 480.00 
* crit w. s. (ft) 971.84 • Flow Area ( sq ft) *24588. 83 
• E. G. slope (ft/ ft) *0.000838 • Area (sq ft) *24588.83 
• Q Total (cfs) *164000.00 * FlOW (cfs) *164000.00 
• To~ width (ft) • 2191.78 • Top width ( ft) • 2191.78 

ve Total (ft/ s) 6.67 • AVg. vel . ( ft / s) 6 . 67 
* Max Ch 1 Dpth ( ft) 15.76 • Hyd r. Depth ( ft) 11 . 22 
• Conv . Total (cfs ) *5666380.0 * Conv. (cfs) *5666380.0 
• Length Wtd. (ft) 498 . 00 * Wett:ed Per . (ft) • 2196.77 
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Pre-Proj.,.ect 
Minch El (h) 962.30 Shear (lb/sq ft) ·· 0.59 
Alpha 1.00 stream Power ( lb/ft s) 3.90 
Frctn Los s (ft) 0.41 • cum volume (acre-h) 315.62 *14315.97 30 . 85 
C & E LOSS ( ft) 0.03 Cum SA (ac res) 54.40 * 1575.69 5.87 

*********************************************************************************************** 
Note: Mu l tipl e critical depths were found at this location . The critical depth with t he lowest, vali d, 

water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description : 203. 77 

RS: 203.77 

Left and Right Channe l Bank Staions Interpol ated 
Station Elevation Data num= 98 

Sta El ev Sta El ev Sta El ev sta 

15516.5 980.4 15611.3 
15797.9 987.2 15835 
15947.6 978.2 15969.6 
16103.9 981. 6 16184. 4 
16366 . 7 978 . 9 16400.4 
16857 . 6 980 . 3 17032.7 
17424 . 8 979 17450 
17558 . 9 979.2 17678.1 
17879.9 983.7 17902 . 1 
18117.2 979.8 18191 
18343.8 974.4 18371.2 
18603 . 5 969.7 18721.8 
18888.2 976.1 18941. 5 
19032.5 965. 6 19113 . 9 
19307 . 6 974.2 19313. 1 
19426 . 8 964 . 5 19492.9 
19865 . 4 964.1 19957 
20282. 3 966.5 20325.8 
2052 4.9 966.2 20609.1 
20746.6 978.7 20820 . 8 

Manning's n values 
sta n val sta 

15516.5 .025 17495 . 9 

Bank Sta: Left Right 
18222.6120745.61 

rneffecti ve Flow num= 
Sta L Sta R El ev 

15516 . 5 18191 997.6 
20820 . 8 20854 997.6 

979.8 15668.7 980.9 15700 . 1 
986 15865 . 2 981.2 15920 

982 . 9 15985.2 984.3 16056.9 
981.2 16265.9 982.1 16312. 5 
980.3 16452.6 980.5 16569 .1 
979.9 17052 .5 979.9 17220 .4 
979.3 17461.6 980.3 17495.9 
978. 7 17709. 3 979.1 17747.1 
982.1 17924.4 981. 6 18003.9 
981.818222.61978 . 2686 18227.7 
970.5 18451.7 968.1 18515 .7 
967. 3 18770 . 9 970 . 5 18803.6 
973 . 8 18956.3 972 . 3 18974.2 
965.1 19224 964.8 19282.2 
973.7 19322.8 969.5 19338 .6 
964.4 19606 .6 964.2 19685.9 
963. 3 20019. 3 964. 3 20221.9 
965.1 20328.7 964.2 20338.6 
966.4 20684.8 966 . 7 20728. 9 
981.2 20854 997.6 

num= 
n val Sta n val Sta 

.043 18191 .043 18803.6 

Lengths: Left Channe 1 Right 
480 

Permanent 
F 
F 

490 498 

CROSS SECTION OUTPUT Profile #PF#1 

El ev Sta El ev 

979 . 6 15734.7 982.9 
981.4 15937 .6 976.9 
984.3 16076 .8 983.7 
981. 7 16348. 3 982.1 
980.4 16622 . 2 980.5 
979.917326 . 1 979.2 
980.1 17515 . 6 978.2 
977.4 17826.8 982 . 9 
982 . 8 18091. 9 980.7 
977 . 7 18281.9 974.6 
969.6 18591.7 968.7 
971. 5 18834 . 8 974.6 
976.6 18983.5 976.3 
964.6 19290.6 969.7 
967.2 19345. 7 964.7 
964.3 19717.5 964.1 
964. 3 202 53. 9 964.3 
965.4 20430 966.2 

97120745.61978.2692 

n val Sta 

. 032 20820 . 8 

coeff contr . 
.1 

n val 

. 025 

Expa n . 
. 3 

E.G. El ev (ft) 978.06 El ement Left OB Channe l 
ve l Head (ft) 0.63 Wt. n-val. 0.033 
w.s. El ev (ft) 977.43 * Reach Len. (ft) 490.00 498.00 
Crit w.s . (h) 971.58 * Flow Area (sq h) *25746.39 
E.G. Sl ope (ft/h) *0.000873 *Area (sq ft) 1.65 *25746. 39 
Q Total (cfs) *164000 . 00 *Fl ow (cfs) *164000 . 00 
To\' width (ft) * 25 18.56 * Top width (ft) 7.28 * 2511 . 27 
ve Total (ft/s) 6.37 * Avg. ve l . (ft/s) 6 . 37 
Max Chl Dpth (ft) 14.13 * Hydr. Depth (ft) 10 . 25 

* Conv. Total (cfs) *5549798.0 * Conv. (cfs) *5549798.0 
Length Wtd. (ft) 497.87 * wetted Per. (ft) * 2519.23 
Min ch El (ft) 963. 30 * shear ( 1 b/sq h) 0. 56 
Alpha 1.00 *Stream Power ( l b/ft s) 3.55 

Right OB 

480.00 

Frctn Loss (ft) 0.45 c um volume (acre-h) 4339.44 *13497.24 945.48 
C & E LOSS (f"t) 0.00 Cum SA (acres) * 1233. 21 * 1546.71 509.71 

*********************************************************************************************** 

warning: Divided flow com\' uted fo r t hi s cross-secti on. 
Note: Mult ipl e critica depths were found at this location. The c ritical depth with the l owest, valid, 

water surface was used . 

CROSS SECTI ON OUTPUT Profile #PF#2 
*********************************************************************************************** 

E.G. El ev ( ft) 978 . 32 El ement Left OB Channe l Right 08 
vel Head (ft) 0.60 Wt . n-val. 0 . 033 
w.s. El ev (ft) 977 .72 *Reach Len. (ft) 490.00 498 . 00 480 . 00 
crit w.s. (ft) 971.58 * Fl ow Area (sq ft) *26473.99 
E. G. Slope (ft/ft) *0 .000799 *Area (sq ft) *26473.99 
Q Total (cfs) *164000.00 * Flow (cfs) *164000.00 
To\' width (ft) * 2511.27 * Top width (ft) * 2511.27 
ve Tota l (ft/s) 6.19 * Avg. ve l . (ft/s) 6.19 
Max Chl Dpth (ft) 14.42 * Hydr. Depth (h) 10.54 
conv. Total (cfs) *5803637.0 * Conv. (cfs) *5803637.0 
Length Wtd. (ft) 497.94 *wetted Per. (ft) * 2519 . 80 
Min Ch El (ft) 963.30 Shear (lb/sq h) 0. 52 
Alpha 1.00 St ream Power (lb/ft s) 3.24 
Frctn Loss ( ft) 0.42 Cum volume (acre-h) 315.62 *14024.08 30.85 
C & E LOSS (ft) 0.01 Cum SA (acres) 54.40 * 1548 . 81 5.87 

*********************************************************************************************** 

Note: Multi p 1 e cri ti ca 1 depths were found at this l ocation . The c ri ti ca 1 depth with the 1 owest, va 1 i d, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REAC H: 1 RS: 203.67 
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• 

• 

• 

Pre - Projec t 
IN PUT 
Description: 203.67 

Right Cha nne l Bank Staion Interpolated 
Stati on Elevation Data num= 74 

Sta El ev Sta Elev Sta Elev Sta Elev Sta El ev 
******************************************************************************** 
15401.1 982.5 15424.7 984.1 15508.1 982 .3 15591.4 979. 1 15681.8 979 . 9 
15787 . 8 979 . 3 15 920 979.3 16055.7 978 .9 16157.5 979 . 1 16260 . 6 979.3 
16282 . 2 979 . 2 16477 979.1 16627. 1 979.9 16750.8 980.1 16865 .7 979 . 3 
16957 . 3 981.3 16980 .5 980.6 17002.4 977.7 17014.1 979. 2 17103. 7 973 . 3 
17179 . 5 973.2 17215.7 975.7 17267.4 969 . 7 17366.5 975 .6 17541.8 974.3 
17694 . 8 973 . 7 17837.2 974.1 17962.6 973.8 17982.5 973.7 18104.5 972.8 
18289 .3 972 . 9 18348.9 975.3 18350.2 973 . 2 18394 .8 968.7 18516.9 971.1 
18627 . 3 969 . 9 18690.1 970.4 18740.2 966.8 18787.4 966.3 18802.9 968.2 
18941.9 973 . 8 19049 974.1 19155.9 972.4 19180.7 975.8 19211 . 3 962.3 
19411.4 963 . 8 19519 963.9 19654.3 964.2 19798 . 6 964.3 19832 . 9 964 .3 
20036. 1 964.3 20137.2 965.3 20302.2 963 20432.8 965.2 20537. 5 965.2 
20656.2 965. 3 20661. 5 965.6 20693.5 975 . 1 20699.3977.8097 20708.7 982.2 

20796 983.8 20827.7 980.1 20837 982.9 2085 8. 2 981. 6 21858. 6 983.5 
21904.3 982.5 23520.4 980 2352 7.3 982.8 23 545 . 1 983.5 23556.1 980. 2 
23584.2 981.5 23593 977 . 2 23603.5 980.1 23621 979.7 

Manning 's n values num= 6 
Sta n val Sta n val Sta n val s t a n val Sta n val 

******************************************************************************** 
15401. 1 

20796 
.025 16957 . 3 
. 025 

.037 18348 . 9 .037 18941.9 

Bank Sta : Left Right Lengths: Left c ha nn e l 
18348.9 20699.3 470 490 

Ineff ecti ve Flow num= 
Sta L Sta R El ev Permanent 

15401.1 17837.2 984.1 F 
20708. 7 2 3621 984.1 

Right 
505 

. 032 20708. 7 

Coeff cont r . 
.1 

. 032 

Ex pa n . 
. 3 

CROSS SECTION OUTPUT Profile #PF#1 
* ** * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
• E. G. El ev (ft) 977. 61 Eleme nt Left OB channel Right OB 
• vel Head (ft) 0.67 • wt. n-val. 0.037 0 . 033 
• w.s . Elev (ft) 976.93 • Reach Len. (ft) 470.00 490.00 505.00 

crit w. s . (ft) 971.58 • Flow Area (sq ft) 1810.56 "23835. 66 
E. G. s lope ( ft / ft) "0.000940 • Area (sq f t ) 4152.06 " 23835.66 

• Q Total (cf s) " 164000.00 • Flow (cfs) • 5176 . 53 *158823.50 
Top width (ft) • 3648.91 • Top wi dth (ft) • 1300.39 • 2348.53 
ve l Total (ft/s) 6.39 • Avg. vel. (ft/s) 2.86 6.66 

• Max chl Dpth ( ft) 14.63 • Hydr . Depth ( ft ) 3.54 10.15 
conv. Total (cfs) "5348655.0 • Conv. (cfs) " 168825 .9 "5179829.0 

• Length Wtd. (ft) 489.59 wetted Per. (ft) 511.75 • 2355.25 
Min c h El ( ft ) 962. 30 shear (lb/ sq ft) 0.21 • 0.59 

• Al pha 1 . 06 • Stream Powe r (lb/ft s) 0.59 3.96 
Frctn Loss (ft) 0 . 46 • c um volume (acre-ft) 4316 . 08 "13213.81 945 . 48 

* C & E LOSS (ft) 0 . 00 ° Cum SA (ac res) 1225 . 85 ° 1518.93 509.71 
*********************************************************************************************** 

Note: Mu1tipl e c riti cal depths were found a t this l ocation . The c r itical depth with the lowes t , valid, 
wate r s urface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
****************************************~***** *********** ************************************** 

E.G. El ev (ft) 977. 89 Element Left OB c ha nn e l Right OB 
ve l Head ( ft) 0 . 66 Wt. n- val . 0.037 0.033 

* w.s. Elev (ft) 977 . 23 * Reach Len. (ft) 470.00 490.00 505.00 
Cri t w. s. (ft) 971.58 * Flow Ar ea (sq ft) 882.63 *24525.28 

* E.G. Slope ( ft / ft ) *0.000885 • Area (sq ft:) 882.63 *24525 . 28 
• Q Total (c f s) *164000.00 • Fl ow (cfs) 2635.92 *161364.10 
* Top width (ft) • 2567 . 43 • Top width (ft) 218.90 * 23 48.53 

ve l Total (ft/s) 6 . 45 • AVg. vel . ( ft /s) 2.99 6 . 58 
Max c hl opth (ft) 14.93 • Hydr. Dept h (ft) 4.03 10.44 
Conv . Tota l (cfs) *5512272.0 • Conv . (cfs) * 88597.1 *5423675 . 0 
Length Wtd . (ft ) 489.82 Wetted Per. (ft ) 223.36 • 2355.54 
MinCh El (ft) 962.30 * Shea r ( lb/ sq ft: ) 0.22 0 . 58 
Alpha 1.03 s tream Powe r ( lb/ft s) • 0.65 3 . 79 
Frctn Loss (ft ) 0. 43 Cum volume (ac re - ft ) 310.65 *13732.55 30.85 
C & E LOSS (ft ) 0.01 Cum SA (acres) 53.17 * 1521.03 5.87 

*************************;:,******************** ************************************************* 

Note: Multiple cri t i cal de pths were found a t this l ocati on . The crit i cal depth with the l owest , valid, 
wate r su rface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
De s cription: 203.58 

Right Cha nne l Bank Staion 
Stat i on Elevation Data 

s ta Elev Sta 

RS : 203.58 

Interpol a t ed 
num= 75 

El ev Sta El ev Sta Elev Sta Elev 
********;:,;:,**********************;:,*********************************************** 

15526 . 8 983.1 15573.8 984. 7 15 5 77 . 9 981. 7 15586.4 984.8 15648.9 982. 
15684. 7 983 . 7 15735.5 978.7 15806 . 7 977.9 15925.6 978.3 15954.8 978.2 
16031 . 7 974.4 16204.9 973.9 16321. 4 974 . 3 16490.9 975.4 16570 975.3 
16706.6 974.9 16819.9 975 . 7 16971. 3 975.7 17120 975.1 17136.9 976.6 
17168.4 976 . 1 17202. 6 978.2 17251.4 973 . 9 17388. 1 976 17458.2 974.6 

17489 971. 8 17596.3 976.7 17707 . 8 975 . 2 17790. 7 972. 4 17873.7 975.6 
17978 974.3 18064.9 975 . 2 18204 975 . 9 1835 5.4 971. 3 18433. 8 971.3 

18553.6 967 . 4 18636 970 . 5 18664 .8 967. 3 18681 970.8 18724 969.1 
18765 . 5 971 18876.6 970.7 18988 . 9 970 19101.4 968.2 19228.7 965.4 
19261. 3 964.2 19 337.3 967.8 19426 . 3 965 . 2 19456.9 967 . 4 19474 963.9 
19482 .9 963. 9 1972 5. 9 963.6 19842 . 5 963 . 6 19929. 1 963 . 8 20222.2 963.5 
20355 . 7 963.9 20380 963.9 20543. 8 963 .6 20636 963.9 20645.5 962 . 1 

20704. 98977. 3868 20706 . 2 977.7 20767.4 979. 5 20782. 3 981. 3 20788.1 979 . 3 
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20818.3 
23711.2 

979.5 20825.7 
980 23724. 5 

982.3 20859.8 
982.4 23738.8 

981. 5 22062. 2 
982.8 23750.9 

Pre-Project 
983.3 22098 982.2 
979.2 23783 979.2 

Manning's n values num= 5 
Sta n val sta n val Sta n val Sta n val Sta n val 

******************************************************************************** 
15526 .8 .025 17202.6 

Bank Sta: Left Right 
1820420704. 98 

Ineffective Flow num= 
Sta L Sta R Elev 

15526.8 17707.8 984.8 
20782.3 23783 984.8 

.037 18204 . 037 

Lengths: Left Channe l 

Permanent 
F 
F 

560 513 

CROSS SECTION OUTPUT Profile #PF#1 

18681 

Ri ght 
495 

. 032 20782. 3 

coe ff Cont r . 
. 1 

.025 

Expan. 
. 3 

********************* ***** ****************************"fl:**************************************** 
E. G. El ev (ft) 977.14 * Element Left OB * Cha nnel * Right OB 

• vel Head (ft) 0.68 • Wt. n-val. 0.037 0.032 
w. s. Elev (ft) 976.47 • Reach Len. (ft) 560.00 513.00 495.00 

• Crit w.s. (ft) 971.52 * Flow Area (sq ft ) 859.98 *24480 . 33 
E. G. s l ope (ft/ft) *0.000945 • Area (sq ft) • 3274.81 *24480.33 
Q Total (cfs) *164000.00 • Flow (cfs) • 1532.00 *162468.00 
Top width (ft) • 4630 . 96 • Top width ( ft) • 2133. 56 • 2497. 40 
vel Total (ft/s) 6.47 • Avg. vel. ( ft /s) 1.78 6 . 64 
Max chl Dpth (ft) 14. 37 • Hydr. Depth ( ft) 1. 73 9. 80 

• Conv. Total (cfs) *5333542 . 0 • conv. (cfs) • 49822.9 *5283719.0 
Length Wtd . (ft) 514 . 20 * Wetted Per. (ft) 496 .32 • 2500.83 
Minch El (ft) 962 . 10 • s hear ( lb/sq ft) 0.10 0.58 
Alpha 1 .04 • Stream Power ( l b/ ft s) 0.18 3.83 

• Frctn Loss (ft) 0 . 56 cum volume (acre-ft) • 4276.01 *12942.06 945 . 48 
c & E Loss (ft) 0.00 • cum SA (acres) 1207.33 • 1491.67 509.71 

***************** ********************************** ******************************************** 

warning: Divided flow computed for this c ross-section . 
Note: Multiple critical depths were found at this location . The criti cal depth wit h the lowes t, valid, 

water surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
***************** *****************************.::************************************************ 
* E.G . Elev (ft) 977.46 * Element Left OB * Channel Right OB * 
• vel Head (ft) 0.65 • wt. n-val . 0 . 037 0.032 

w.s. Elev (ft) 976 . 81 • Reach Len. (ft ) 560 . 00 513.00 495.00 
crit w.s . (ft) 971 . 52 • Flow Area (sq ft) 248 . 33 *25349 .32 
E. G. Slope (ft/ ft) *0.000858 • Area (sq ft) 248 . 33 *25349.32 
Q Total (cfs) *164000 . 00 • Fl ow (cf s) 360.60 *163639.40 

• Top width (ft) • 2676 . 39 • Top width ( ft) 179 . 00 • 2497.39 
vel Total (ft/s) 6 . 41 • Avg. vel. (ft/s) 1 . 45 6.46 

• Max chl opth (ft) 14 . 71 • Hydr. Depth (ft) 1. 39 10.15 
• conv. Total (cfs) *5599491.0 • Conv. (cfs) * 12312.0 *5 587179.0 

Length wtd . (ft) 513 . 05 wetted Per. (ft) 181.03 • 2501. 17 
MinCh El (ft) 962 . 10 s hear (lb/sq ft ) 0 . 07 0.54 
Alpha 1.01 Stream Power ( l b/ ft s) 0 . 11 3 . 50 

• Frctn Loss (ft) 0 . 52 Cum volume (acre-ft) 304 . 55 *13452.04 30.85 
* C & E LOSS (ft) 0. 00 Cum SA (ac res) 51.02 * 1493.77 5. 87 
******* ***************************************-/~:******************************************** * *** 

Not.e: Multiple critical depths were found at this l ocation. The criti ca l depth with the lowest, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 203.48 

RS: 203.48 

Right Channe l Bank Staion Interpolated 
St.ation Elevat.ion Data num= 97 

St:a El ev Sta El ev Sta El ev Sta El ev Sta El ev 
*********************** ***************************** **************************** 

155 78.8 977.1 15693.5 976.9 15717.9 977 15814.4 976 . 9 15880 . 9 978.5 
15900.7 978.2 15967.5 973.1 16013.9 973.9 16068.7 973.5 16168.1 973.8 
16324.7 974 16419.6 974.1 16584.4 974.1 16657.7 974 . 3 16810.8 974. 5 
16932 . 4 974. 5 17066.5 974.6 17177.1 974.2 17201.7 974.2 17312 . 2 975 . 1 
17331 . 6 976 17341. 7 975.7 17369.6 978.2 174 34.9 970 . 7 17473.9 969 .3 
17535 . 6 971. 3 17609.4 970.9 17714 . 8 972.8 17721.6 972 . 8 17841.5 973.7 
17932 . 6 974 18016.7 972.4 18039 .3 972.1 18120. 3 973 . 5 18171.8 968 

18184 969.1 18267.5 973.4 18353 . 5 970.9 18380. 1 969 . 8 18439 969.7 
18521.1 965.52 18538.6 965. 3 18561.3 969.6 18571.7 970 18619.2 968.6 
18635.6 969.2 18675.5 973.1 18730.7 972 . 2 18817.1 970.9 18956 969.1 
18991.1 970.6 19035.5 973 .7 19082.7 974.1 19116.8 968.9 19177.6 972. 2 
19217.3 970 . 5 19332.9 970.5 19399.6 962. 9 19491.7 962.7 19584.5 965 . 1 
19624.3 962. 2 1964 5 . 8 962.3 19669.3 965 19679.4 965.3 19794.5 963.4 
19884 . 7 963.3 19987 . 2 964.5 20013.9 964 . 4 20199.2 964 20220.6 964.7 
20227.4 967.6 20231 . 3 963.9 20325.6 963 . 9 20342.5 963.9 20345.7 965.5 
20353.5 967.3 20358 . 6 964.3 20404 963 . 2 20433.1 965.2 20458.7 965 

20480 963.1 20588 . 9 964 . 7 20638.4 966 . 8 20725.1 968.7 20785. 1 971 . 2 
20856.76976 . 9083 20866.7 977. 7 20886. 7 979 . 4 20901.8 978.6 20909.2 979 . 5 

20915 .7 978 . 5 2092 5 . 9 979.4 20953.9 979.4 20960.7 978.7 20985.4 978.7 
20989.2 980.3 20999 981.2 

Manning's n values num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

******************************************************************************** 
15578.8 . 025 17369.6 

Bank sta: Left Right 
17932.620856.76 

rneffecti ve Flow num= 
Sta L Sta R Elev 

15578.8 17369 . 6 981.2 
20999 20999 981.2 

. 037 17932.6 . 037 18619.2 

Lengths: Left Cha nnel 
500 505.82 

Permanent 
F 
F 

Right 
515 

.032 20886 . 7 

coeff Contr. 
.1 
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. 025 

Ex pan. 
. 3 



• 

• 

• 

Pre-Project: 
CROSS SECTION OUTPUT Profile #PF#1 
************ **************************::!-******************************* ************************* 

E.G . El ev ( ft) 976 . 58 El e ment Left OB • channel Right OB 
* vel Head ( ft ) 0.67 • Wt . n-val . 0.037 0 . 032 

w. s . Elev (ft) 975.92 • Rea ch Len . ( ft) 500.00 505.82 515.00 
c rit w. s. (ft) 972.02 • Flow Area (sq ft) 2009.24 *23608.84 
E. G. slope (ft/ ft) *0. 001248 • Area ( s q ft) 4384.68 *23608.84 

* Q Total (cf s) *164000.00 • Flow ( cfs ) • 6815 . 32 *157184 . 70 

~~~ ~~~~~ ~~~~s) * 486~:~~ : ~~g_w~~~h ~~~~s) * 195~:~~ • 291~:~~ 
• Max chl Dpth (ft) 13.72 * Hydr. Depth (ft) 3.70 8.11 

Conv . Tota l ( cfs ) *464 2347. 0 • Conv. (cfs ) *192921. 2 *4449426 . 0 
Length wtd . ( ft:) * 505 .61 * we t:t:ed Pe r. (ft) 543.50 * 2918 . 40 

* Min c h El (ft) 962. 20 * s hear ( lb/ sq ft) 0 . 29 0.63 
* Alpha 1.05 * Stream Power (lb/ft s) * 0.98 4.20 
• Frctn Loss (ft) 0 . 65 • cum volume ( acre-ft:) 4226.78 *12658.89 945 . 48 

C & E LOS S (ft) 0.00 Cum SA ( acres ) 1181.07 * 1459.82 509 . 71 
* * * * * * * * * * * * * * * * * * *** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * *-::,-:: * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
warning: Divided flow computed for th i s cross -section. 
Note : Multiple critical depths were f ound at this location . The critical depth with the lowes t, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
******************************************************************* **************************** 

E. G. Elev (ft) 976.94 Element Left: OB Channel Right OB * 
* vel Head ( ft) 0 . 69 Wt . n-val . 0.033 
• w. s . Elev (ft) 976.25 * Rea ch Len . ( ft) 500.00 505.82 515.00 
* crit w. s . (ft) 971.97 * Flow Area ( sq ft) *24567.80 
* E.G . sl ope ( ft / ft) *0. 001196 * Are a (sq ft ) *24567. 80 

Q Total (cfs ) *164000 . 00 * Fl ow (cfs ) *164000.00 
• Top width ( ft ) • 2911. 71 • Top width (ft) * 2911.71 

vel Total (ft/ s ) 6.68 * Avg. vel . (ft/ s) * 6.68 
* Max Ch l Dpth (ft) 14 . 05 * Hydr. Depth (f"t) 8.44 

Conv. Total (cfs) *4742364.0 * Conv. (cfs) *4742364 . 0 
Length Wtd . (ft) * 505.82 wet"ted Per. (ft) • 2920.97 
Minch El ( ft) 962. 20 * shear (lb/ sq ft:) 0 . 63 

* Alpha 1.00 *Stream Power (lb/ft: s) * 4. 19 
* Frc tn Loss (ft:) 0.62 cum volume (acre-ft:) 302.96 *13158.11 30 . 85 

C & E LOSS (ft:) 0 . 00 Cum SA (acres) 49.87 * 1461.92 5 . 87 
*************************************************************** *********************** ********* 

Note: Multiple cri"tical depths were found at this location. The cri1:ical dep1:h with the lowest, valid, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 203 . 39 

RS: 20 3 .39 

Station Elevation Data num= 96 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

********************************************* ******* ** **** **************** ****** 
15500 974 . 4 15548.5 978.1 15604. 9 974.8 15609 . 8 975.3 15717.3 976.3 

15722.2 976 . 3 15836.5 975.1 15864.7 976.6 15875.6 973 15888.1 975.4 
15914. 3 976.1 16076.8 976.1 16271. 9 976.2 16290 . 8 976.1 16376.9 976.2 
16390.2 976.2 16520.6 976 16549.4 977.1 16694.9 973.2 16751.5 970 . 2 
16832.2 968.6 16901 973.2 17053.7 971.4 17105.6 971.5 17120 974 . 9 
17136.1 970 . 9 17147.5 974.3 17212 975.5 17260.9 972.8 17296 . 2 974 . 2 

17353 971.2 17382. 3 974.9 17417.1 974.8 17453.9 976.4 17519.2 968 . 1 
17602.4 973 . 1 17694.4 971.8 17733.8 970.7 17815 . 5 973 17901.2 972 . 3 
17947.7 972.1 17970.8 973 18042 972.8 18114 969.5 18199.7 969 . 1 
18207. 5 968 . 6 18224.3 964.4 18259.9 963.8 18330.5 967.6 18418.7 967 . 4 
18507.8 969.8 18601.7 972.8 18629.1 974.7 18686 . 7 980.9 18738 974.3 
18773.9 975.9 18902 . 4 975 19023.2 970.3 19056.6 971. 7 19105.2 965 . 4 
19218.1 968.3 19268.2 972 19346.8 971.4 19370 . 8 969.4 19397 . 9 965.7 
19418.4 960.4 19479.4 959.9 19491.4 962 19633 960.6 19736 .1 965 
19770.9 965.7 19800.9 963.8 19816.1 965.5 19916 . 4 965 20010 . 4 963.8 
20159. 5 964. 6 20260.9 963.8 20303.7 964. 2 20330.3 963.1 20346 964 . 4 
20389.8 962.9 20483.7 964.2 20485.1 964.9 20576.8 964.7 20682.1 965 . 3 
20789.2 969.4 20834.2 971.9 20922. 2 969.5 20993.5 968.3 21038.8 975.6 
21082.9 975.6 21098.5 976.5 21138. 2 977. 4 21143.6 978.2 21153 .1 976.5 

21223 978.3 

Manning ' s n va 1 ues num= 
Sta n val Sta n val Sta n val sta n val sta n val 

*****************************'***'****************************************** ****** 
15500 .025 16832.2 

Bank Sta: Left Right 
17970. 8 21038. 8 

Ineffective Flow num= 
Sta L S"ta R Elev 
15500 17519.2 980.9 

21223.3 21223 980 . 9 

. 037 17970.8 . 03 7 18601.7 

Lengths: Left channel 

Permanent 
F 
F 

500 505 
Right 

500 

. 032 21038.8 

Coeff contr . 
. 1 

.025 

Ex pan. 
. 3 

CROSS SECTION OUTPUT Profile #PF#1 
*'*'************************* ************'******************************************** *********** 

E. G. Elev (ft:) 975.93 Element 
* vel Head (ft) 0. 70 Wt . n- val. 

w.s . Elev (ft:) 975.23 • Reach Len. ( ft) 
crit w.s. (ft:) 971.15 * Flow Area ( s q ft) 

* E.G. Slope (ft/ ft ) *0. 001331 * Area (sq ft ) 
• Q Total (cfs) *164000 . 00 * FlOW (cfs) 
* TO~ Width (ft) * 4207.76 • Top width ( ft) 

ve Total (ft: / s) 6.60 * Avg. vel. (ft/ s) 
Max chl opth (ft) 15.33 * Hydr . Depth (ft) 
Conv. Total (cfs) *4495896 . 0 * Conv . (cfs ) 

* Length wtd. (ft) * 504.81 * wet:t:ed Per. (ft:) 
* Min Ch El (ft) 959.90 s hear (l b/sq ft ) 
• Alpha 1.04 Stream Power ( lb/ ft s) 

Frctn LOSS ( ft) 0. 73 cum vo 1 ume (acre-ft) 
C & E L OSS ( ft ) 0 . 00 Cum SA (ac r es) 

Left: OB 
0.037 

500.00 
1495. 78 
3866 . 15 

* 4867.25 
* 1350.37 

3. 25 
3. 31 

*133430. 7 
451.83 

0.28 
0.89 

4179 . 42 
1162.11 

Page 

Channel 
0.033 

505 . 00 
*23366 . 65 
*23366.65 

*159132. 80 
* 2857.40 

6.81 
8.18 

*4362466.0 
* 2861. 57 

0.68 
4.62 

*12386.15 
* 1426.33 

125 

Ri ght OB * 

500.00 

945.48 
509.71 



Pre-Project 
*************************** ******************************************************************** 
warning: Divided flow comput.ed for this cross-section. 
warning: The cross-sect i on end points had to be extended vertically for the computed water s urface. 
Note: Multiple cri tica l depths were found at this location. The cri tica l depth with the lowest , valid, 

water s urface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E.G. Elev (ft) 976.32 • El ement Left OB • Channe l Right OB 
• vel Head (ft) 0.69 • Wt. n-val . 0.033 
• w.s. El ev (ft) 975.62 • Reach Len. (ft) 500 . 00 505.00 500.00 
• crit w.s. (ft) 971.10 • Flow Area (sq ft ) *24520 . 14 
• E.G. s lope (ft/ft) *0.001254 • Area (sq ft) *245 20 . 14 
• Q Total (cfs) *164000.00 • Flow (cfs) *164000.00 
• Top width ( ft) • 2930.05 • Top width (ft) • 2930.05 

ve l Total (ft/ s) 6 . 69 • AVg . vel . (ft/s) 6. 69 
• Max chl Dpth (ft) 15 . 72 • Hydr . Depth (ft) 8.37 
• Conv. Total (cfs) *4631119 .0 • Conv. (cfs) *4631119.0 
• Length wtd . (ft) 505.00 • Wetted Per . (ft) • 2937 . 30 
• Minch El ( ft) 959 . 90 s hear ( lb/ sq ft ) 0 . 65 
• Alpha 1.00 Stream Power (lb/ ft s) 4.37 
• Frctn Loss (ft:) 0 . 69 • cum volume (acre-ft) 302.96 *12873.10 30 . 85 
* C & E LOSS (ft) 0.01 * Cum SA (acres) 49.87 * 1428.00 5 . 87 
*************** ******* ************************************************************************* 

warning: Divided flow computed for this cross-section. 
Note: Multipl e criti cal depths were found at this l ocation. The critical depth with the lowest , valid, 

water surface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 203.29 

INPUT 
Descri pt:i on: 203.29 

Right Channel Bank Staion Interpol a ted 
Station Elevation Data num= 97 

Sta Elev Sta Elev Sta Elev sta Elev St:a Elev 

14306 . 7 975 . 2 14398.4 975.7 14462.6 975.2 14487 977.9 14491.6 976.6 
14498 . 9 977.7 14515.3 976.7 14528 974 14553.9 972 . 7 14670 .7 972.7 
14687 . 5 972.7 14856.4 972.7 14867 .5 972.7 15002.5 972.7 15006 . 1 972.7 
15100 . 1 972.9 15122. 5 975.2 15172.8 972.4 15364.8 972.7 15484 .5 974 
15649 . 2 973.6 15701.1 973.4 15710 975.9 15724.5 974.3 15776 .8 976 . 4 
15815.8 974 15918.9 974 . 9 15999.4 974 . 9 16112.9 975.4 16114 .8 975.5 
16293.6 975.5 16301 975 . 5 16411 . 1 976 16465.5 976 16664.1 976 
16733 . 3 975.8 16808.3 976 . 1 16968 . 8 976 . 1 17062.2 976.1 17153 976.2 
17251. 7 975.1 17286.9 974 . 6 17327 . 4 969 . 3 17410 . 1 970.5 17467 . 7 974.5 
17469.8 973.6 17539 974 . 4 17590 968 . 4 17649.5 971.4 17775 .2 971.1 
17888. 5 970.4 17987.9 968 . 4 18065 . 6 972 . 5 18117.7 969 . 6 18146 .3 971.6 
18204 .1 968.8 18247.3 971.6 18266.5 967.8 18378.2 963 . 9 18464 968.2 
18535.2 966.5 18593 . 9 967.2 18627.7 974.8 18719.2 971. 5 18838. 7 974 . 7 

18920 973.9 18947 . 9 969.3 19046.6 972.7 19166 .7 971.8 19269 971 . 6 
19295.1 965.4 19325.9 960.7 19447.7 960.9 19552.4 961.6 19655 .6 961.1 
19756.7 962.1 19849 . 6 963.4 19945.3 963 20028 965.9 20124.9 965 . 7 

20226 965.2 20297 . 8 963.6 20378.8 964.4 20396. 1 961. 9 20494 . 8 962.8 
20586 966.7 20676.2 969.1 20796.8 969 20894.8 969.2 20935. 1 968.4 

20981. 6 969.2 21027.6 966. 621082. 58975. 7482 21088 . 3 976.7 21155 977.1 
21257 . 1 975.6 21295 976.3 

Manning's n values num= 
St a n val Sta n val Sta n val Sta n val sta n val 

******************************************************************************** 
14306.7 . 025 16968. .037 18065 . 6 . 037 18535.2 .032 21088 .3 .025 

Bank Sta : Left Ri ght Lengths: Left channel Right coeff Contr. Expan. 
18065.621082 . 58 620 535 420 .1 . 3 

Ineffective Fl ow num= 
Sta L Sta R El ev Permanent 

14306.7 17590 977 . 9 F 
21088. 3 21295 977 . 9 F 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************************** 
• E.G. Elev (ft) 975.20 * Element Left OB * Channel * Right OB * 
• vel Head (ft) 0 . 73 • Wt. n-va l . 0 . 037 0.033 
• w.s. Elev (ft) 974 . 46 • Reach Len. ( ft) 620.00 535.00 420.00 

crit w.s. ( ft) 970.77 • Flow Area (sq ft) 1911.74 *22390.42 
• E.G. s lope ( ft / ft) *0.001572 • Area (sq ft) • 4404.29 *22390.42 
• Q Total (cfs) *164000.00 • Flow (cfs) • 7692.92 *156307.10 

Top width (ft) • 4967 . 77 • Top width (ft) • 2002.07 • 2965.71 
ve l Total (ft/s) 6.75 • AVg . vel. (ft/s) 4 .02 6.98 

• Max chl Dpth (ft) 13.76 • Hydr. Depth (ft) 4 . 02 7 . 55 
• conv. Total (cfs) *4136567.0 • conv. (cfs) *194038. 3 *39425 29. 0 
• Length wtd. (ft) 540.60 • Wetted Per. (ft) 475 . 81 • 2970 . 14 

Mi n Ch El (ft) 960.70 Shear ( l b/sq ft) 0 . 39 0 . 74 
• Alpha 1. 04 • Stream Power ( l b/ ft s) * 1. 59 5 . 16 
• Frctn Loss (ft) 0.91 Cum vol ume (acre-ft) • 4131 . 96 *12120 . 92 945.48 
• c & E Loss (ft) 0.01 • cum SA (acres) 1142 . 87 • 1392 . 57 509.71 
*********************************************************************************************** 

warning: Divided flow computed for this cross-section. 
Note: Mu l tiple critical depth s were found at this location. The critical depth with the lowest, valid, 

water surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
****************************************************** ***************************************** 

E. G. El ev (ft) 975.63 * Element Left OB chann e l Right OB 
• vel Head (ft) 0. 75 Wt. n-val. 0.033 
* w.s. El ev (ft ) 974.88 * Reach Len. (ft) 620.00 535.00 420.00 
* crit w. s . (ft) 970.71 • Flow Area (sq ft) *23633 . 34 

E.G . s lope (ft/ft) *0. 001478 • Area (sq ft) *23633 . 34 
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Pre-Project 
* Q To1:al (cfs) *164000.00 • Flow (cfs) *164000.00 
• Top wi d1:h (f1:) • 3009.26 • Top wi d1:h ( f1:) • 3009. 26 

vel To1:al (f1:/ s) 6.94 * AVg. vel. (f1:/s) 6 . 94 
* Max Chl Dp1:h (f1:) 14.18 * Hydr. Oep1:h (f1:) 7.85 
* Conv. Total (cfs) *4265774.0 * Conv . (cfs) *4265774.0 
* Length W1:d. (f1:) 535.03 * We1:ted Per. (f1:) • 3016.54 
* Min Ch El (ft) 960.70 * Shea r (lb/ sq ft) 0 . 72 

Alpha 1.00 • Stream Power ( l b/ft s) • 5.02 
* Frc1:n Loss (ft) 0 . 88 • cum volume (acre - h) 302.96 *12593 . 97 30.85 

c & E Loss (ft) 0.00 *cum SA (acres) 49.87 • 1393 . 58 5.87 
* * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
No1:e: Multiple critical depth s were fo und a1: 1:his location . The critical dep1:h wi1:h the lowes1:, valid, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 203.19 

RS: 203.19 

Right channe 1 Bank S1:ai on Interpo 1 a1:ed 
Station Elevation Data num= 97 

sta El ev 51:a El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 
16639.2 974.6 16696.5 974 . 6 16879.5 976 . 3 16960.6 976.7 16982.2 976 . 1 
16987.1 975 . 2 16999.5 976.6 17045.2 975.2 17145.4 975 17180.8 974 . 8 
17306.9 974 17389.7 974.5 17513. 2 972.9 17539 972.7 17596.6 969 . 7 
17650.2 971 17690.3 968.3 17762.5 967. 5 17781. 9 968.4 17812.7 966 . 2 
17893. 5 967.8 17945 .6 971. 7 18023.5 971 . 3 18058.7 964 . 6 18099.2 971.6 
18139.8 972.1 18185.8 967.2 18251.5 970. 8 18282.1 971.9 18338.2 971.3 
18384.4 969 18406.2 969.7 18445.9 965 . 2 18495.1 966.4 18521 969 
18558.4 964. 7 18605. 8 963.2 18623.9 961.2 18659 961. 4 18701. 5 965 . 4 
18712.2 964.5 18734.5 964.5 18797.4 970 18848.7 968 . 9 18911.7 969 . 9 
18983.1 969.7 19009.9 968.7 19025 967.1 19031 968.2 19080 . 8 968.8 
19095.4 970.3 19159 970. 9 19191. 3 967.9 19256 967.2 19294.3 960.1 
19346.5 959 19442.2 956.7 19471.8 962. 7 19542. 3 963 19643.7 963.4 
19644.6 963.4 19721.9 962.3 19788.7 962.7 19870 964 . 6 19925 . 6 962.6 
19971.9 966.8 20041. 3 966 20111.2 965. 3 20142. 5 963.8 20233 . 9 963.3 
20336 .2 963.2 20384.6 963.4 20398.2 962.6 20462.1 962. 2 20541.1 965.2 
20570.6 966.9 2063 5 . 2 967.1 20669.2 965. 5 20696.2 966.5 20752 . 9 964.7 
20795.4 967.4 20825.2 966.9 20848.9 967.5 20865.3 966.7 20898 . 7 966.8 
20928.5 970.1 20952.6 973.820965. 39974.9827 20981.8 976.5 20999 975.6 

21013 977.9 21075 . 8 975.9 21096.9 975.8 21174.9 976.1 21273 . 9 975.8 
21344 . 5 975.8 21380 975.6 

Manning's n values num= 6 
Sta n val Sta n val Sta n val Sta n val Sta n val 

******************************************************************************** 
16639 . 2 

21013 
. 025 17762. 5 
.025 

. 043 18282 .1 .043 18734.5 

Bank Sta: Lef1: Righ1: Leng1:hs: Left Channel 
18282 .120965 . 39 535 520 

Ineffec1:i ve Flow num= 1 
Sta L Sta R Elev Permanent 

16639.2 17587 978 F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
485 

. 037 20981.8 

coeff Conn. 
.1 

. 025 

Expan . 
. 3 

* E.G. Elev (ft) 974 . 28 * Element Left OB * Channel Righ1: OB * 
• vel Head (ft) 0.69 • W1:. n-val. 0.036 0.038 
• w.s. Elev (ft) 973 . 59 • Reach Len . (ft) 535.00 520.00 485.00 
• crit w. s . (ft) 970.04 • Flow Area (sq ft) 3019.47 *22027.15 
• E.G. s l ope (ft/f1:) *0 . 001787 • Area (sq ft) 3161.07 *22027 .15 
• Q Total (cfs) *164000.00 • Flow (cfs) *13926 . 43 *150073.60 
• Top width (f1:) • 3491.38 • Top width (ft) 822 . 24 • 2669.14 

ve l Total (f1:/s) 6.55 • Avg. vel . (f1:/s) 4.61 6.81 
• Max chl Dpth (f1:) 16 .89 • Hydr . Depth (f1:) 4.34 8.25 
• Conv. To1:al (cfs) *3879641.0 • Conv . (cfs) *329448 .5 *3550193.0 
• Leng1:h w1:d . (f1:) 521.19 Wetted Per. (ft) 697.10 • 2673.2 9 
• Minch El (f1:) 956.70 • shea r (lb/sq f1:) 0.48 0.92 
• Alpha 1.03 Stream Power (lb/ f1: s) 2.23 6.26 

Frctn LOSS (f1:) 1.01 * Cum Volume (acre-f1:) * 4078.12 *11848.15 945.48 
C & E LOSS (ft) 0.01 * Cum SA (ac res) * 1122 . 77 * 1357.97 509 . 71 

*******************************************1:*************************************************** 

warning: The energy loss was grea1:er 1:han 1.0 f1: (0. 3 m). between 1:he curren1: and previous cross 
section . This may indicate the need for additional cross sections. 
Muhiple critical dep1:hs were found a1: 1:his location. The critical dep1:h wi1:h the lowest, 
water surface was used. 

Note: 

CROSS SECTION OUTPUT Profile #PF#2 
*****************************************************************1::***************************** 
* E.G. Elev (ft) 974.74 * Element Lef1: OB * Channel 
• vel Head (ft) 0.79 • Wt. n- val. 0.043 0.038 
• w. s. Elev (f1:) 973.95 • Reach Len. (f1:) 535.00 520.00 
• Crit w.s. (f1:) 970.04 • Flow Area (sq ft) 48.25 *22993.21 

E. G. slope (ft/ft) *0. 001849 • Area (sq ft) 48.25 *22993.21 
• Q To1:al (cfs) *164000.00 • Flow (cfs) 118 . 21 *163881.80 
• Top width (f1:) • 2689.14 • Top widt:h (ft) 20.00 • 2669.14 

vel To1:al (f1:/s) 7.12 • AVg. vel. ( f1: /s) 2.45 7.13 
• Max chl Dp1:h (ft) 17.25 • Hydr . Depth (ft) 2.41 • 8.61 
• conv. Total (cfs) *3814345.0 • Conv. (cfs) 2749.4 *3811596 . 0 
• Length Wtd. (f1:) 520.03 • We1:ted Per. (f1:) 22.78 * 2673.65 
• MinCh El (f1:) 956.70 • Shear (lb/sq f1:) 0.24 0 . 99 

Right OB * 

485.00 

• Alpha 1.00 • Stream Power (lb/ ft s) • 0.60 7 . 07 
• Frctn Loss (f1:) 1.04 • Cum volume (ac re-h) 302 . 61 *12307 . 64 30.85 

C & E LOSS (f1:) 0.02 *Cum SA (acres) 49 .73 * 1358 . 71 5.87 
************************1::********************************************************************** 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section . This may indicate the need for additional cross sections. 
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Pre-Project 
Note: Multiple critical depths were found at this l ocation. 

water surface wa s used. 
The critical depth with the lowest, valid, 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 203.09 

RS : 203.09 

Right Channel Bank Staion Interpolated 
Station Elevation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
********************* ************** ** ******************************************'il: 
16077.3 972 . 6 16108. 8 973.2 16114 . 5 973.9 16141.2 974 . 9 16147 976 . 1 
16177.1 975 . 5 16186.3 974.5 16217.9 974.3 16296.3 973.5 16396. 3 973 . 6 
16495.1 973 . 6 16619.4 973.4 16649.6 973.4 16802.2 973.6 16847.8 974 . 3 
16927.3 974 . 4 16967.8 974 . 4 17063.1 975.3 17138 . 5 975.2 17150.2 974 . 9 
17158.9 972.7 17171.5 974 17175.5 975 . 3 17183 . 4 974.2 17268 973 . 7 

17382 973.8 17583 . 9 974 . 5 17588.1 974 . 4 17656.3 973 17724. 5 971.9 
17787 . 2 966 17835 968. 2 17878.2 968 . 6 17889 . 9 967.6 17960.8 969 
18034. 5 970.7 18151.5 966 . 1 18178.5 966 . 8 18202.2 966.1 18277 . 6 970 
18313. 5 969.4 18321.1 969 .7 18364.1 965.2 18437 969 . 5 18507 971.4 
18541. 2 970 . 5 18605.3 962. 2 18681. 6 963 "18770.4 960 . 8 18814.5 971 
18875 . 7 969 18992.4 969.2 19035.2 968.4 19104.8 968.6 19136.4 968 
19190.2 961. 9 19211. 5 961. 8 19247.1 964 19266.9 960.3 19282.4 958.7 
19461.8 959.9 19573.5 959 . 6 19585.9 960.2 19653.1 960.1 19682.3 962.4 
19752.6 963. 1 19757 963.1 19865.5 961. 3 19934.1 962. 2 20005.1 964 . 6 
20113.7 965.7 20184 . 3 965 . 7 20264.8 966 20287.7 966 . 2 20364.7 966 . 6 
20397.2 966 . 4 20469.2 966.1 20498.9 964.4 20517 . 6 961. 6 20546. 5 960.5 
20610 . 5 960.6 20636.9 964. 4 20681.6 965.4 20709.6 964 . 4 20742.1 962.1 
20765. 3 962.2 20780 963. 2 20812 . 8 959.6 20837.9 961 . 320914.82973. 8939 
20917.3 974.3 20926.9 975.4 20942 . 8 974.2 20972.4 973.4 21023.3 975.3 
21111.6 973.6 21171 974.1 

Manning's n values num= 
Sta n va l Sta n val Sta n va l sta n val Sta n val 

******************** ******** ******************* ***************1t****** *** ******** 
16077.3 . 025 17588 . 1 

Bank sta : Left Right 
1850720914.82 

rneffecti ve Flow num= 
Sta L Sta R Elev 

16077 . 3 17583.9 976.1 
20917.3 21171 976.1 

. 043 18507 . 043 18814.5 

Lengths : Left Channel Right 
500 

Permanent 
F 
F 

520 518 

CROSS SECTION OUTPUT Profile #PF#l 

. 037 20917 . 3 

coeff Contr. 
.1 

.025 

Expan . 
. 3 

E.G . Elev (ft) 973. 25 Element Left OB Channel * Right OB • 
ve l Head (ft) 0.83 Wt. n- val. 0.043 0.038 
w.s . El ev (ft) 972 .42 • Reach Len. (ft) 520 . 00 518.00 500.00 
Crit w.s. (ft) 969 . 19 • Flow Area (sq ft) • 3133.13 *20204.47 
E.G. slope (ft/ ft) *0.002112 • Area (sq ft) * 3133.13 *20204.47 
Q Total (cfs) *164000.00 * Flow (cfs) *12200.67 *151799 .30 
Top wi dth (ft) * 3213.89 * Top width (ft) 815 . 04 * 2398 . 85 
ve l Total (ft/ s) 7 . 03 * AVg . ve l . (ft/ s) 3.89 7 . 51 
Max Chl Dpth (ft ) 13 . 72 * Hydr . Depth (ft) 3.84 8.42 

* Conv. Total (cfs) *3568365.0 * Conv . (cfs ) *265466.2 *3302899.0 
* Length Wtd. ( ft) 518 . 12 * Wetted Per. ( ft) 816 . 06 * 2403. 51 

MinCh El (ft) 958 . 70 Shear (lb/ sq ft) 0 . 51 1.11 
* Alpha 1.08 Stream Power (lb/ ft s) * 1.97 8.33 
• Frctn Loss (ft) 0.99 Cum volume (acre-ft) 40 39.47 *11596 . 08 945.48 
* C & E LOSS (ft) 0.02 Cum SA (acres) 1112 . 72 * 1327 . 72 509.71 
********************* *** ************* *********************** ***** ****************************** 
warning : 

Note : 

The energy l oss was greater than 1.0 ft (0. 3 m). between the current and previous cross 
section. This may indicate the need for addi t i onal cross sections . 
Multiple criti ca l depths were found at t his location . The critical depth wit h the l owes t, 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 

E. G. Elev (ft) 973.69 El ement Left OB * Channel * Right OB • 
vel Head (ft) 0 . 94 Wt. n- val . 0 . 043 0 . 038 
w.s. Elev (ft) 972 . 75 * Reach Len. (ft) 520 . 00 518.00 500 . 00 

• crit w.s. (ft) 968 . 97 * Fl ow Area (sq ft) 185 . 01 *20978 . 55 
* E.G. s l ope (ft/ft) *0.002162 * Area (sq ft) 185.01 *20978 . 55 
* Q Tota l (cfs) *164000.00 * Fl ow (cfs) 516.86 *163483.10 
* Top width (ft) * 2475 . 85 • Top width (ft) 77 . 00 * 2398 . 85 

vel Total (ft/ s) 7.75 * Avg. vel. (ft/ s) 2 . 79 7 . 79 
* Max ch l Dpth (ft) 14.05 * Hydr. Depth (ft) 2 . 40 8 . 75 

conv . Total (cfs) *3 526911.0 * conv. (cfs) • 11115 . 5 *3 515796 0 
* Length Wtd. (ft) 518.00 * Wetted Per . (ft) 80. 70 * 2403. 84 

MinCh El (ft) 958.70 Shear (lb/ sq ft) 0.31 1.18 
Alpha 1.01 * Stream Power ( l b/ ft s) • 0.86 9.18 

* Frctn Loss (ft) 0.98 Cum volume (ac re-ft) 301.18 *12045.18 30.85 
* C & E LOSS (ft) 0.04 Cum SA (acres) 49.13 * 1328.46 5.87 
***** ************************************** ******************************************* ********* 
warning : 

Note: 

The energy l oss was greater than 1.0 ft (0. 3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections . 
Multip l e critical depths were found at this location . The critical depth with the lowest, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descript ion: 202 . 99 
Station Elevation Data 

RS: 202.99 

num= 96 
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Sl:a Elev st:a Elev st:a Elev St:a El ev 
Pre- Project: 

st:a Elev 
******************************************************************************** 

17058. 5 973. 2 17114 . 3 973.5 17267.7 973. 8 17289 973 . 9 17305.6 974.4 
17316.7 973. 3 17329 . s 974.7 17397.2 973.4 17508 . 3 973.5 17530.6 972. s 
17571.7 973.2 17646.3 973.1 17659 . 9 972. 5 17696.1 969 . 8 17713.5 970 
17723.9 969.1 17781.1 967.5 17850 . 9 965. 7 17864 . 6 967.2 17879.9 968 

17893 968.2 17922 965.3 17941 964 17984.7 968.4 18035.6 970 
18091.7 969.9 18126.6 969.7 18186. 5 969 . 9 18238.3 970 18288.7 964 . 3 
182 93. 1 963.9 18346.5 968 . 2 18360 . 3 967.9 18420.8 969.3 18469.4 969 . 3 
18497.6 968 . 2 18580.4 968.7 18586 . 2 968. 9 18608.3 967.1 18619.4 964.4 
18650.8 965 18666 . 5 962 . 2 18686.7 961.6 18748.1 962. 5 18789.2 962.8 

18875 962.8 18906.3 963 . 4 18945.7 961. 5 18988 . 8 963.5 19005.4 963.6 
19058 964 . 4 19119.4 964.2 19128 .8 964. 3 19182 965.3 19208 . 5 964.3 

19269.4 961. 7 19318. 8 960.3 19334.7 959.8 19391.3 959.8 19415.3 959.6 
19435.9 960 19527.6 959.5 19609.2 959 .5 19725.7 959.2 19759.9 960.9 
19828.4 961.4 19945.2 960.7 19948 960. 7 2002 8. 5 959.3 20090 960.7 
20131.7 963 . 1 20172.8 964.1 20227.9 965.4 20241.1 965 . 3 20304 965 
20364.7 965 . 9 20422.1 964.9 20460.6 964 . 9 20528 . 6 963 . 3 20552 . 5 959.7 
20558 . 2 959. 8 20619. 9 962.6 20665.6 962 20682.4 960 . 6 20692.5 959.3 
20713.5 960.1 20748.9 960 20773.8 959.3 20789 960 . 3 20808 960.6 
20818.5 963. 8 20841. 7 963. 9 20894. 5 963.1 20926 . 9 970 . 2 20960 . 7 976.4 

20976 975.9 

Manning's n val ues num= 5 
St:a n val st:a n val st:a n val st:a n val sta n val 

******************************************************************************** 
17058 . 5 . 025 17646. . 043 18469 . 4 .043 19058 .037 20926.9 .043 

Ba nk Sta: Left Right Lengths: Left Channel Ri ght Coeff contr. Ex pan . 
18469 . 4 20926. 9 480 456 424 .1 . 3 

Ineffective Flow num= 1 
St:a L St:a R El ev Permanent: 

17058.5 17646.3 976 F 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************************** 

E. G. Elev (ft) 972.24 Element Left OB * c hanne l * Right OB * 
* vel Head (ft) 0.75 * Wt . n-val . 0 . 043 0.038 0.043 

w. s. Elev (ft) 971 . 50 * Reach Len. ( ft) 480.00 456.00 424.00 
Cri t w. s. (ft) 967.56 * Flow Area (sq ft ) 2580.34 *22030 . 56 4. 58 
E. G. s l ope (ft/ ft) *0.001726 * Area (sq f t) * 2580.34 *22030. 56 4. 58 

• Q Total (cfs) *164000.00 * FlOW (CfS) * 8104.63 *155890.50 4.86 
To~ width (ft:) * 3260.60 • Top width (ft:) 796.04 * 2457 . 50 7.06 
ve Total (ft:/s) 6.66 * Avg. vel. (ft:/s) 3.14 7.08 1.06 

• Max c hl Opt:h (ft:) 12.30 * Hydr. oept:h (ft:) 3. 24 8 . 96 0.65 
* conv . Total (cfs) *3947903 . 0 * Conv . (cfs) *195099. 2 *3752686.0 117.1 
* Le ngth wtd . (ft:) 457.42 * Wetted Per. (ft: ) * 797.26 * 2460.41 7.18 
* Mi n Ch El (ft:) 959.20 Shear (lb/sq f t: ) 0. 35 0.96 0.07 
• Alpha 1.08 * Stream Power ( lb/ft: s) 1.10 6.83 0.07 

Frctn LOSS (ft:) 0.68 Cum volume (ac re -ft:) 4005. 36 *11344.96 945.46 
C & E LOSS (ft:) 0.04 * Cum SA (acres) 1103 . 10 * 1298.84 509.67 

*********************************************************************************************** 

Not:e: Multi pl e critical depths were fo und a t: this l ocation . The critical depth with the lowest:, valid, 
water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 

E.G. El ev (ft:) 972 . 66 Element: Left: OB c hanne 1 Right: OB 
vel Head (ft:) 0 . 79 * Wt. n-val. 0.038 
w.s. Elev (ft:) 971 . 87 • Reach Len. (ft:) 480.00 456.00 424.00 

• crit: w.s. (ft:) 967.53 * Flow Area (sq ft:) *22949 . 27 
*E .G . Slope (ft:/ft:) *0.001673 * Area (sq ft:) *22949.27 
* Q Total (cfs) *164000 .00 * Flow (cfs ) *164000.00 

Top width (ft) • 2457.50 • Top width (ft:) * 2457 . 50 
ve 1 Tot: a 1 ( ft:/ s) 7. 15 • AVg. ve 1 . ( ft: / s) 7 . 15 
Max Chl Dpt:h (ft) 12 . 67 * Hydr. Depth (ft:) 9 . 34 
Conv. Tota l (cfs) *4009597.0 * conv. (cfs) *4009597.0 

* Length Wt:d. (ft:) 456.00 • Wetted Per. (ft:) * 2464.65 
• Mi n ch El (ft:) 959.20 shear (lb/sq ft:) ·o .97 

Alpha 1.00 Stream Power (lb/ft: s) 6 . 95 
* Frctn Loss (ft:) 0. 67 Cum vo 1 ume (acre- ft:) 300.08 *11784. 00 30. 85 

c & E Loss (ft:) 0.04 cum SA (acres) 48.67 * 1299.58 5.87 
* * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Note: Multiple critical depths were found at: this locat ion . The criti cal depth wi th the l owest , valid , 
wat:er surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
oesc ri pt:i on: 202.9 

RS: 202.9 

Right: chann e 1 Bank st:ai on Int:e rpo 1 a ted 
Station Elevation Data num= 97 

sta Elev Sta Elev St:a Elev St:a Elev Sta Elev 
******************************************************************************** 
16149.3 
16526.4 
16699.5 
16957 . s 
17172 . 3 
17504.7 
17772 . s 
18000 . 2 
18258. 7 
18517 . s 
18808 . 1 
19121.2 
19378 . 2 
19722.9 
20145. s 

972.1 16219 
971 . 9 16579 .2 
972.9 16755 
972 . 2 16968. 8 
972 . 1 17235.7 

971 17572.9 
968 . 5 17815 
967.5 18046.2 

965 18308.6 
967. 7 18563 
961.6 18872.7 
965.8 19211.2 
959.7 19431.8 
960.9 19833 . 6 
959.8 20206 . 7 

972. 6 16381 . 4 
972.6 16597.9 
974.1 16804 
972 . 6 17046. 9 
971.8 17304.6 
970.6 17644 
965.7 17875.4 

967 18087 . 7 
967.1 18383 
962.4 18611.6 
961.1 18917 
964.4 19215 . 4 
961.6 19460 . 5 

959 19903.1 
960.4 20250. 7 

973 . 3 16446.1 
974 . s 16618 
971 . 3 16823.8 
971 . 4 17089. 7 
971 . 3 17369.1 

970 17676.2 
965 . 2 17896.7 
964 . 4 18148.3 
966.5 18433.6 
961.8 18646 
963.4 18971.7 

966 19303.3 
960.1 19592.2 
959.5 19944 . 9 
959. 4 20318.7 

973 . 3 16495.7 
973 . 6 16631 . 4 
973 . 1 16887 .1 
971.9 17151.8 
970 . 9 17440. 5 
972. 2 17699 . 3 
963 . 8 17966.8 
968 .4 18203.5 
966.6 18455.6 
958.2 18714 
963.8 19054.2 
961. s 19368.9 
957.9 19666 . 6 

961 20063.7 
958.5 20412.7 
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974.5 
972.3 
972. s 

972 
971.3 
970.6 
965.8 
967 . 3 
968.2 
961.6 
965.2 
960.3 
958.3 
959 . 6 
962.7 



20460 . 7 961.4 20488.5 963 . 8 20502.9 964 20545 960.1 
Pre-Project. 

20596 959.7 
20624.3 960.6 20694.4 959 20754.9 958.5 20806.5 956.5 20831.6 957.9 
20858.2 961.1 20861. 7 962.3 20936. 5 969 . 5 20988. 5 971.9 20993. 5 972.3 

21011 973.7 21025.1 97 5 .7 21027.9 980.1 21042 . 4 977 2105 2 . 5 978 . 4 
21066.1 978 . 5 21080 974 .2 

Manning ' s n value s num= 
Sta n val Sta n val Sta n val Sta n va l St a n va l 

********************* ********************** ************************************* 
16149. 3 .025 17815 . 043 18455.6 .043 18872. 7 .037 21011 . 043 

Bank Sta: Left Right Lengths : Left channel Right coeff contr. Expan. 
18455.6 20993.5 575 538 460 .1 . 3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

16149.3 17500 980.1 F 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************************** 
• E.G . Elev (ft) 971.52 * Element Left OB * channel Right OB 

vel Head (ft) 0.60 Wt. n-val. 0.041 0 . 038 
w. s. Elev ( ft) 970.92 • Reach Len. (ft) 575.00 538 . 00 460.00 
Crit w.s. ( ft) 966 . 33 * Flow Area (sq ft) 3303.01 *2398 5 .46 
E.G . slope (ft/ ft) *0.001285 • Area (sq ft) 3303 . 09 *23985.46 
Q Total (cfs) *164000.00 * Flow ( cfs) *11302.34 *152697.70 
Top wi dth (ft ) • 3419.52 • Top width (ft) 907 .81 • 2511 . 71 
v e l Total (ft/ s) 6.01 • AVg . vel . (ft/ s ) 3 .42 6. 37 
Max Chl Dpth (ft) 14.42 * Hydr. Depth (ft) 3 .67 9.55 
Conv. Total (cfs) *4574160.0 • Conv. (cfs) *3152 36.0 *4258924 . 0 
Length Wtd. (ft) 540.74 • Wetted Per . (ft) 901.08 • 2514. 33 

• MinCh El (ft) 956.50 Shear (lb/ sq ft) 0 . 29 0. 77 
Alpha 1.07 Stream Power (lb/ ft s) 1.01 4 . 87 
Frctn Los s (ft) 0.66 Cum volume (acre-ft) 3972 . 95 *11104 . 10 945 .44 
c & E Loss (ft) 0.02 • cum SA (acres) 109 3 . 71 • 1272.83 509 . 63 

********************** **** ********************************************************************* 
warning: Divided flow computed f or this cros s -section. 
Note: Multiple criti cal depths were found at this location. The critica l depth with the lowest, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 

E. G. El ev (ft) 971. 95 Element Left OB Channel Right OB 
vel Head (ft ) 0.67 Wt . n-val. 0 . 0 38 
w. s. Elev (ft) 971.28 * Reach Len. (ft) 575 .00 538.00 460.00 
c rit w. s . (ft) 966.26 • Flow Area ( s q ft ) *24881 . 66 
E.G. slope (ft/ ft ) *0.001315 * Area (sq ft) *24881.66 
Q Tota l (cfs) *164000.00 * Flow (cfs) *164000.00 

* Top width (ft) • 2511.71 " Top width (ft) • 2511.71 
vel Total ( ft / s ) 6 . 59 • Avg . vel. Cft / s) 6 . 59 
Max chl Dpt:h (ft) 14.78 * Hydr. Depth (ft) 9 . 91 
conv . Total (cfs ) *4523109 . 0 • Conv . (cfs) *4523109 . 0 
Length Wtd. (ft) 538.00 • We tted Pe r . (ft ) • 2517 . 77 
Min c h El ( ft:) 956.50 Shear (lb/sq ft) 0 . 81 
Alpha 1.00 Stream Power (lb/ ft s) 5.35 

* Frctn Los s ( ft) 0.68 Cum volume ( acre-ft) 300.08 *1153 3 . 64 30.85 
C & E LOSS ( ft) 0.02 Cum SA (ac res) 48 .67 * 1273 . 57 5 . 87 

*****************'"'***************************************************************************** 

Note: Multiple criti cal depth s were found at thi s location . The c ritica l depth with th e lowest, valid , 
wate r s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descripti on: 202. 8 

RS: 202 . 8 

Ri ght Channel Bank Staion Interpol a ted 
Station Elevation Data num= 97 

sta El ev Sta El ev Sta El ev Sta El ev Sta El e v 
****** *********************** *************************************************** 

16524. 8 970.3 16556.4 971.5 16586.6 971 . 3 16591.4 972.2 16622 . 9 972 . 3 
16660.4 974.1 16671. 5 973.8 16699.8 970 . 7 16750 971.8 16768 . 2 970 . 7 

16810 971.7 16908 . 3 970 . 6 16968.5 970. 2 16997.3 973.4 17058 . 9 971. 8 
17081 970.9 17148.9 971 17188.6 970.2 17279. 5 971.1 17 348 . 6 971 
17423 970.4 17488 . 6 969 . 6 17496.3 969.7 17556.3 970. 2 17607.5 969 . 3 

17662 .7 971.7 17678.2 969 . 4 17755.1 968.2 17771.4 968.3 17836.1 965 . 5 
17897. 9 964.9 17974. 2 962 .8 18017.4 962.7 1803 7 . 3 963.4 18039.7 964 
18135.1 964.3 18137.8 964 . 2 18205 963 . 3 18273 . 4 965 . 1 18313 . 6 965 . 5 
18348.1 967 . 5 18390.8 968.8 18406 . 9 966.2 18434 . 5 959 . 9 18478 958 . 9 
18492. 5 956.4 18526.7 958 . 4 18618 960.3 18696 . 7 962 . 9 18716. 3 963 .1 
18761.6 962.1 18858.8 963 . 6 18897 . 8 963 . 7 18966 . 5 960 . 9 18996. 3 959.9 
19072. 2 959.5 19083 959. 6 19151.4 960.5 19243.7 960.1 19333 .5 960 . 5 
19396.1 960.6 19435 . 5 960.4 19525 . 6 959 . 5 19621.8 960.4 19685 . 6 961.9 
19750. 9 962. 5 19813 . 5 963.5 19828 . 2 963 . 6 19893.3 963.5 19985. 3 961. 5 
20027. 7 961 20127.3 961. 5 202 20.9 962 20261. 5 962. 8 2032 5. 2 962 . 5 
20339 . 8 963 . 1 20397.5 960.8 20461 959 . 3 20525.1 958.4 20576 . 6 957 . 1 
20634.6 957.7 20682.6 958.4 20759 . 8 957 . 1 20823 . 5 956.8 20855.2 957 . 6 
20859. 5 958.4 20873 957.9 20906 . 1 958.3 20955 . 4 956 . 8 20983.8 959 .2 
20987. 6 962. 6 21013. 7 97121014. 96971.6307 21019 . 3 973.8 21057.4 987 . 6 
21082 . 8 986 21093 986.3 

Manning' s n values num= 
Sta n val Sta n v a l St a n va l Sta n va l St a n va l 

******************************************************************************** 
16524 .8 .02 5 17771. .04 3 18390.8 . 04 3 19243.7 

Bank St a : Left Right Lengths : Left Channel 
18 390 . 821014.96 600 555 . 5 

Ine ffec tive Flow num= 1 
St a L St:a R El ev Permanent: 

16524. 8 17279.5 987.6 F 

Right 
450 

. 03 7 21019.3 

c oeff Contr. 
. 1 
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.043 

Ex pan . 
. 3 



• 

• 

• 

Pre-Project 

CROSS SECTION OUTPUT Profile #PF#1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *** * 
* E.G. El ev (ft) 970.84 * Element Left OB Channel * Right OB * 
• ve l Head (ft) 0.52 • Wt. n-val. 0.042 0.039 
• w.s. Elev (ft) 970.32 • Reach Len . (ft) 600.00 555.50 450.00 
• crit w.s. ( ft ) 965.61 • Flow Area (sq ft) • 3650 . 87 *25399.50 
• E.G. slope (ft/ft) *0.001157 • Area (sq ft) • 3652.99 *25399 . 50 
• Q Total (cfs) *164000.00 • Flow (cfs) *13003.14 *150996.90 
• Top width (ft) • 3577.40 * Top width (ft) 956.63 • 2620.78 

vel Total (ft/s) 5.65 • AVg. vel. Cft/s) 3.56 5.94 
Max c hl Dpth (ft) 13.92 • Hydr. Depth (ft) 3. 97 9. 69 

• Conv. Total (cfs) *4820928.0 • Conv. (cfs) *382239.1 *4438689 0 
• Length Wtd. (ft) 558 .84 • Wetted Per. (ft) 920.28 • 2625 . 07 
• Minch El (ft) 956.40 • Shear (lb/sq ft) 0.29 0 . 70 
• A 1 pha 1. 05 • Stream Power (1 b/ft s) 1. 02 4.16 
• Frctn Loss (ft) 0.71 *cum volume (acre-ft) 3927 .04 *10799.13 945.44 
* C & E LOSS ( ft) 0 . 01 * Cum SA (acres) * 1081. 41 * 1241.14 509. 63 
* * * * * * * ** * * * * * * * * * * * * * * * * * * * * ** * * * * * * ** * * * **** * * ** * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * 

warning: Divided flow computed for this cross-section . 
warning: The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest , valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
* * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * ** * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
• E.G . Elev (ft) 971.25 * Element Left OB • Channel • Right OB * 
• vel Head (ft) 0.61 • Wt. n- val. 0.039 
• w.s. Elev (ft) 970.64 * Reach Len. (ft) 600.00 555.50 450.00 
• Crit w.s. (ft) 965.52 • Flow Area (sq ft) *26258.33 
• E.G. s lope Cft/ft) *0. 0012 23 • Area (sq ft) *26258.33 
• Q Total (cfs) *164000.00 • Flow (cfs) *164000.00 
* Top Width (ft) * 2620.78 * Top Width ( ft ) * 2620.78 

vel Total (ft/s) 6. 25 • Avg. vel. (ft/s) 6. 25 
* Max Chl Dpth (ft) 14.24 * Hydr. Depth (ft) 10 .02 
* conv . Total (cfs) *4688712.0 * Conv. (cfs) *4688712.0 
* Length Wtd. (ft) 555. SO • Wetted Per. (ft) • 2627.25 
• Mi n c h El (ft) 956.40 • shear (lb/sq ft) 0.76 
• A 1 ph a 1. 00 * Stream Power (1 b/ft s) 4. 77 
* Frctn Loss (ft) 0. 75 • Cum vo 1 ume (ac re-ft) 300.08 *11217. 83 30 . 85 
* C & E LOSS (ft) 0.01 *Cum SA (acres) 48.67 * 1241.88 5.87 
* * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Note: Multiple critical depths were found at this location . The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 202.69 

RS: 202.69 

Right Channel Bank Staion Interpolated 
Station Elevation Data num~ 97 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
* * * * * * * * * * * * * * * * * * * * * * * ** ** * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * 
17011.6 967. 7 1702 3. 5 967 . 7 17027.5 969.7 17103 . 8 970.9 17146.9 971.1 
17176.2 972.4 17191. 8 969 . 4 17194.6 968.5 17229 967.1 17294.2 968.5 
17355.9 968.4 17445 . 9 967 17473 . 9 966.6 17539 968.1 17612.5 967 . 1 
17670.9 967.5 17744.3 967 . 8 17814 . 2 967.3 17864 971 17864.9 969.3 

17868 967.6 17892.1 965. 9 17941. 9 963.7 18000.1 961.6 18034.8 963 . 6 
18086.5 962. 2 18149. 2 965.2 18155 . 1 964. 6 18181. 7 966.5 18238 . 5 967 . 5 
18278.8 966.4 18296.3 967 18357 . 8 968. 5 18371.8 972 . 9 183 77.8 973.6 
18394.4 971.5 18484.4 97118522.7 971.5 18539 . 1 964.7 18552.9 960.1 
18644.5 957.3 18707 953.7 18734.1 956.4 18813.8 956 18848. 2 955.5 
18893 . 1 956.3 18953 954.8 19004 .8 957.3 19084.1 957.6 19157.7 958.3 
19178.7 958.5 19240.7 959.5 19322.9 960.8 19365.9 962.7 19411.4 962.6 
19474.6 962.5 19548.6 961. 5 19628. 5 961.4 19720. 2 962. 7 19779. 3 961 
19788.6 961.1 19848. 4 962 19949. 8 964.6 20005.6 961.1 20016. 8 961.1 
20083.2 961 20101.5 960 . 8 20164 . 7 959.6 202 49 . 5 962.2 20340. 4 963 
20436.6 963.5 20463 . 4 963.4 20522.8 963. 7 20592.1 963.4 20658.5 962.2 
20698.9 961. 2 20768. 7 958.6 20856.6 958.8 20890.1 958.6 21023 . 8 956.8 
21070.8 960. 8 21077.4 967.1 21081. 8970. 8403 21085.4 973.9 21098 980.8 
21103.6 981. 6 21111. 1 978.1 21139.5 981.1 21166. 7 979.8 21198 . 8 976.9 
21211.8 978.5 21216.7 978.5 21220.2 977.8 21223.7 977.9 21225 . 4 978.5 
21238.2 975.1 21274 973.3 

Manning ' s n values num= 
Sta n val sta n val Sta n val Sta n val sta n val 

******************************************************************************** 
17011 . 6 .025 17868 

Bank Sta: Left Right 
18377 . 8 21081. 8 

rneffecti ve Flow num= 
St a L Sta R Elev 

17011. 6 17176 . 2 981. 6 
21274. 4 21274 981.6 

.043 18377.8 .043 19084 . 1 

Lengths : Left Channel 

Permanent 
F 
F 

585 566.1 
Right 

510 

CROSS SECTION OUTPUT Profile #PF#1 

. 037 21103.6 

coeff contr . 
. 1 

.043 

Ex pan . 
. 3 

*********************************************************************************************** 
* E.G . Elev (ft) 
* vel Head (ft) 
• w.s. Elev (ft) 
• crit w. s. (ft) 
• E.G. slope (ft/ft) 
• Q Total (cfs) 

Top width (ft) 
vel Total (ft/s) 

* Max Chl Dpth (ft) 
Conv. Total (cfs) 

* Length Wtd. (ft) 

970.12 
0 . 61 

969. so 
965 . 26 

*0.001416 
*164000.00 
• 3716 . 99 

6.07 
15 . 80 

*4357701. 0 
567.45 

* Element 
* Wt. n-val. 
• Reach Len. (ft) 
• Flow Area (sq ft) 
* Area (sq ft) 

• Flow Ccfs) 
• Top width (ft) 
• AVg. vel. (ft/s) 
• Hyd r. Depth ( ft) 

• Conv. (cfs) 
• wetted Per . (ft) 

Left OB * Channel * Right OB * 
0.037 0 . 039 

585.00 566 . 10 510 . 00 
• 3370.61 *23641.28 
• 3395.31 *23641. 28 

*11595.49 *152404.50 
• 1164 . 28 • 2552.71 

3 . 44 6.45 
2 . 93 9.26 

*308107.7 *4049594 . 0 
• 1150.25 • 2558.76 
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Min Ch El (ft) 953.70 
Alpha 1.07 
Frctn LOSS (ft) 0 . 88 
c & E Loss (ft) 0.01 
~******* ** * ******** * * * * **** * * * * ** ** 

shear ( l b/ sq ft) 
Stream Power (l b/ ft s) 
cum volume (ac re-ft) 
cum SA (acres) 

* * ***** ********** ****** * 

Pre - Project 
0 . 26 * 
0.89 

3878.50 
1066 . 80 

0 . 82 
5.27 

*10486. 43 
• 1208.15 

945.44 
509.63 

*********** 
Warning: Divided fl ow computed for th i s cross-secti on. 
warni ng : Th e cross-section end points had t:o be extended vertically for the computed water s u rface. 
Note: Multiple criti ca l depths we r e found at this l ocation. The criti cal depth with the lowest, va li d, 

water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
***************** *********** *************************************** **************************** 

E.G. El ev (ft) 970. 49 El ement Left OB Channel Right OB 
* ve l Head ( f t) 0. 70 Wt. n-val . 0 . 039 

w. s. El ev (ft) 969.79 • Reach Len . (ft) 585 . 00 566.10 510.00 
crit w.s. (ft) 965.27 * Flow Area (sq ft) *24379 . 59 
E.G. s l ope (ft/ ft) *0 . 001483 • Area (sq ft) *243 79.59 
Q Total (cfs) *164000.00 • Fl ow (cfs) *164000.00 
Top width (ft) * 2553 . 41 * Top widt h (ft) * 2553 . 41 
ve l Total (ft/ s) 6 . 73 * Avg. ve l . (ft/ s) 6. 73 
Max c hl Dpth (ft) 16 . 09 • Hyd r. oept:h (ft) 9 . 55 
Conv. Tota l (cfs) *4258962.0 * conv. (cfs) *4258962.0 
Length wtd. (ft:) 566.10 * Wet:t:ed Per. (ft) • 25 59.81 
Minch El (ft) 953.70 Shear ( lb/sq ft) 0.88 
Alpha 1.00 Stream Power (lb/ ft s) 5.93 
Frctn Loss ( ft) 0. 93 Cum volume (ac re-ft) 300.08 *10894. 95 30. 85 
C & E LOSS (ft) 0 . 01 Cum SA (acres) 48.67 * 1208.88 5 . 87 

** ********************** **** *********************** ******************************************** 

Note: Multi pl e crit:ical dept:hs were found at t:his location. Th e criti cal depth with the lowest, valid, 
wate r su rface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc r ipt:ion: 202.59 

RS: 202.59 

Right Channel Bank St:ai on Interpolated 
St ation Elevat i on Data num= 97 

Sta El ev Sta El ev Sta El ev St:a El ev St a El e v 
***** ************* *********************************** *************************** 
17002.6 972. 3 17024 . 4 972.3 17044. 5 970 . 3 17059.2 968 17094.8 969 . 6 
17174.4 971. 6 17206. 5 971. 5 17240 970.3 17269.6 966 . 5 17294.8 968 . 3 
17332.9 969.6 17346. 3 969 17365.3 965 . 5 17382.1 965.5 17399.6 966 . 6 
17456.2 967.4 175 23.1 966.7 17531.4 966.1 17557.2 966 17651.6 966 . 7 
17719.5 967. 2 17792.8 966.6 17824. 5 966 17874.3 968.6 17886. 2 967 .6 
17905.4 963.2 17965.1 963.4 18022.2 961. 6 18100. 5 965 . 1 18174.1 965.7 
18210. 5 964.5 18233.1 965.7 18298.3 968.6 18346.1 966 . 9 18416.7 969 . 6 
18505. 8 969 . 5 18556.9 967.5 18622.3 970 18641.7 970 18695.8 961.6 
18704. 2 959 . 5 18757.3 962 18789 . 4 959.6 18857 . 2 957.4 18891.5 955.7 

18960 953 . 7 18984.2 957.3 19041.9 957.5 19094.7 960.1 19217.7 959.4 
19264.1 960.3 19322.3 963.2 19396.6 964.3 19407.1 961.9 19425 . 6 960 

19426 960 . 9 19488. 2 960 . 7 19564.4 961. 7 19640.1 961. 8 19698.4 962.2 
19757.8 961. 8 19850. 5 959.2 19935.3 960 . 1 19956.2 961 19994. 3 961.1 
20000.8 960 . 6 20005. 1 959.6 20026 .1 9 57. 7 20112 . 1 958.6 20156.3 960 .2 
20218.5 960. 8 20291. 8 962.8 20371.5 961.1 20441.9 962 20501.9 959. 5 
20592 . 8 959 . 1 20699 957.2 20711 957 20803.1 957 20825 . 8 957.1 
20901. 9 957 . 5 20941 958 . 6 20978.1 956.7 21025 956.8 21152 . 1 957 . 5 

21195.09969.8993 21199.6 971.2 21234.1 969.1 21236.8 970.4 21264 . 7 967.7 
21299.7 971. 3 21305. 5 967 . 6 2132 5. 7 957.4 21362.7 958.8 21403. 9 974 
21429.1 977 21478 977 . 8 

Manning's n value s num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

************************************************************************* **** *** 
17002 . 6 . 025 18022 . 2 

Bank Sta: Left Right 
18416 . 721195.09 

Ineffective Fl ow num= 
Sta L St:a R El ev 

17002 . 6 17332.9 977.8 
21200 21478 977.8 

. 043 18416 . 7 .043 19217.7 

Lengths: Left Channe l 

Permanent 
F 
F 

400 561.2 
Right: 

640 

CROSS SECTION OUTPUT Profile #PF#1 

.037 21403 .9 

coe ff cont:r. 
.1 

.043 

Expan. 
.3 

*********** ********** ******************** ****************************************************** 
E. G. Elev (ft ) 969. 23 El ement: Left OB Channel 
ve l Head (ft:) 0.68 Wt. n- va l. 0.030 0 . 0 38 
w.s. Elev (ft) 968.55 * Reach Le n . ( ft) 400 . 00 561.20 
Cri t w.s. ( f t) 964.73 *Flow Area (sq ft) 2690 . 62 *22510 . 76 
E. G. slope (ft/ ft:) *0.001710 * Area ( sq ft) 2741.01 *22510 . 76 
Q Total (cfs) *164000.00 * Flow (cfs) *11762.68 *152237.30 
Top width (ft) * 3795 . 64 * Top widt:h (ft:) * 1100.09 * 2593 .47 
vel Total (ft/ s) 6.51 * Avg . vel. (ft: / s) 4.37 6 . 76 

• Max c hl opth (ft:) 14 . 85 • Hydr. oept:h (ft:) 2 . 60 8 . 68 
Conv. Tota l (cf s) *3966361.0 • Conv. (cfs) *284481.9 *3681879.0 
Length Wt:d . (ft:) 549.75 wet:ted Per. ( ft:) 1037 . 30 • 2598.01 
MinCh El (ft) 953.70 Shear (lb/ sq ft:) 0 . 28 0 . 92 

Right: 08 

640.00 

645. 31 

102.09 

Alph a 1. 03 Stream Power (lb/ ft s ) 1.21 6.25 
Frctn Loss (ft) 0 . 91 Cum Volume (acre - ft) 383 7 .29 *10186. 54 941.66 
c & E Loss (ft) 0 . 01 cum SA (acres) 1051.60 • 1174.71 509.04 

********************** ****** *** ****** ********************************************************** 

warning: oi vi ded f l ow computed for this cros s - section. 
Not:e: Multi pl e cri t i cal dept:hs were found at t hi s location. Th e cri ti cal de pth with t:he l owest, valid, 

water surface was us ed. 

CROSS SECTION OUTPUT Profile #PF# 2 
****** ** ********** **** *::!:' ******** **** ***'*'******************************************************* 

E.G. Elev (ft ) 
• vel Head (ft) 

969. 56 El eme nt 
0. 78 *Wt. n-val. 

Left: OB * c hanne l • Right OB 
0 . 038 
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• 

• 

Pre-Project 
w.s. Elev (ft) 968.77 *Reach Len . (ft) 400 . 00 * 561 . 20 640.00 
crit w.s. (ft) 964.70 * Flow Area (sq ft) *23099 . 83 
E.G. s l ope (ft/ft) *0 . 001832 * Area (sq ft) *23099.83 
Q Total (cfs) *164000 .00 * Flow (cfs) *164000.00 

* Top width (ft) * 2606.65 * Top width (ft ) * 2606 . 65 
ve l Total (ft/s) 7.10 * AVg. vel. (ft/s) 7 . 10 
Max c hl Dpth (ft) 15.07 * Hydr. Depth (ft) 8 . 86 
conv. Total (cfs) *3831880.0 * Conv . (cfs) *3831880.0 
Length wtd . (ft) 561.08 * wetted Per . ( ft ) * 2611 . 44 
Min Ch El (ft) 953.70 Shea r ( 1 b/sq ft ) 1. 01 
Al pha 1.00 Stream Power (lb/ft s) 7.18 

* Frctn Loss (ft) 1.02 Cum volume (acre- ft ) 300.08 *10586 . 43 30.85 
* C & E LOSS (ft) 0 . 00 Cum SA (acres) 48.67 * 117 5.35 5.87 
* * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * 

warning: 
warning: 

Divided flow computed for this cross-section . 
The e nergy l oss was greater than 1.0 ft (0. 3 m) . between the current and previous c ross 
section. This may indicate t:he need for additi onal cross secti ons. 
Multipl e critical depths were found at this l ocation . The cri ti cal depth with the lowest, 
water surface was used. 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 202.48 

RS: 202.48 

Right Channel Ban k Staion Interpolated 
St.a"tion Eleva"tion Data num= 97 

Sta Elev Sta Elev Sta Elev St a Elev Sta El ev 
******************************************************************************** 
17009.6 
17147.3 
17247.5 
17510.1 
17818 . 3 
17990 .2 
18202.9 
18518 . 9 
18741.6 
19074.6 
19319.9 
19643.4 

20015 
20238. 1 
20582 .5 
20761. 4 
21037 .1 
21274 .2 
21411.6 

21532 

967.6 17022.6 967.5 17087.4 
972 17156.9 971.8 17158.2 

968.9 17346.9 969.1 17398.9 
966.5 17588 .4 966.2 17656.6 
961 .3 17890 963.8 17903.9 
960.1 18038.4 959.4 18049.4 
966.1 18268.8 964.1 18281.9 
965.4 18575.8 971.2 18611.2 
959.3 18784.7 961.7 18862 . 1 
956.5 19142.6 957.5 19190.4 
962.4 19391.1 961.2 19413.8 

959 19750 959.8 19755 
957.1 20042.9 956.5 20093.3 
957.7 20350.9 956.9 20382.1 
957.3 20605 956.3 20635.4 
962.7 20791.3 965.4 20855.9 
963.2 21067 962.7 21100 .7 
959. 721307. 36 968. 958 21309. 3 
965.6 21424.5 960.8 21433.2 
978. 5 21590. 9 977. 9 

968.9 17103.6 
972. 3 17178 . 9 
969.9 17439.3 

965 17699 . 5 
964.7 17928 . 8 
960.1 18123 
963.4 18373 . 9 
970.9 18639. 1 

959 18930.8 
959.1 19212.4 
960.8 19449. 5 
959.8 19836.5 
957.6 20148 
955.8 20443 . 3 
956.3 20720 . 3 
962.6 20874 . 6 
957. 5 21141.9 
969. 5 21365 . 5 
956.4 21477 . 4 

970.4 17112.7 
971 17194.4 

968.6 17487.9 
965.1 17766.7 
961.3 17945.4 
963 . 9 18190.8 
966.8 18446.2 
969.5 18713 
954 . 4 19044.5 
958.4 19300.6 
958.2 19532.2 
958.7 19940 . 1 
959.8 20169 . 8 
956.5 20518.7 
959.3 20738. 9 

962 20962.4 
956.9 21226.2 
967.8 21385.7 
957.2 21505.2 

Manning 's n values num= 4 
Sta n val Sta n val Sta n val Sta n val 

**************************************************************** 
17009.6 .043 18575.8 

Bank sta: Left Right 
18575.821307. 36 

Ineffective Fl ow num= 
Sta L Sta R Elev 

17009.6 17398 . 9 978.5 
21309 . 3 21590.9 978.5 

.04 3 19074.6 . 037 

Le ngths: Left Channe 1 

Permanent 
F 
F 

700 576.2 

CROSS SECTION OUTPUT Profile #PF#1 

215 32 

Right 
385 

.043 

coeff contr . 
.1 

969 .9 
968 

968.6 
963. 2 
959.8 
965.8 
967.8 
961.6 
952.5 
961.8 
958.9 
961.4 
958.7 
957 . 1 
959 . 4 
963. 2 
955.6 
965 . 3 

969 

Expan. 
. 3 

*********************************************************************************************** 
E. G. El ev ( ft ) 968. 30 Element Left OB channel Ri ght OB 
ve l Head ( ft ) 0.65 Wt . n-val. 0.043 0.038 
w.s. Elev ( ft ) 967.66 * Reach Len . (ft) 700.00 576.20 385.00 
Cri t W.S. ( ft ) 963.72 * Flow Area (sq ft ) 3546.47 *22956. 75 
E. G. s l ope (ft / ft) *0.001617 * Area (sq f t) 3548.41 *2295 6.75 82 4 . 39 

* Q Tot a l (cfs) *164000.00 * FlOW (cfs) *11539. 59 *152460. 40 

~~~ *~~~~ 
(ft) * 3830.22 * Top width (ft ) * 1048.52 * 2646.34 135 . 36 
(ft/s) 6 . 19 * Avg . ve l . (ft/s) 3. 25 6.64 

Max Chl Dpth (ft) 15 . 16 * Hyd r. Depth ( ft) 3.45 8. 67 
Conv. Total (c f s) *4078760 . 0 * conv. (cfs) *286995.3 *3791765. 0 
Lengt h Wtd. ( ft ) 585 . 03 * Wetted Per . ( f t) 1029.25 * 2650 .03 
Min c h El ( ft ) 952.50 * Shear ( 1 b/sq ft ) 0. 35 0. 87 
Alpha 1. 09 Stream Power (lb/ft s) * 1.13 5. 81 
Frctn LOSS (ft ) 0.91 Cum volume (acre-ft) * 3808.41 9893.65 930.86 

* C & E LOSS (ft ) 0 . 02 Cum SA (ac r es) 1041. 73 * 1140. 96 507.29 
***************************************************************************************'****'**** 

warning: Divided flow computed for thi s cross -:secti on. 

valid, 

warning: The cross-section end points had to be extended vertically for the computed water su rface . 
Note: Multi p 1 e cri ti ca 1 depth s were found at thi s 1 ocati on. The cri t i ca 1 de pth with the 1 owest, va 1 i d , 

water s urface was used . 

CROSS SECTION OUTPUT Profi 1 e # PF#2 
*****'*******************'*****************************************'****************************** 

E.G. El ev (ft) 968.54 Element Le ft OB c ha nne l Ri ght OB 
ve 1 Head ( ft) 0. 77 * Wt. n-va l . 0.043 0.038 
w.s. El ev (ft) 967 . 77 * Reach Len . (ft) 700. 00 576.20 385 . 00 
Cr it w.s. (ft) 963.79 * Flow Area (sq ft ) 163.17 *23252. 06 
E.G. s l ope (ft/ft) *0 .001789 * Area (sq ft) 163 . 17 *232 52. 06 
Q Total (cfs) *164000 . 00 * Flow (cfs) 236.09 *163763. 90 
TO~ Wi dth ( ft ) * 28 26.14 * Top wi dth (ft ) 178. 75 * 2647 . 39 
ve Total (ft/s) 7.00 * Avg. vel. (ft / s) 1. 45 7.04 
Max Chl Dpth (ft) 15.27 * Hydr . Depth (ft) 0.91 8. 78 
Conv. Total (cfs) *3877911. 0 * Conv. (cfs) 5582. 5 *3872328.0 
Length Wtd . (ft) 576.90 * WetLed Per. (ft) 180. 40 * 2651.19 
Mi n Ch El (ft) 952 . so * s hear ( l b/sq ft ) 0 . 10 0 . 98 
Alpha 1.01 Stream Powe r (lb/ft s) * 0.15 6.90 
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Pre-Project: 
* Frctn Loss (ft) 1.00 *cum volume (acre-ft) 299 . 33 *10287.8 5 30.85 
* C & E LOSS (ft) 0.02 *Cum SA (acres) 47.85 * 1141.51 5.87 
*************************************************************************************.:0***-l'**"l'*"l' 

Divided flow computed for this cross-section. warning : 
warni ng: The energy loss was grea~er than 1 .0 ft (0.3 m). be~ween ~he curren~ and previous c ross 

secti on. Thi s may indicate the need for add iti onal cross sections. 
Multiple c riti ca l depths were found at this l ocati on. The criti cal depth with the l owes t, 
water su rface was used. 

Not:e: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descri pti on : 202.37 

RS: 202.37 

Right Channel Bank Staion Interpol ated 
Station Elevation Data num= 97 

St a El ev St a El ev Sta El ev Sta El ev Sta El ev 
*****,:.************************************************************************** 

17046 . 5 
17234.1 
17288.2 
17609.6 
17908.4 
18099 . 8 
18315 . 7 
18501. 3 
18679.8 
18917.4 
19134. 5 
19457.9 
19746.9 
20169.3 
20463.4 
20844 .4 
21135.1 
21382 . 6 

21480 
21642.4 

966 17144.2 
972.8 17240.1 
966.3 17339.4 
965.2 17687.4 
962.3 17967.5 
957.9 18104.7 
961. 8 18394.4 
969.1 18508.1 
963.2 18704 
955.9 18993.6 
956.6 19275.2 
957.5 19505.5 
961. 5 19839.2 
956.2 20237.2 
959.2 20513. 6 
960. 5 20908 .l 
960.3 21179 . 1 
961.2 21402. 5 
964 . 4 21496.8 

975 21693 

966 . 4 17159.7 
970 . 8 17243.5 
966.6 17390.7 
964 . 4 17729 
961. 6 18000.2 
958.4 18151.6 
965.8 18412.7 

970 18598.8 
957.9 18743.6 
955.2 19026.1 
955.9 19317.5 
956.4 19577.4 
958.9 19936.5 
955.3 20328 . 5 

962 20602 . 6 
960.2 20950.1 
960.2 21212.7 
967.3 21411 . 9 

956 21544. 1 
974.4 

966 . 4 17174.6 968 . 6 17199 . 8 
970.9 17244 .9 973 . 117262 . 2 
968.1 17480.2 967.1 17572.6 
964. 2 17762.4 962 . 8 17818. 6 

964 18038.7 964. 1 18072.2 
958.4 18194 .7 959.1 18243.6 
966.2 18470 .8 964.2 18481.7 
969.5 18602.7 969.6 18648.3 
960.5 18769.5 961.1 18842.5 
956.5 19078.6 954.6 19116.4 
959. 5 19392.9 961.2 19411 . 7 
956 . 1 19580 . 5 956.2 19670.2 
957 . 1 20045 956.9 20086.7 

958 20334 .1 957.4 20399.8 
959 . 9 20704 . 3 960.7 20742.9 
961 . 7 21049.7 960.9 21054.1 
956 . 8 21338 . 5 957.1 21366.3 
966.7 21431 . 9 963.9 21452 . 4 
956.621581 . 78968.0081 21601 . 9 

968.8 
972 

967.5 
964.2 
959.7 
962.8 
964.7 
963.8 
955.2 
956.7 
961.2 
956.8 
957 . 3 

957 
961 

960.9 
957.1 
962.7 
974 . 1 

Mann ing' s n values num= 5 
sta n val Sta n val Sta n val Sta n val Sta n val 

******************************************************************************** 
17046 . 5 . 025 17390 . 7 . 043 18508.1 .043 18743 . 6 . 037 21601. 9 .043 

Bank Sta : Left Right Lengths: Left channel Right Coeff con~r. Ex pan . 
18508.121581.78 430 400.7 360 .1 . 3 

Ineffective Flow num= 1 
St a L Sta R El ev Permanen~ 

17046 . 5 17390.7 975 F 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************************** 

E. G. El ev ( ft:) 967. 38 Element Left OB c hannel Right OB 
ve l Head (ft ) 0.58 wt. n-va l . 0 . 043 0.037 
w. s. Elev (ft) 966.79 * Reach Le n . (ft ) 430 . 00 400.70 360.00 
Crit w. s. ( ft: ) 962.77 *Fl ow Area (sq ft) 3570 . 38 *24155.44 
E. G. s l ope (ft/ft:) *0 . 001487 *Area (sq ft) 3653 . 85 *24155 . 44 
Q Total (cfs) *164000.00 * Fl ow (cfs) *11849 . 87 *152150.10 
Top width (ft:) * 4026.46 * Top width (ft ) * 1083.03 * 2943.43 
ve l Total (ft/s) 5.92 * AVg . vel. (ft:/s) 3 . 32 6.30 
Max c hl Dpth (ft:) 12.19 * Hyd r. Depth (ft) 3.94 8.21 
conv. Total (c f s) *4253334 . 0 * Conv. (cfs) *307326 . 0 *3946008.0 
Length Wtd . (ft) 401 .97 * Wetted Per. (ft) 908.19 2950.76 
MinCh El (ft ) 954.60 Shear (lb/sq f t ) 0.36 0.76 
Alpha 1.07 Stream Power ( lb/ f t s) 1.21 4 .79 
Frctn Loss (ft) 0 . 43 Cum vol ume (acre-ft:) 3750 . 54 9582.06 927.22 
C & E LOSS ( ft) 0. 06 Cum SA (acres) 1024. 61 1103.99 506. 69 

******************.:01:1:.:0************************************************************************* 

warning : Divided flow computed for thi s c ross-section . 

valid , 

warning: The c ross-section e nd points had to be ex t e nded ve rti call y for t he comp uted water s urface. 
Note: Multiple critical depths were found at this location. The critical depth with t he lowest, va lid, 

wa~er s urface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
**************************************,:.******************************************************** 

E.G. Elev (ft) 967.52 Element Left OB Chan nel 
*vel Head (ft) 0.69 Wt. n-val. 0.043 0.037 

w.s . Elev (ft ) 966.82 * Reach Len. (ft) 430 . 00 400.70 
c rit w.s. (ft ) 963.06 *Flow Area (sq ft ) 598 . 51 *24244.56 
E.G. s lope (ft/ft:) *0 .001673 *Area (sq ft:) 598 . 51 *24244.56 
Q Total (cfs) *164000 . 00 * Flow (cfs) 1619.72 *162380. 30 
Top width (ft) * 3165 . 40 * Top wi dth (ft:) 221.16 * 2944.24 
ve l Total (ft:/s) 6 . 60 * Avg. vel. (ft:/s) 2 . 71 6.70 
Max ch l Dpth (ft) 12 . 22 * Hydr. Depth (ft:) 2 . 71 8.23 
conv. Total (c f s) *4009107.0 * Conv. (cfs) * 39595.2 *3969512.0 
Length Wtd . (ft) 400 . 84 * Wetted Per. (ft) 225.94 2951.60 

* Min Ch El (ft) 95 4 . 60 s hear ( lb/sq ft) 0 . 28 0.86 

Right OB 

360.00 

*Alpha 1.02 Stream Power ( lb/ ft: s) 0 . 75 5.75 
Frctn Loss (ft) 0.45 c um volume (acre -ft:) 293 . 21 9973.71 30.85 

* c & E Loss (ft:) 0. 09 c um SA (acres) 44.64 * 1104. 53 5 . 87 
*********************.:O*********************************************.:O*************************** 

warni ng: 
warning: 

NO~e: 

Divided f l ow computed for this cross-section. 
The conveyance ra~i o (upstream conveyance di vided by downstream conveyance) is l ess than 
0.7 or greater ~han 1.4. This may indicate the need for additiona l c ross secti ons. 
Multiple c r i tical depths were found at this location. The c ri tica l dept h with the l owes t , 
wate r su rface was used. 

CROSS SECTION 
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• 

• 

• 

RIVER: 1 
REACH: 1 

INPUT 
De s crip1:ion: 202.29 

RS: 202 . 29 

Station Elevation Data num= 96 
s1:a Sl:a Elev Sl:a Elev 

17300 969.4 17300. 2 969 .4 17310 . 5 
17352.1 970.9 17359 .3 970.4 17377.2 
17443.6 969.4 17469.5 969.2 17494 .3 
17551. 3 968 . 6 17580.1 968 . 2 17588 . 6 
17695.1 967.2 17731. 2 966.7 17756 

17806 965.9 17845 . 1 965 . 4 17859.1 
17939.7 964.2 17948.3 964 17978 
18043.8 962.7 18050.9 962.7 18093 . 6 

18151 961.8 18180 961.8 18197. 4 
18297 . 3 960 . 6 18444 959 18520.4 
18744.1 957 . 7 18943.8 956.4 18989 . 6 
19485. 5 956.7 19523.1 956.9 19553.4 

19898 956.1 20171. 5 956.3 20383 . 2 
20499.9 957.2 20696.8 957. 3 20777. 7 
21129 . 5 956.9 21176.5 956.6 21222.8 
21305 . 8 956.3 21343 . 7 957 21400.4 
21550.9 957.9 21563 . 4 959 . 3 21703.1 
22093. 3 966 . 9 22138 . 1 968 . 1 22178 
22388.8 970 . 9 22553.3 971.9 22676.5 
22785.4 971.9 

Manning 's n values num= 6 

Pre - Project 

El ev Sl:a Elev 51: a Elev 

971.8 17342.5 971.5 17346 .7 971.3 
970.2 17388.5 970.1 17410.3 969.8 

969 17512.1 968.3 17537.2 968.2 
968.1 17610.9 968 17662.1 967.6 
966. 3 17772.6 965.6 17783 .7 965.5 
965.2 17870.8 965. 1 17909 964.8 
963. 3 17983.9 963.1 18035 .9 962.8 
962. 3 18093.8 962.8 18107 . 2 962.7 
961. 8 18203.9 961. 7 18212. 7 961.5 

958 18577.3 957.8 18667.8 958.1 
956 .6 19224.4 957.4 19228.7 957.4 
956 .9 19827.7 956.8 19864.8 956.1 
955.7 20442.4 955.9 20499 . 8 957.2 
957.4 20879.1 956 . 5 20964 956 . 5 
956 . 1 21262.9 955.8 21273.6 955.5 
957. 2 21410.8 957.3 21495.3 956.7 

961 21803 962.3 21973.7 964.9 
968.7 22302.7 970.7 22344.1 970.7 
971. 2 22717. 7 971.3 22766 . 5 972.1 

Sta n val Sta n val Sta n v a l Sta n val Sta n val 
************ ******************* *********** *********** ******** ******************* 

17300 .025 17469.5 . 043 18197.4 .043 18989.6 .037 21563.4 . 043 
21803 .043 

Bank Sl:a: Lefl: Righl: Lengl:hs: Lefl: Channel Righl: Coeff Contr . Expan . 
18197 . 4 21803 590 583.1 600 .1 . 3 

Ineffecl:ive Fl ow num= 1 
Sl:a L Sl:a R Elev Permanent 
21803 22785 . 4 972.1 F 

CROSS SECTION OUTPUT Profile #PF#l 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* E.G. Elev (fl:) 966.88 . Elemen1: Lefl: OB • Channe l Righl: OB * 
* vel Head (fl:) 0. 37 * Wt. n-val . 0.043 0.038 
* w.s. Elev (ft) 966.51 * Reach Len . (ft) 590 . 00 583. 10 600 . 00 
* crit w.s. (ft) 961. 30 . Flow Area (sq ft) . 1223 . 63 *33003. 69 
• E. G. s l ope (ft/ft) *0. 000809 * Area (sq ft) 1223 . 63 *33003 . 69 575 . 33 
• Q Total (cfs) *164000 . 00 • Fl ow (cfs ) 2326 . 17 *161673. 80 . ~~~ ~~~~~ (ft) * 4327.50 • Top width (ft) 454.68 . 3605 . 60 267.22 

(fl:/s) 4 . 79 • Avg. ve l . (ft/s) 1. 90 4 . 90 
• Max ch 1 Dpth ( ft) 11.01 * Hydr. Depth (ft) 2.69 9.15 
* Conv. Total (cf s) *5764473. 0 * Conv. (cfs) 81763.2 *5682710.0 
• Length wtd . (ft) 583.21 * Wett:ed Per. (ft) 455 . 07 • 3605.80 
• Min c h El (ft) 955.50 • Shear ( 1 b/ sq ft) 0 . 14 0.46 

Alpha 1.03 * Stream Power ( 1 b/ fl: s) 0 . 26 2.27 
Frctn LOSS (ft) 0.64 * Cum volume (acre-h) . 3726.47 • 9319 .16 924.84 

* ( & E LOSS (ft) 0.02 • Cum SA (ac res) 1017.02 • 1073 .87 505.59 
* * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * ~ * ~ ~ * * * * ~ * * * * * * ~ ~ ~ ~ * ~ ~ ~ 

Not:e: Multiple critical depths were 
wat:er s urface was used. 

found at: t:his locat:ion. The criti ca 1 depth with the lowes1:, 

CROSS SECTION OUTPUT Profile #PF#2 
* * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * ~ * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * 
• E.G. El ev (ft) 966. 97 • El ement Left OB • Chan ne 1 

ve l Head (ft) 0.38 • Wt. n-val. 0.038 
Right OB 

• w.s. Elev (ft) 966.59 • Reac h Len. (ft) 590.00 583.10 600.00 
* Crit w.s. (ft) 961.30 • Fl ow Area (sq ft) *33283.39 

E.G. slope (ft/ft) *0. 000812 • Area (sq ft) • 33283. 39 
• Q Total (cfs) *164000.00 • Fl ow (cfs) *164000.00 
• Top width (ft) • 3605.60 • Top width (ft) • 3605.60 

ve l Total (ft/s) 4.93 • Avg . ve l . (ft/ s) 4.93 
* Max Chl Dpth (ft) 11 . 09 * Hydr. Depth (ft) 9.23 
• Conv. Total (cfs) *5756355 . 0 • Conv. (cfs) *5756355.0 
• Length wtd . (ft) 583.10 • wetted Per . ( ft) 3614. 88 
• Mi n c h El ( ft ) 955.50 • shear (lb/ sq ft) 0 . 47 
• Alpha 1.00 • Stream Powe r ( lb/ ft s) • 2 . 30 
• Frctn Loss (ft) 0.64 • Cum volume (ac r e - ft) 290.25 • 9709.12 30.85 

:*~*~*~*~~::*£!~~ *************2;2~* *:*~~=*~!*~=~~::2*************!~;~~****~2~! ; !2*******~;!~*** 

valid, 

Note : Multiple critical depths were foun d at this location . The critical depth with the lowest , valid, 
wat:er su rface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc r iption: 202.18 

RS: 202 . 18 

Right Channel Bank Sl:aion Interpolated 
St:at:ion Elevat:ion oat:a num= 97 

Sta Elev Sta Elev Sta 

17052.9 966.6 17168 . 5 966 17288 . 7 
17346 967 17354 . 3 968 17364 . 1 

17507.1 967 . 7 17613 . 8 965.1 17631. 5 
17865 . 9 962 . 4 17961. 7 963.1 18017.5 
18194 .4 960.2 18256 959.9 18292.6 

18389 961.7 18415.9 960.6 18473 . 5 
18643.2 962.4 18672.1 961. 3 18707.1 

Elev Sta Elev sta Elev 

965 . 2 17328. 5 965.5 17342 . 3 968 
966.7 17396.2 967.4 17415 . 4 969 
964.7 17747.4 962.9 17748 . 5 962.9 
963 . 4 18100 . 5 963.8 18139 . 7 964.7 
958.2 18331. 5 958.9 18344 . 2 960 . 8 
964.7 18525.3 966.1 18612.9 966.4 
957.3 18769 952.6 18804.3 955.4 
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18910. 2 
19142. 3 
19369.7 
19727.7 

20009 
20240 . 9 
20492.4 
20876.8 
21127.2 
21374.8 
21591.2 
21808.8 
21957.1 

957 . 1 18976 
957 19169 . 3 

960 . 1 194 7 2 . 8 
955. 4 19747.8 

95 4 20067 . 8 
962.3 20277 . 5 
961.5 20578.7 
962.2 20900.3 
959.8 21207.6 
961.6 21414 .6 
960. 1 2164 3 . 6 
955.3 21829 . 3 
977 . 4 21992 

956 . 3 19019.3 
958 . 6 19183.3 
957 . 3 19559.8 
950 .7 19844 . 5 

952 20110. 4 
960.8 20351. 6 
962.9 20684 .9 
963. 5 20997.2 
957.2 21255 
960 .9 21415.3 
958 . 8 21685.6 
95 1. 8 21869 .4 
978 . 3 

958. 4 19048.9 
960.5 19235.6 
955 . 6 19630.4 
951. 9 19893.9 
954.4 20177 . 3 

962 20380 
962.3 20769.5 
958.5 21014.5 
956.2 21287.8 
960 . 1 21444. 1 

95 4 21737.8 
95 1. 7 21919 . 3 

Pre - Project 
958.7 19085.4 956.1 
960.8 19285.1 963 
954. 7 19686.5 951.8 

954 19954 950 
963 . 5 20231 .5 963 . 4 
959 . 9 20405 . 9 959.3 
960.5 20826.3 963. 1 
957.4 21075 . 2 957 . 9 
957.6 21353.8 957 . 8 
95 6 .6 21527 . 2 959 . 6 
955.1 21787.2 954 . 7 
95 5. 921938.41966 . 7695 

Manning 's n va 1 ues num= 
Sta n va l s t a n va l s t a n val sta n va l sta n val 

*************************************** ************* ******* ** *********** ******** 
17052 . 9 . 025 17415.4 .043 18139.7 .043 18976 . 037 21957 .1 . 043 

Ban k Sta: Left Rig ht Le ngths: Left Cha nne l Ri ght 
500 

Coeff Contr . 
.1 

Ex pan . 
. 3 18139.721938.41 525 511.84 

rneff ecti ve Fl ow num= 1 
Sta L Sta R El ev Perma nent 

17052.9 1741 5.4 978 . 3 F 

CROSS SECTI ON OUTPUT Profil e # PF#1 

E.G . El ev (ft) 966 . 23 El e me nt Left OB Cha nne l Ri ght OB 
ve l Head ( ft ) 0 . 53 Wt. n- val. 0 . 043 0 . 038 
w. s . El ev (ft) 965.70 * Reach Le n. (ft) 525 . 00 511 . 84 500.00 
crit w.s . ( f t) 961. 75 *Flow Area (sq ft) 1254 . 37 *27384 . 83 
E.G. Sl ope ( f t / f t ) *0.001545 * Ar ea (sq ft) 1287.41 *27384.83 
Q Tota l (cf s) *164000.00 * Fl ow ( c f s) * 2949.36 *161050.60 
Top wi dt h ( f t) * 4356. 13 * Top wi dt h ( f t) 666.91 * 3689.21 
ve l Tot a l ( f t / s) 5.73 * Avg . ve l . ( f t/s ) 2.35 5.88 
Max c hl Dpth ( ft ) 15 .70 * Hydr . De pt h ( ft ) 2.28 7 . 42 

* Conv. Tot a l (c f s) *4172957.0 * conv . (cfs) 75045.9 *4097911 . 0 
* Le ngth Wtd . (ft) 512.05 Wetted Per. (ft) 550.64 3697.85 

Mi n ch El (ft) 950 . 00 s hea r ( lb/sq ft) 0.22 0.71 
Alp ha 1. 04 St ream Powe r ( lb/ ft s) 0.52 4.20 

* Frctn Loss (ft ) 1 . 19 c um volume (ac re - f t ) 3709. 47 8914 .98 920.88 
C & E LOSS ( ft ) 0 . 04 Cum SA (ac r es) 1009 .42 1025 . 04 503.75 

* *** ***** ***** ***** * * * ****** **** ***** ******** ** * **** ***** **************** * *************** *** * ** 

wa rning: 
warning: 

warnin g: 

Note: 

Di vi ded f l ow compu ted fo r thi s c ross-secti on. 
The conveyance r a ti o ( upst ream conveyance di vided by downstream conveyance) is 1 ess th a n 
0.7 o r greate r t han 1. 4. Thi s may ind icate t he need fo r additi onal c ross sections. 
The e ne rgy loss was greate r t ha n 1. 0 ft ( 0 . 3 m). be t wee n t he c u r r e nt a nd previ ous cross 
secti on . Thi s may i nd icate t he need f or a ddi tional c ross sections. 
Multi pl e critical depths we re found at t hi s l ocation . The critical depth wi t h the lowest, 
wate r s urface was used. 

CROSS SECTI ON OUTPUT Prof i 1 e #PF#2 
*** ** *************** ****** ****** ***** *********** ******************** ******************** ** ***** 
* E.G. El ev (ft) 966 . 31 El ement Left OB Channe l Ri ght OB 

ve l Head (ft) 0 . 55 wt. n- val. 0 . 038 
w.s. El ev ( ft ) 965 . 77 * Reach Le n . (ft) 525 . 00 511 .84 500.00 
crit w.s . (ft) 961. 75 * Fl ow Ar ea (sq ft ) *27619.54 
E.G. s l ope ( ft /ft) *0.001559 * Area (sq ft ) *27619.54 
Q Total (cfs) ''164000 . 00 * Fl ow (cfs) *164000.00 
Top wi dth (ft) * 3692 . 06 * Top wi dth (ft) * 3692 . 06 
ve l Tot a l (ft /s) 5.94 * Avg. ve l . (ft /s) 5 . 94 
Max ch l Dpth ( ft ) 15.77 * Hydr. Depth ( ft ) 7 . 48 
Conv . Tot a l (cf s) *41 54161 .0 * Conv. (c f s) *4154161 .0 
Length wt d . (ft) 511.84 * Wetted Pe r . (ft) 3701.82 

* Min ch El ( ft ) 950.00 Shea r ( l b/ sq f t) 0.73 
Alpha 1.00 Stream Powe r ( lb/ ft s ) 4.31 
Fr ctn Loss (ft) 1.19 c um vol ume (ac r e - ft ) 290.25 9301.49 30 . 85 
c & E Loss (ft) 0.04 c um SA (ac r es) 43.55 1025.56 5.87 

***** *-=******** *** *** ******************** *********** ***** ***** ********************************* 

warni ng: 
wa rnin g: 

warning : 

Not:e: 

Divi ded f l ow compu ted for t his c r oss - secti on . 
The conveyance rat:i o ( upst:ream conveya nce di vi ded by downstream conveyance ) i s l ess Lhan 
0 . 7 o r g reate r tha n 1.4. This may indicate the need for additiona l cros s secti ons. 
The e nergy 1 oss was greate r t:ha n 1. 0 ft (0. 3 m) . betwee n t he c u r re nt a nd p r evi ous c r oss 
secti on. Thi s may indicate t he need f or addition a 1 cross sections. 
Mul t i pl e c r itical depths were fo und at t his l ocat ion . The cri tical depth wi t h the lowes t , 
wate r s urface was used . 

CROSS SECTI ON 

RIVER: 1 
REACH: 1 

INPUT 
Descripti on : 202.09 

Ri ght Channe l Ba nk Stai on 
Stati on El evati on Data 

s t a El ev Sta 

RS: 202.09 

I nt erpol ated 
num= 97 

El ev Sta El ev s t a El ev Sta El ev 
* **-..\,* ** * ** * ********** ******* **** ** ** ** ** ** * * * * * ** *** ** 1: ****** * * * ** * * * * * * * ** ** ** * 
12423 . 7 965. 6 17099 . 8 965.6 17186 965.4 17264 . 6 965.3 17349.3 965 
17358 . 9 964.8 17418 967.1 17422.9 965.6 17428 . 2 966.9 17452 965.9 
17476.4 966. 1 17491. 8 967.5 17574.4 967 17614.9 967.2 17693. 5 967.2 
17814 . 7 961. 1 17920 . 2 960.8 17951. 8 961.2 18050.9 963 . 8 18132. 1 964. 1 
18212 . 9 964. 4 18247.5 964.7 18306 959.3 18322 . 2 960 . 3 18340.5 958.1 
18363.8 957.3 18389.5 962.4 18475. 1 961. 1 18485 . 9 960.9 18523.3 964 . 1 
18558 . 3 962.3 18573 . 3 963.2 18621.2 963.3 18652.7 957 . 8 18708.8 958. 1 
18748 . 7 952 . 2 18769. 9 955.2 18859.3 957. 7 18962 .1 957.3 18975. 3 957 . 3 

19086 95 7. 5 19165 . 3 959.6 19217.9 961 19287 . 9 955.2 19344 . 8 963 
19434.4 961. 7 19513 . 8 958.9 19564.6 953.8 19623.2 957.6 19686.2 956.9 
19738.7 957.5 19783 . 4 954.5 19908.5 952.6 19947 . 2 952 20093.1 950 
20106.3 950 20143 . 3 952.6 20167.6 955 . 5 20187 . 3 956.2 20207.9 958 

20254 956 . 6 2027 1. 4 957.6 20297.7 960. 4 20396 . 6 960.4 20472.8 959.6 
20529 . 3 963. 3 20613. 6 962.6 20698 962 . 2 20720.5 961. 5 20787. 7 964 . 2 
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va li d, 

val i d , 



• 

• 

• 

20816.2 
21101.6 
21444 . 4 
21530.5 
21825.3 

21947 

959 . 4 20866.2 
961.6 21155 
956.7 21456.1 
955.5 21561. 3 
953 . 8 21856 . 2 
973.7 21985 

961.1 20916 . 3 
960. 7 21 221. 6 
95 7. 6 21466.3 

958 21627.9 
951. 2 21912 . 9 
973.7 

960. 7 20996.8 
961. 5 21280.8 
959.4 21503.9 
959.2 21709 
951. 7 21928.2 

Pre-Project: 
963.3 21047.5 963.6 
956.9 21370 . 9 957.5 

959 21516.7 956 . 6 
959.7 21751.4 954.3 
955.721938.26 965 . 332 

Manning's n values num= 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

* * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
12423.7 . 025 17491.8 .043 18212.9 .043 19086 .037 21947 .043 

Bank Sta: Left Right Lengths: Left channel Right Coeff contr. Ex pan. 
18212.921938.26 510 509.32 500 .1 . 3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

12423. 7 17491.8 973.7 F 

CROSS SECTION OUTPUT Profile #PF#1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** *** * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *** 
• E.G . Elev (ft) 965.01 • Element Left OB channel Right OB * 
• vel Head ( ft) 0.92 • Wt. n-val . 0.043 0.038 
* w.s. Elev (ft) 964.09 *Reach Len . (ft) 510.00 509.32 500.00 
• Crit w. s . (ft) 961.98 * Flow Area (sq ft) 685 . 44 *20909.31 
• E.G . s l ope (ft/ft) •o. 003848 • Area (sq ft ) 685.44 *20909 . 31 
• QTotal (cfs) *164000 . 00 • Flow (cfs) • 2203 . 35 *161796.70 
• Top width (ft) • 405 2 .05 • Top width (ft) 373.14 • 3678 . 91 

Ve l Total (ft/s) 7.59 • Avg . ve l . (ft/s) 3.21 7.74 
• Max c hl Dpth (ft) 14.09 • Hydr . Depth ( ft) 1 . 84 5.68 
• conv . Total ( cfs) *2643855.0 • conv. (cfs) • 35520.3 *2608335.0 
• Length wtd. ( ft ) 509.33 • wetted Per. (ft ) 373.25 • 3688.94 

Min c h El (f~) 950.00 • s hea r (lb/sq f~) 0 . 44 1.36 
Alpha 1.03 *St ream Power ( lb/ft s) 1.42 10 . 54 

• Frctn Loss (ft) 1.03 • c um volume (acre-ft) • 3697.58 • 8631.24 920.88 
* C & E LOSS (ft ) 0.10 * Cum SA (acres) * 1003.15 981. 75 503 . 75 
* * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

warning: 
warning: 

warning : 

Note: 

Divided flow computed for this cross-section. 
The conveyance ratio (upstream conveyance divided by down stream conveyance) i s l ess than 
0.7 or greater than 1.4. This ma y indicate the need for additional cross sections. 
The energy loss was greater than 1 . 0 ft (0 . 3 m). between the current and previous cross 
section. This may indicate the need for add i tional cross sections. 
Multiple critical depths were found at this location. The critical depth with the lowest , 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * 
• E.G . El ev (ft) 965.09 * Element Left DB Channel • Right OB * 
• ve l Head ( ft ) 0.93 • Wt. n-val. 0.038 
• w. s. Elev (ft) 964.16 • Reach Len. (ft) 510 .00 509.32 500.00 
• Cri t w. s. (ft) 961. 95 • Flow Area (sq ft) •21163 . 39 
• E. G. s l ope Cft/ft) *0.003803 • Area (sq ft) *21163 . 39 
• Q Total (cfs) *164000 . 00 • Flow (cfs) *164000 .00 

• ~~~ ~~~~~ ~~~~s) • 368n~ : ~~~. w~~ih ~ms) • 368~: ~~ 
• Max c hl Dpth (ft) 14 . 16 • Hydr. Depth (ft) 5.75 
• conv . Total (cfs) *2659472.0 • conv. (cfs) *2659472.0 
• Length wtd. ( ft) 509 . 32 • Wetted Per. ( ft ) • 3692.31 
• Min c h El (ft) 950.00 • s hear ( lb/sq ft) 1.36 
* Alpha 1.00 *Stream Power ( l b/ ft s) 10.54 

Frctn Loss (ft) 1 .02 • Cum volume (acre - ft) 290.25 • 9014.89 30 . 85 
* C & E LOSS (ft) 0 . 11 *Cum SA (acres) 43.55 982.23 5.87 
* * * * * * * * * * * * * ** * * * * * * * * ** * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

warning: 
warning: 

warning: 

Note: 

oi vi ded flow computed for this cross-section. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is 1 ess than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft (0 . 3 m) . between the current a nd previous cross 
section. This may indi cate the need for additional cross sections. 
Multiple critical depths were found at thi s l ocation. The critical depth with the lowest, 
water surface was used . 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
De s cription : 201. 99 

RS: 201.99 

Right Channel Bank Staion Interpolated 
Station Elevation Data num= 97 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 
12423 . 7 
13746 . 9 
14908 . 9 
15717. 5 
16481.8 
17507 . 7 
18417.7 
18818.4 

19182 
19476.2 
20078.1 
20347.4 

20589 
20735.3 
20989.8 
21138. 5 
21555.3 
21676.1 

21991 
22917.2 

962 . 9 12792.3 
961. 3 13984 
964.6 14956 .9 
963 . 6 1594 7. 7 
963.7 16706 
965.1 17760.7 
956.5 18440 
957.6 18843.9 
952.7 19244.4 
956.3 19599.7 
951.3 20095.8 
962.9 20368.6 
951. 7 20619 . 5 
964.1 20750 . 8 
964 . 1 21038. 3 
968 . 2 21163.6 
949.1 21578 
954.4 21726.5 
967.1 22006.5 
966 . 9 23024 . 3 

963 . 8 13061.9 
962.2 14217.9 
968 . 1 14966.2 

963 16170 . 3 
964.8 16931 . 9 
967.9 18000.5 
960.5 18639.2 
951.9 18894 .5 
958.4 19290 
958.8 19757 .3 

953 20192.9 
965 . 8 20433.1 
951.7 20638.1 
961.1 20862 .1 
963 .3 21074 . 1 
953 . 1 21180.4 
958 . 4 21595. 4 
948. 7 21821. 2 

964 22019.9 
966.9 

964. 2 13286.8 
962.9 14443 . 4 
964.3 15216 
962.3 16226.7 
964.5 17163.9 
959. 7 18235.1 

962 18674 
956 19104.7 

953.9 19357.8 
956.9 19806.8 
950.6 20250.9 

963 20465.1 
949.5 20700.3 
965 .2 20904 
972.2 21105 . 1 
949.1 21267. 5 
955.8 21617.3 
953.2 21862.8 
967.9 22243.3 

963 . 1 13510 .3 962 
963 . 1 14690 .7 964.7 
964 . 5 15450.3 964.3 
962.5 16243.5 964 . 4 

965 17409 . 1 965 . 4 
962.5 18353. 1 960 . 5 
954.8 18737 . 7 957 . 9 
956.3 19162 . 4 959.4 
953.9 19392 . 3 959 . 4 
958.1 19854 . 1 952.5 
959 . 6 20290 . 2 950.4 
950 . 1 20577.2 949.5 
949 . 5 20727.6 954 .8 
975 . 7 2095 6 . 4 975 .3 

970 21109 967.5 
949 . 1 21538.3 949.1 
955.7 21641.7 951 . 9 
963.621892.71964.4166 
966.9 22585.6 967 
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Pre-Project 
Manning's n values num= 7 

Sta n val St:a n val sta n val Sta n val Sta n val 
*~**************************************************************1:*************** 

12423-7 
21991 

.025 17507.7 

.037 22006.5 

Ba nk Sta: Left Right 
18235.121892-71 

Ineffect i ve Flow num= 
Sta L Sta R Elev 

12423-7 17760 -7 975- 7 
21990.9 23024.3 975.7 

.043 17760.7 

.025 
.043 19357.8 

Lengths: Left Channe l 
470 477.46 

Permanent 
F 
F 

Right 
490 

CROSS SECTION OUTPUT Profile #PF#1 

.032 20250 . 9 

Coeff Contr _ 
.1 

-037 

Ex pan. 
-3 

**** ****************** ************************************* ************* ******* ******** ** ** **** 
E.G. Elev (ft) 963.87 Element Left OB Channel * Right OB * 
vel Head (ft) 0.58 Wt. n-val. 0.043 0 . 036 
W.S. Elev (ft) 963.29 * Reach Len. (ft) 470.00 477 . 46 490 . 00 
Crit w.s . (ft) 958.65 * Flow Area (sq ft ) 702.50 *26531.65 
E. G. Sl ope (ft/ ft) *0 . 001252 * Area (sq ft) * 2110.20 *26531.65 
Q Total (cfs) *164000 . 00 * Flow (cfs) * 1394.28 *162605.70 
To\' width (ft) * 5331.46 * Top width (ft) * 2122 . 37 * 3209.09 
ve Total (ft/ s) 6.02 * AVg. vel. (ft/ s) 1.98 6.13 
Max Chl Dpth (ft) 14.59 * Hydr. Depth (ft) 2 . 07 8.27 
Conv. Tota l (cfs) *4634981 . 0 * Conv. (cfs) * 39405 . 2 *4595576 . 0 
Length Wtd . (ft) 477.43 * Wetted Per. (ft) 339.69 3231.97 

* Min ch El (ft) 948.70 shea r (lb/sq ft) 0.16 0.64 
* Alpha 1.03 Stream Power ( lb/ ft s) 0.32 3.93 
* Frctn Loss ( ft) 0.47 cum volume (acre-ft) 3681.21 * 8353.90 920.88 
* c & E Loss (ft) 0.05 * cum SA (acres) 988.54 941.48 503.75 
******* ******** * * ****** ** ********* * ****** * ***************** * **** * *********************** ******* 

warning: Divided flow computed for this cross-section . 
warning : The cross-section end points had to be extended verticall y for the computed water s urface. 
Note : Mult ipl e criti cal depths were found at this l ocation . The critical depth with the lowest , vali d, 

water surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 

E.G. El ev (ft) 963 . 96 El ement Left OB * Channel Right OB 
vel Head ( f t) 0 . 58 wt. n-val. 0.036 
w.s. El ev (ft) 963 . 38 * Reach Len. (ft) 470.00 477.46 490.00 
Cri t w. s . (ft) 958. 65 * Flow Area (sq ft) *26811. 01 
E.G. Slope (ft/ ft) *0.001241 * Area (sq ft) *26811.01 

* Q Total (cfs) *164000.00 * Fl ow (cfs) *164000.00 
To\' widt h (ft) * 3219.77 * Top widt h (ft) * 3219.77 
ve Total (ft/ s) 6.12 * AVg . ve l . (ft/ s) 6.12 

* Max Chl Dpth (ft) 14.68 * Hydr. Depth (ft) 8 .33 
Conv. Total (cfs) *4655852.0 * Conv. (cfs) *4655852 . 0 
Length Wtd. (ft) 477 . 46 * Wetted Per. ( ft) 3243.71 
Minch El (ft) 948.70 Shear (lb/sq ft) 0 . 64 
Alph a 1.00 Stream Power ( lb/ ft s) * 3 . 92 

* Frctn Loss (ft) 0.46 Cum volume (acre - ft) 290 . 25 8734 . 42 30 . 85 
* C & E LOSS (ft) 0.05 Cum SA (acres) 43.55 941.88 5 . 87 
*******.,::*-=*************************.,::t:.,::t:t:**** *************** ************************************ 

warning: Di vided flow com\'uted for this cross - secti on. 
Note : Mu l t ipl e critica depths were found at this l ocati on. The criti ca l depth with the lowe s t, valid, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201.9 

RS: 201.9 

Right Chan ne l Bank Staion Interpolated 
Station Elevation Data num= 97 

Sta Elev Sta Elev Sta Elev sta Elev s ta El e v 
****** * **.,::*.,::*************** .,::.,:: ********************** ******** **.,:: * .,::**************** 

12498 962.4 12680. 7 
13361.7 963.7 13371 . 9 
14082 . 1 962.6 14282 

15026 967.2 15036.6 
15790 . 8 963 . 8 15996.8 
16331.6 962 16525.6 
17353.6 965.3 17563.8 
17954.3 963.8 18181 . 9 
18303.9 958 . 6 18480.2 
18820.8 957.2 18854.3 
19336.3 962.3 19389.1 
19911.4 951 . 6 20081.9 

20356 957 . 7 20398.9 
20954.4 949 . 9 21000.8 
21300.7 952 . 4 21411.2 
21546.8 949 21556 . 2 
21667.7 955 . 7 21698.6 

21827.41963.9898 21842 
22228.4 965 . 8 22400.7 
23008. 7 966 23 096 

963 12847.7 
960 . 2 13574.5 
963 . 2 14504.3 
963 . 6 15225.9 
963 . 9 16181. 7 
962.6 16699.1 
966.2 17569 
958.7 18226.6 
961.7 18648.9 
951.8 18909.2 
958.9 19449.9 
950 . 6 20221.5 
948 . 7 20567.7 

949 21037.1 
949 . 7 21444 . 1 
952.2 21567.4 

949 21736 . 9 
968 21955.2 

965 . 8 22432 . 3 
965.3 

963 . 1 13015 .1 
962 . 7 13724.8 
963.3 14674 . 9 
964.3 15398 . 3 
962. 7 16294 . 9 
963. 6 16881.9 
964.3 17769 . 9 
955.3 18260.2 
961.8 18745.5 
955.3 19138.4 
951.5 19624.1 
952.6 20269 . 4 
948.5 20744.7 
957.5 21099.1 
955.9 21487.9 
960.5 21588 

950 21748.7 
963. 2 21982.2 
965.9 22634 . 3 

963.3 13199.8 
961.4 13908.8 

963 14875. 2 
964.4 15600.8 
962.8 16309.4 
964.4 17117 . 4 
966.6 17941.7 
960. 7 18291. 8 

962 18798 . 7 
956.3 19200 
955.9 19782.3 
959.3 20331.6 
949 . 1 20888.3 

956 21139 . 7 
956.1 21503 . 4 
955 . 9 21628.6 
952.4 21786 . 7 
967.4 22181.8 
966.5 22801.2 

963 . 2 
961.8 
963 . 6 
964 . 2 
964 . 3 
963.7 

966 
960.5 
956 . 2 
953.3 
957.2 
955 . 1 
947 .2 
949.7 

949 
952.2 
952.8 

966 
966.1 

Manning's n val ues num= 
s ta n val sta n val Sta n val Sta n val Sta n va l 

*******-=********************************************* *-:>.**** ** .,::****************** 
12498 .025 17569 .043 17769 . 9 .043 19389.1 .032 20331.6 .037 
21842 . 037 21982.2 . 025 

Ba nk sta: Left Ri ght Lengths: Left c hannel Right Coe ff Contr. Ex pa n. 
17954.321827.41 500 495.8 500 .1 .3 

Ineffective Fl ow num= 
Sta L Sta R El ev Permanent 
12498 17769-9 968 F 

21842.1 23096 968 F 
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• 

• 

Pre - Project 

CROSS SECTION OUTPUT Profile #PF#1 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* E.G. El e v (ft) 963 . 35 * Element Left OB * Channe l * Right OB * 

vel Head ( ft) 0 . 41 Wt . n-val . 0.036 
w.s. El e v (ft) 962.94 * Reach Len . ( ft) 500.00 495.80 500 . 00 

• crit w. s . (ft) 957 . 27 • Flow Area ( s q ft) *31873.70 
* E. G. sl ope (ft/ ft) *0.000785 * Area (sq f t) * 1051.08 *31873.70 

Q Total (cfs ) *164000.00 * Fl ow (cfs ) *164000.00 
Top width (ft) * 5241.54 * Top width (ft) * 1410.58 * 3830 . 97 
ve l Total (ft/s) 5.15 • Avg. vel . (ft/ s) 5 . 15 

* Max c hl Dpth (ft) 15 . 74 * Hydr. De pth ( ft) 8.32 
Conv. Total ( cfs ) *5852611.0 * Conv. (cfs) *5852611 . 0 
Le ngth Wtd . ( ft ) 495.80 * wetted Per. (ft) 3845 . 63 
Min ch El (ft) 947. 20 • s hear (1 b/ sq ft) 0. 41 

* Alpha 1.00 * Stream Power ( lb/ ft s) 2.09 
Frctn Los s (ft) 0 . 34 c um volume (acre-ft) * 3664.16 8033 . 81 920 . 88 

* C & E LOSS (ft) 0.02 Cum SA (ac res) 969.48 902.90 503 . 75 
* * * * * * * * * * * * * * * * * * * * * * * ** * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Warning: Divided fl ow computed for this c ross- s ection. 
wa rning: The cross-section end points had to be e xtended vertically for the computed water s urface. 
Note: Multi p 1 e c ri ti ca 1 depths were f ound a t this location. The cri tical depth with the 1 owest, valid, 

water surface was us ed. 

CROSS SECTION OUTPUT Profile #PF#2 
* * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * ** * ** ** * * * * * * * * 

E. G. Elev (ft) 963 . 45 * Element Left OB Channel 
vel Head ( ft) 0.40 • Wt. n-val . 0 . 036 
w. s . El ev ( ft) 963.05 * Reac h Len . ( ft) 500.00 495.80 

* crit w.s. (ft) 957.27 * Flow Area (sq ft) *32284.29 
• E.G. s l ope ( ft / ft ) • o . 000756 • Area (sq ft ) *32284. 29 
* Q Total ( cfs) *164000 . 00 * Flow (cfs ) *164000 . 00 
• Top width (ft) • 3830.97 * Top width (ft) * 3830.97 

vel Total ( ft /s) 5.08 * AVg. vel. ( ft / s) 5.08 
Max chl opth (ft) 15.85 * Hydr. Depth (ft) 8.43 

• conv. Total (cfs) *5964132 . 0 * Conv. (cfs) *5964132.0 
Length wtd . (ft) 495 . 80 • Wetted Per . (ft) 3845.85 

• Min Ch El (ft) 947. 20 * shear (lb/ sq ft) 0 . 40 

Right OB 

500. 00 

Alpha 1.00 • Stream Power (lb/ft s) 2.01 
Frc tn Los s ( ft) 0.33 Cum vo lume (acre - ft) 290 . 25 8410.55 30.85 
C & E LOS S (ft) 0. 02 * Cum SA (acres) 43 . 55 903.24 5. 87 

******************************************** ******************** *** ***** ***** ********* ********* 

Note : Multiple critical depths were found at this l ocation . The critica l depth with the lowest , valid , 
water s urface was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Desc ripti on: 201.81 

RS: 201.81 

Left and Right channe l Bank Staions Interpolated 
Station Elevation Data num= 98 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
****************************************************************** *** *** ******** 
12574.1 961.8 12761.8 962 12923.9 
13435.2 962.8 13461.6 960.9 13640. 2 
14049. 5 962.4 14230 . 8 962.1 14408 
14940. 9 962 .1 15056 . 2 964.1 15099 
15444. 5 964.1 15610. 6 963.9 15771. 8 
16322.1 962 16382. 5 963.6 16475 . 3 

17136 963 17301 963 . 8 17538 . 6 
17935. 7 965.617946. 89963 . 6227 17964 
18277.1 959.5 18483.2 960 . 9 18556 . 4 

18765 964 . 3 18860.5 957.6 18955 
19139.8 953 . 9 19294.5 954.6 19378.9 
19693.5 953 . 4 19720.4 950.1 19883 . 7 
20285.8 953.2 20377.1 957 . 6 20 392.1 

20665 946 . 7 20832.3 946 . 1 20846.8 
20881.2 950.3 20908.5 949.6 20924 
21169.8 946 21187.6 95 3 . 2 21244.2 
21322.9 946.6 21496 . 1 948.5 21522.9 

21803.27963.6213 21811 967.1 21860 
21975. 7 963.6 22175 . 4 965.3 22352.1 
22875.2 962.8 23093.9 964.4 23169.5 

962.6 13108.8 
962 . 7 13758.3 
962 . 7 14585.1 
967 . 8 15104. 2 
963.8 15946.1 
960. 8 16709. 7 
963.1 17700.9 
960 . 6 18130 
960 . 8 18619.6 
958.4 19006 . 4 
957 . 7 19550.9 
950 . 2 20049.4 
962. 6 204 21.1 
951.1 20855 . 6 
95 2 . 5 20962 .6 
956. 3 21263. 5 
951.7 21690 . 5 
969. 2 21904 . 1 

965 22654 
964 .2 

962.8 13276.3 
961.2 13887.4 
963 . 8 14774 . 2 
963 . 1 15275.2 
963 . 3 16142 .1 
962 .1 16947.6 
964. 2 17890.2 

958 18246.7 
964.6 18716.1 
951.6 19072.9 
954.4 19605.4 

953 20182.8 
948.6 20 597 
956.4 20869.8 
950.9 21000.7 
960.4 21295.1 
950.7 21775 
961.6 21929.9 
963.5 22715.1 

963 
962 . 7 
962 . 7 
964.2 
962 . 7 
962 . 4 
965 . 6 
956 . 1 
963.4 
957.9 
951.1 
953.5 
946.8 
954.4 
946.6 
951. 3 
950.9 

965 
963.5 

Manning' s n values num= 7 
Sta n val sta n val Sta n val Sta n val Sta n va l 

****************************************************************** ****** ******** 
12574.1 .025 17700.9 .065 17935.7 .065 19378.9 . 032 20392 .1 .037 

21860 .025 21975.7 .025 

Bank Sta: Left Right Lengths: Left channel Right coeff Contr . Expan. 
17946 . 89 21803.27 535 511.61 515 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

12574.1 17935. 7 969 . 2 F 
21859.6 23169.5 969 . 2 F 

CROSS SECTION OUTPUT Profile #PF#1 
************* ************** ******************************************************************** 

E.G. Elev ( ft ) 962 . 99 * Element Left DB channel * Right OB * 
ve 1 Head ( ft ) 0. 36 wt . n- val. 0.037 
w.s. El e v (ft) 962.64 * Reach Len. ( ft ) 535.00 511.61 515.00 

* crit w.s. (ft) 955.84 * Flow Area ( sq ft ) *34251. 95 
E.G. Slope ( ft / ft) *0.000619 * Area (sq ft ) • 1201.75 *34251. 95 7 . 18 

* Q Total (cfs ) *164000.00 * Fl ow (cfs) *164000.00 
To~ width (ft) * 5916 . 44 * Top width ( ft ) * 2255 .78 * 3646.80 13.87 
ve Total (ft/ s) 4 . 79 * Avg . vel . ( ft / s ) 4.79 
Max ch 1 Dpth ( ft ) 16.64 * Hyd r. Depth ( ft) 9.39 

* Conv. Tot a l (cf s) *6592084. 0 * Conv . ( c f s) *6592084. 0 
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Pre-Project 
Length Wtd. (ft) 511.64 wetted Per. (ft) * 3662.92 
Minch El (ft) 946.00 • s hear ( l b/sq ft) 0 . 36 
Alpha 1.00 • stream Power (lb/ ft s) 1. 73 
Frctn Los s ( ft) 0.51 Cum volume (acre - ft) 3651. 23 7657.48 920.84 
C & E LOSS (ft) 0.02 Cum SA (acres) 948 . 44 860.35 503.67 

*********************************************************************************************** 
warning: Divided f l ow computed for t his cross-section. 
warning: The cross-section e nd points had to be extended ve r ti call y for the computed water surface. 
warni ng : The conveyance ratio (upstream conveyance divided by downs tream conveyance) is 1 ess t han 

0 . 7 or greate r than 1.4. This may indicate the need for additional cross sections. 
Note: Multiple criti cal depths were found at this l ocation. The critical depth with the l owest, va li d , 

water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

E.G. Elev (ft) 963.10 Element Left OB c ha nne l Right OB 
• ve l Head (ft) 0.35 * wt. n-val. 0.037 

w.s. Elev (ft) 962.75 * Reach Len. (ft) 535.00 511.61 515 .00 
crit w.s. (ft) 955.84 * Flow Area (sq ft) *34684.20 
E.G . s l ope ( ft/ft) *0 . 000597 * Area (sq ft) *34684. 20 
Q Total (cfs) *164000. 00 * Flow (cfs) *164000. 00 
Top width (ft) * 3650.46 *Top widt h (ft) * 3650.46 
ve l Total (ft/ s) 4.73 * Avg . vel. (ft/ s) 4.73 

• Max chl Dpth (ft) 16.75 * Hydr. Depth (ft ) 9.50 
conv. Total (cfs) *6711267.0 * Conv. (cfs) *6711267.0 
Length Wtd. (ft) 511.61 Wetted Per. (ft) 3666.82 
Minch El (ft) 946.00 Shear ( lb/ sq ft) 0. 35 
Alpha 1.00 * Stream Power (lb/ ft s ) 1.67 
Frctn Loss (ft) 0.49 Cum volume (acre-ft) 290. 25 8029 . 43 30 . 85 
C & E LOSS (ft) 0.03 Cum SA (acres) 43.5 5 860 . 66 5.87 

** ***** ******** *** ***************************************************************************** 
wa rning : Divided flow computed for this cross-section. 
wa rning : The conveyance ratio ( upstream conveyance divided by down s tream conveyance) i s less than 

0 . 7 or greater than 1.4. This may indicate the need for additional cross sections . 
Note: Multiple critical depths were fo und at this l ocation . The criti cal depth with the lowest, va lid , 

wate r surface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 201.71 

INPUT 
Description: 201.71 

Left Channe l Bank Staion Interpolated 
Stati on Elevation Data num= 97 

Sta Elev Sta El ev Sta Elev Sta Elev Sta Elev 
************** *** ****** ****** ****** ****** *** *********** *** *** ******************* 
12659.2 961.6 12855.6 961 13000 961 13129.9 960.8 13180.2 962 . 1 
13187.7 959 . 3 13371.2 960 13521.5 960.3 13689.3 960.5 13844.9 960.6 
13979. 7 960.3 14193.8 960 . 9 14324.5 960.9 14461 961 14593.2 960.9 
14774. 5 961. 4 14909 . 4 960.6 15132.5 961.7 15192.9 963.1 15384.5 962 .1 
15537.8 962. 3 15 716 . 6 961. 2 15856.1 961.1 16082 .6 960.9 16210.7 961.2 

16383 961 16543 . 7 961 16684.4 961. 3 16813. 5 961. 2 16941. 4 961.7 
17106.2 961.5 17255.2 962 17388.3 961. 5 17585.2 961. 5 17706. 7 962 .1 
17766.4 963.8 17769.2 962.5 17794.4 964.5 17957.8 964.3 18096.3 964.8 

18107.05962 . 8899 18140. 2 957 18197.6 953.2 18356.6 956.6 18441.5 961.3 
18556 . 1 95 7. 7 18600 . 1 958.6 18651. 3 956 . 4 18676.1 956 . 9 18707 951.3 

18764 957 18831. 5 958.219007.5 955 . 3 19076.4 952 192 79.5 954.1 
19409.2 953.7 19475.6 949.9 19555.7 955.6 19660.9 959 19739 . 3 954.2 
19763.1 949.4 19910.3 951 19978.4 951.1 20023.1 954 . 8 20199 956 
20304.5 951.4 2034 7 .1 954.9 20447.3 951.1 20499.8 956 . 3 20554.9 954.5 
20692.6 956.1 20848.5 954.8 20899.8 950. 2 20984. 5 949.7 21011.3 946 
21148.8 948 . 4 21186.8 951.7 21268.1 954.5 213 55 953 . 1 21433 .7 954.9 
21490.6 959.4 21528.5 960.3 21661.1 959.7 21837 . 7 959 . 7 21975.8 962.2 

22098 963 . 6 22111.4 961.1 22160.6 964.1 22190.7 962 . 9 22 353.1 963.4 
22385.7 963.3 22516.6 964.2 22615. 8 964. 3 22832 . 1 963 . 4 22981.6 963.4 
23127.8 962 .8 23246 962 

Manning 's n values 
Sta n val 

num= 
Sta n val sta n va l Sta n val Sta n val 

*********************** *********** *** *****************·'*'*'*** ***************** **** 
12659 . 2 

21355 
.025 17706. 7 
.025 215 28.5 

Ba nk Sta : Left Right 
18107. OS 21528. 5 

Ineffective Fl ow num= 
Sta L Sta R Elev 

12659. 2 18096. 3 966 
22098 23246 966 

. 065 18096.3 

.025 
.065 19660.9 

Lengths: Left channel 
505 489.63 

Permanent 
F 
F 

Ri ght 
495 

CROSS SECTION OUTPUT Profile #PF#1 

.032 20554.9 

Coe ff Contr. 
.1 

. 037 

Ex pan. 
. 3 

**************** ****** ***************** ******* ************************************************ 
E.G. Elev ( ft) 962.46 Element Left OB Channel * Right OB 
ve l Head (ft) 0. 59 * Wt. n-val . 0.040 0 . 025 
w.s . Elev (ft) 961.87 * Reach Len. (ft) 505.00 489 . 63 495.00 
Crit w.s. (ft) 958.21 * Fl ow Area (sq ft) *25898. 28 759.85 . E.G. s lope (ft/ ft) *0.001826 * Area (sq ft) 3860.96 *25898 . 28 766. 25 

* Q Total (cfs) *164000.00 * Fl ow (cfs) *161174 . 80 * 2825. 19 

~~~ ~~~~ ~ (ft) * 8308.19 * Top width (ft) * 4446.9 2 * 3415.69 44 5 .58 
(ft/ s) 6.15 * Avg.Ve l. (ft/ s) 6 . 22 3. 72 

Max chl Dpth (ft) 15.87 * Hydr . Dept h (ft) 7 . 58 1.77 
Conv . Tota 1 (cfs) *3838417. 0 * Conv . (cfs) *37722 94 . 0 66123. 6 
Length Wtd . (ft) 489.70 wetted Per. (ft) 3420 . 11 428 . 91 
Min Ch El (ft) 946.00 Shear (1 b/ sq ft) 0 . 86 0.20 
Al pha 1. 01 Stream Power ( l b/ ft s) 5 . 37 0.75 
Frctn LOSS (ft) 0. 78 Cum volume (acre - ft ) 3620.14 7304 . 25 916 . 27 
c & E LOSS ( ft) 0.02 Cum SA ( acres) 907. 28 818 . 87 500.95 

**************** ******************************* ************************************ *********** 

warning : Divided flow computed for this cross - section. 
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Pre-Project: 
warning: The cross-section end points had to be extended ve rti ca 11 y for the computed water surface . 
Note: Multiple critical depths were fo und at this location . The critical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E. G. Elev (ft) 962.58 • Element Left OB channel Right OB 
• vel Head (ft) 0.60 • Wt . n- val. 0.040 
• w.s. Elev (ft) 961.98 • Reach Len . (ft) 505.00 489.63 495.00 
* Crit w.s. (ft) 958.21 • Flow Area (sq ft) *26277.29 
• E. G. slope (ft/ ft) *0. 001807 • Area (sq ft) *26277. 29 
• Q Total (cfs) *164000 . 00 • Flow (cfs) *164000.00 
• Top width (ft) * 3415.69 * Top width (ft) • 3415.69 

ve l Total (ft/ s) 6.24 * Avg. vel. (ft/s) 6.24 
* MaX Ch l Dpth (ft) 15.98 * Hydr. Depth (ft) 7.69 
• conv. Total (cfs) *3858296.0 * Conv. (cfs) *3858296 . 0 
* Length Wtd. (ft) 489.63 * Wetted Per. (ft) 3421.90 
* MinCh El (ft) 946.00 • Shear (lb/sq ft) 0.87 
• Alpha 1.00 • Stream Power (lb/ ft s) 5.41 
• Frctn Loss (ft) 0 . 76 • Cum volume (acre-ft) 290.25 * 7671.43 30 . 85 
* C & E LOSS (ft) 0 . 03 *Cum SA (acres) 43.55 819.17 5.87 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201. 62 

Left channel Bank Station 
Station Elevation Data 

Sta Elev sta 

RS: 201.62 

Interpolated 
num= 97 

Elev sta Elev Sta Elev Sta Elev 
* * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * 
12723 . 6 960.1 12862.6 960.3 13017.9 960 . 4 13156 . 4 960 . 4 13253.3 961.5 
13267.4 959 13436.1 959.9 13621.5 960 . 4 13766.2 960.5 13909 . 8 960.4 
14075.1 960.4 14269.1 960.4 14410. 3 960.9 14542.3 960.9 14677.4 961 
14845.4 961. 8 15072. 7 961 15207 . 9 961.9 15344.9 961.6 15510 .2 961.6 
15676.2 961 15821 960.6 15995.5 960. 4 1615 7. 9 960.8 16296 961.1 
16491.6 961.1 16630.4 960.7 16799.9 960.5 16987.6 960.1 17022.4 962 
17197.5 958 . 5 17331.6 959.3 17350.4 962.3 17555 961.1 17693.7 961.5 
17788.7 963. 5 17792 . 9 962. 2 17963. 6 963.3 18107 962.8 18229.7 963.9 
18233.5962 . 1533 18253.2 953.1 18417.5 953.4 18563.5 953.4 18723.5 952.3 
18864.3 951.9 18956.1 956.6 19045 .2 956.9 19129 . 4 952.1 19159.3 954.5 
19237.7 952.1 19435.3 953.3 19483 951.6 19522 953 . 4 19577 948.8 
19677.3 954.6 19737.2 953.8 19772.7 949 . 2 19918 . 1 949.3 20064.6 953.2 
20213. 3 953.8 20358 .7 952.9 20472 . 9 952 20509.2 950 20584.5 955.3 
20619. 5 953.2 20653.6 948 . 7 20723 . 6 953.3 20794.2 955.3 20904.8 954 . 6 
20962.2 949.9 20990.6 945 . 6 21150.5 945.9 21165.2 946.9 21199.1 955 . 3 

21351 951.4 21457.3 955.6 21477.5 960.2 215 14. 2 959.4 21654.6 959.9 
21824 959.8 21964 . 5 960.6 22074.2 961 22085 959.8 22090.5 961.3 

22197.1 961.9 22233.4 963.7 22249.4 962.1 22301 963.2 22456.6 963.4 
22491.4 963.3 22714 . 7 962.8 22775.6 962 . 8 22945. 1 962. 7 23131.5 962.5 
23268.1 960.6 23318 . 4 961.5 

Manning's n values num= 9 
Sta n val Sta n val Sta n val sta n val Sta n val 

* * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
12723.6 

19577 
.025 16799.9 
. 032 20509 . 2 

Bank Sta: Left Right 
18233. 5 21477. 5 

Ineffective Flow num= 
Sta L Sta R El ev 

12723 . 6 18229.7 965 
22233.4 23318.4 963.9 

. 15 17197.5 
. 037 21351 

.025 17792.9 

.025 21477.5 

Lengths : Left Channel 
485 486.48 

Right 
510 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#l 

. 065 18229.7 

. 025 

coeff contr . 
.1 

.065 

Expan. 
. 3 

E.G. El ev ( ft) 961. 66 • Element Left OB • channel Right OB 
• vel Head (ft) 0.51 • Wt. n- val. 0 . 041 0 . 025 
* w.s. Elev (ft ) 961.15 * Reach Len. (ft) 485 . 00 486.48 510 . 00 
• Crit w.s. (ft) 956.72 * Flow Area (sq ft) *28110.98 662 . 38 
• E.G. slope (ft/ft) *0.001385 • Area (sq ft) 2551.77 *28110 . 98 681.56 
• Q Total (cfs) *164000 . 00 • Flow (cfs) *162456 . 50 • 1543.48 
• Top width (ft) * 7614 . 80 • Top width (ft) • 3690.53 • 3241.81 682.45 

vel Total (ft/s) 5 . 70 • Avg . vel. (ft/s) 5.78 2.33 
* Max Chl Dpth (ft) 15 . 55 * Hydr. Depth (ft) 8.67 1.08 
• conv . Total (cfs) *4406350.0 • Conv . (cfs) *4364879.0 41470 . 3 
• Length Wtd. (ft) 486.98 • wetted Per. (ft) 3247.77 612 . 70 
• Minch El (ft) 945.60 • shear ( lb/sq ft) 0.75 0.09 
• Alpha 1.02 • Stream Power ( l b/ft s) 4.33 0.22 

Frctn Loss (ft) 0.78 • cum vol ume (ac re- ft) • 3582.97 • 7000 . 71 908.04 
* C & E LOSS (ft) 0.02 Cum SA (acres) 860.11 781.46 494.54 
******************************* ***********1t********************************************1t******1t 

warning: Divided flow computed for this cross-section. 
warning: The cross-section end points had to be extended vertically for the computed water s urface. 
Note: Multiple critical depths were found at this location. The critical depth with the l owest, valid, 

water surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
*1::******************************.::********************************************************1:***** 
* E.G. Elev (ft) 961.80 * Element Left DB • Channe l Right OB 
• vel Head (ft) 0 . 51 * Wt. n-val. 0.041 
* w. s . El ev (ft) 961.28 * Reach Len. (ft) 485.00 486.48 510.00 
1:: Crit w.s . (ft) 956 . 72 * Flow Area (sq ft) *28552.62 
* E. G. slope (ft/ft) *0 . 001343 * Area (sq ft) *28552.62 

Q Total (cfs) *164000.00 * FlOW (cfs ) *164000.00 
• Top width ( ft) • 3241.81 • Top width (ft) • 3241.81 

Page 141 



Pre-Proj.ect 
• vel Total (ft/ s) 5.74 • Avg . ve l . (ft/ s) 5.74 
* Max Ch l Dpth (ft) 15.68 * Hydr . Dept h (ft) 8.81 
• conv. Total (cfs) *4475808 . 0 • conv. (cfs) *44 75808.0 
• Length Wtd . (ft) 486 . 48 *We tted Per. (ft) 3248.99 

Min ch El (ft) 945 . 60 s hear (lb/ sq ft) 0. 74 
• Al pha 1.00 • Stream Power ( l b/ ft s) 4.23 

Frc t n Loss (ft) 0.77 * Cum vol ume (acre-ft) 290.25 • 7363.28 30.85 
* C & E LOSS (ft) 0.01 * Cum SA (acres) 43 . 55 781.75 5 . 87 
***** **************** ******************** ********************************1.1'******* *********** *** 
Note: Mu l t i ple critical depths were found at t his l ocation . The critical depth with the l owes t, valid, 

water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201.52 

RS: 201.52 

Left Channe 1 Bank Station Inte rpo 1 a ted 
Station Elevation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El e v 
*** ***** * * * * * * ******* * ******* * ** * * *1:* * *.::: * * * ***** * *** **** * ** ** * ********** **** * ** * 

12786 . 6 
13357. 3 
14185 . 2 
15114. 2 
15959.1 
16834 . 1 

17566 
18009 . 1 
18577.1 
18848.6 
19223. 7 
19607.6 

19936 
20608.4 
20990 . 6 
21391.4 
21995 . 7 
22225 . 8 
22674.4 
23263.4 

960 . 2 12939.6 
959. 7 13501. 3 
959.4 14386.6 
959.2 15254 . 5 
959.6 16138.8 

958 17009.5 
960 17731.1 

960.4 18087.6 
948.4 18651.6 
953.1 18893.8 
956.3 19377 
951. 7 19748 
956.7 20100.5 

948 20715 . 6 
945.3 21048 . 3 
958.4 21554 . 4 
958.3 22004. 2 
961. 6 22299. 7 
962.5 22848.1 
961.3 23370 

960.1 13099 
960.4 13678.7 
959.8 14539 
962 . 1 15427.2 
959 . 3 16313.2 
957.5 17081.3 
959.6 17842.3 
959. 9 18104 . 5 
946.4 18699 . 1 

954 18925.3 
949.7 19404.1 
954.6 19781.1 
954.2 20244 
953 . 3 20891.6 

948 21178 
958 21596 . 8 

960.1 22157.3 
963.1 22311.3 
961.1 22905 . 9 
959 . 8 

Manning's n val ues num= 

960.1 13244 . 9 
959.8 13830.9 
959.6 14722.7 
959.8 15592.7 
960.4 16492.7 
959. 5 17261. 7 
960.3 17845.2 

954 18264.9 
952.7 18753 . 8 

958 19065 . 9 
948.6 19480 . 7 
954.1 19818.6 
952.7 20403.3 
948.2 20923.4 
947 . 3 21216.5 
958 . 1 21777.9 
959.4 22212.5 
960.4 22338.4 
961.6 23058.8 

960 .2 13300.5 962 . 8 
960 14035.1 959 . 9 

959.3 14894.1 959 . 5 
959.9 15779 . 1 959.7 
958.5 16665.8 959 

956 17408.3 957.9 
962.917943 . 73961.3971 
951.7 18427 . 6 949.5 

949 18784 . 8 949 . 1 
958.5 19153 954.3 
949.5 19540 . 9 947.7 
949.6 19876.6 948.4 
950.4 20550 . 4 948.2 
941.8 20972.4 940.9 
954.8 21254.9 957 
958.2 21934 . 4 958.6 
961.1 22218 . 9 959 . 2 
962.5 22478 . 8 962 . 4 
963.2 23081 . 5 963. 2 

sta n val sta n val Sta n val Sta n val Sta n val 
**** *********************** *********** ******* ********* ************************** 

12786.6 . 025 17009 . 5 .15 17261.7 .025 17845.2 .15 19480.7 . 032 
20244 . 037 21391.4 . 025 

Bank Sta: Left Right Lengths: Left channe l Ri ght coeff Contr. Expan. 
17943.73 21391.4 495 492 . 06 495 . 1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

12786 . 6 17845.2 963. 2 F 
22212. 5 23370 963.2 F 

CROSS SECTION OUTPUT Profi 1 e #PF#l 
****************** * * * ******************************* ** -=***************'~!:************* * * ******** 

E.G. El ev ( ft) 960. 87 • Element Left OB channe 1 • Right OB 
• vel Head (ft) 0 . 46 wt. n- val. 0 . 049 0.025 
• w.s. Elev (ft) 960 . 41 • Reach Len. (ft) 495 . 00 492.06 495.00 

Crit w.s. (ft) 955 . 39 * Flow Area (sq ft ) *28831.95 1431.09 
E. G. slope (ft/ ft) *0.001854 • Area (sq ft) • 4789 . 06 *28831 . 95 1448.82 
Q Total (cfs) *164000.00 • Fl ow (cfs) *158597.90 • 5402.08 

• Top width (ft) • 8984.51 • Top width (ft) * 4752 . 04 • 3382 . 87 849.60 
ve l Tota l (ft/s) 5.42 • AVg. ve l . (ft/s) 5.50 3.77 

• Max ch l Dpth (ft) 19.51 • Hyd r. Depth (ft) 8 . 52 1.79 
Conv . Tota l (cfs) " 3808935.0 • Conv . (cfs) *3683471.0 "125464.6 

• Length Wtd. ( ft) 492 .14 • Wetted Per . (ft) 3388.49 798. 86 
• MinCh El (ft) 940.90 Shear (lb/ sq ft) 0.98 0.21 
• Alpha 1.01 Stream Power (lb/ ft s) 5 . 42 0.78 
• Frctn Loss (ft) 0.85 • cum volume (acre-ft) 3542.10 6682.74 895 . 57 
• c & E Loss (ft) 0 . 01 • cum SA (acres) 813 . 11 744 . 46 485 . 58 
=~***************** * * ******************************* ******************>\'************************ 

warning: Divided flow computed for this cross - section. 
warning: The cross-section end points had to be extended vertica lly for th e computed water surface. 
Note: Multiple critical depth s were found at this l ocation. Th e critica l depth with the lowest , va l i d , 

water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
************************************************* *************************************** ***** ** 
• E.G. El ev ( ft) 961.02 • El ement Left OB Cha nne 1 Right OB 
• vel Head (ft) 0 . 49 wt . n- va l . 0.049 
• w.s . Elev (ft) 960.53 • Reach Le n . (ft) 495.00 492.06 495.00 

Crit w.s. (ft) 955.39 • Fl ow Area (sq ft) *29242.62 
• E. G. s l ope (ft/ft) *0 . 001898 • Area (sq ft) *29242. 62 
• Q Total (cfs) *164000 . 00 • Fl ow (cfs) *164000.00 

Top width (ft) * 3382.85 • Top width (ft) • 3382 . 85 
vel Total (ft/ s) 5.61 • Avg . vel. (ft/s) 5.61 

• Max Chl Opth (ft) 19.63 • Hydr . Oepth (ft) 8.64 
• conv. Total (cfs) *3764143.0 • conv. (cfs) *3764143.0 
• Length wtd. (ft) 492.06 • wetted Per. (ft) 3390. 73 
• Minch El ( ft) 940.90 • s hear (lb/ sq ft) 1.02 
• Alpha 1.00 Stream Power (lb/ ft s ) 5.73 

Frctn Loss (ft) 0.86 Cum volume (acre-ft) 290. 25 • 7040.55 30 . 85 
* C & E LOS S ( ft ) 0.01 Cum SA (acres) 43 .55 744.76 5 . 87 
********************************* ********************** **************************************=-* 

Note : Multiple critical depths were found at this loca tion. The c riti cal de pth with the lowest, valid, 
water surface was used. 
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CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201.43 

RS : 201.43 

Left Channel Bank St ation Interpolated 
Station Elevation Data num= 97 

Sta Elev Sta Elev Sta 

12790.4 959.2 12931.7 959.4 13106.1 
13574 . 8 960.1 13719.2 960 13863.6 

14260 960.7 14418.2 961.9 14556 . 8 
15008. 5 959.1 15194 . 6 958 . 6 15331.7 
15799.1 959 . 9 15827 . 9 961. 5 15973.4 
16478 . 5 958 .1 16617.9 958 16780 . 3 
17202 . 1 956.4 17374.3 959 17594.2 

Pre-Project 

Elev Sta Elev sta Elev 

959 . 5 13261.9 959.6 13426 . 6 960.3 
960. 3 14015.4 959 . 4 14162.1 960.1 
961. 4 14697 . 8 960 . 6 14846 .1 959.1 
959.1 15511 . 6 959.4 15657.5 959 . 5 
960.8 16110.8 960.5 16254.2 959 . 9 
959 . 8 16924 . 1 959.3 17061.9 956 
959 . 4 17734 959.4 17844.3 960.3 

17853 .5 961.9 17859.2 959.6 18001.4 960 . 7 18014.9960.4907 18053 959.9 
18066 .9 952. 8 18179. 7 952.8 18317 950.6 18459.7 949.9 18597.4 947.5 
18738 . 8 948.8 18799.8 954.8 18924 . 3 958 19076.8 958.9 19195.5 956 . 6 
19253.6 950.7 19403.4 947 19416 . 1 948. 3 19450 . 8 947 . 6 19528.4 954.4 
19671.9 955.8 19712 . 9 955.8 19744.1 948. 3 19847. 5 947.6 19851.7 953. 1 
19996 . 8 955.1 20141. 7 954 . 2 20303 . 2 954.8 20474 .6 951. 5 20649 946 .3 
20689.8 947.9 20719.5 943.8 20747 . 5 947.5 20911 .6 947 20951. 8 947.8 
20976 . 3 941. 3 21080. 6 942.7 21100.4 945 . 1 21136.4 946.2 21179 . 1 944.6 
21271. 5 950.5 21342.1 957.5 21353.3 959.8 21363 . 1 957.2 21516 . 4 957 . 7 
21676 . 7 958.3 21814 . 1 958.7 21883 958.4 22035 . 4 957.9 22182 . 8 959 . 4 
22322 . 3 960.9 22328.9 958 . 7 22 340 962.3 22362.8 960.4 22606.3 961. 2 
22648.5 961.2 22787 960 . 2 2294 5 .6 960 . 3 2 3094. 6 961.1 23289.3 961 
23341.9 960.2 23387 . 4 958.8 

Manning's n values num= 
Sta n val Sta n val Sta n val Sta n va l Sta n val 

********************* * ***** * *** ************************* ** * ********************* 
12790 .4 

20649 
.043 15827.9 
.037 21342. 1 

. 065 17202.1 

.025 
. 025 17853 . 5 

Ba nk Sta : Left Right Lengths: Left Channe l 
18014 . 9 21342 . 1 555 519.88 

I neffective Fl ow num= 
Sta L Sta R Elev Permanent 

12790.4 18000 962.3 F 
22322.3 23387.4 962.3 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
505 

.15 19253.6 

Coeff Contr . 
.1 

. 032 

Expan . 
. 3 

• E.G. El ev ( ft) 960.01 • El ement Left OB • channe 1 • Right OB 
• ve l Head (ft) 0.55 • Wt. n- val . 0 . 042 0 . 025 
• w.s. Elev ( f t) 959 . 46 • Reach Len. ( ft ) 555.00 519.88 505 . 00 
• Crit w.s. (ft) 954 . 87 • Flow Area (sq ft) *26895 . 29 1076. 51 

E.G. s l ope (ft/ft) •o. 001619 • Area (sq ft) • 1820. 20 *26895. 29 • 1085.40 
Q Total (cf s) *164000.00 • Fl ow (cfs) *160971.10 • 3028.85 

• Top width (ft ) • 6526.99 • Top wi dth (ft) • 2369 .07 • 3288.24 869 .68 
vel Total (ft / s) 5.86 • Avg. vel . (ft/ s) 5 .99 2.81 

• Max ch l Dpth (ft) 18.16 • Hydr. Depth (ft ) 8. 18 1. 28 
• Conv. Total (cfs) *4076199 . 0 • Conv . (cfs) *4000917 . 0 • 75281.8 

Length Wtd. (ft) 519 . 63 • Wetted Per. (ft ) 3296.86 844.04 
MinCh El (ft) 941.30 • Shear (lb/ s q ft) 0.82 0.13 

• Alpha 1.03 • Stream Power ( lb/ ft s) 4 .93 0.36 
Frctn Loss (ft) 0.94 • Cum volume (acre-ft) • 3504. 55 • 6367.99 881.17 

• c & E Loss (ft) 0 . 01 • cum SA (acres) 772 . 65 706 .78 475 . 81 
******** ********************* ******************************************************* ********* ** 
warning: Divided flow comput ed for this cross - section. 
warn ing: The cross-secti on e nd points had to be extended ve rti ca 11 y for the computed water surface. 
Note: Multiple c riti cal depths were f ound at this location . The critical depth with the lowest , vali d, 

water surface was used. 

CROSS SECTION OUTPUT Profile # PF#2 
****************************************** ************* ********* ********** ********* ************ 
• E.G. Elev (ft) 960.15 • El ement Left OB • Cha nne l Right OB 
• velHead(ft) 0.56 • wt.n-val. 0.042 

w.s. Elev ( ft ) 959.60 • Reach Len. (ft) 555.00 519.88 505.00 
• Crit w.s. (ft) 954 . 87 • Flow Area (sq ft) *27334.01 
• E.G. slope (ft/ ft) *0.001604 • Area (sq ft) *27334.01 
• Q Total (cfs) *164000.00 • Fl ow (cfs) *164000.00 • ~~~ *~~~~ ~~~~s) • 328~:66 : :~g_w~~fh ~~~~s) * 328~:66 
• Max chl Dpth (ft) 18.30 • Hydr . Depth (ft) 8.31 
• Conv . Total (cfs) *4094692 . 0 • Conv. (cfs) *4094692 .0 
• Length Wtd. (ft ) 519.88 • Wetted Per. ( ft) • 3299 .09 
• MinCh El (ft) 941. 30 • Shear ( lb/sq f t ) 0.83 
• Alpha 1.00 • Stream Power ( lb/ ft s) 4.98 
• Frctn Loss (ft) 0.92 • Cum volume (ac re- ft) 290 . 25 6721.00 30 . 85 
* C & E LOSS (ft) 0.01 * Cum SA (acres) 43.55 707.08 5.87 
*** *** *** * ***********·~ddd:*** ********'A'*************** **** ** * ****************** * * ****** ******** * * 

Note : Multipl e critical depths were fo und at this l oca tion . The critica l de pth with the lowest, val id , 
wat er surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201.33 

RS: 201. 33 

Left channe l Bank Station Interpol a ted 
Station El evation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
**************************************************** **************************** 
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12785.7 
13649. 5 
142 55.8 

15164 
16014 .9 
16837.4 
17465.9 
17948.2 
18398.7 
18715.7 
19116.8 
19565 . 6 
19969 . 5 
203 41. 3 
20769.7 
21236.1 
21545.7 
22107.8 
22794 .7 
23397.6 

957.8 12951.9 958. 1 13134 .4 
958.9 13744.1 960.9 13758.6 
961.3 14420.6 961.4 14593.6 
957.6 15345.7 958.5 15520.6 
960.3 16184. 1 960. 4 16362.7 
958 . 7 16937 956.7 17109.2 
959.2 17667.7 959 17831.2 
960 .418049.52959.5026 18072.4 
95 4. 5 18556.7 954 . 3 18607.2 
949 . 6 18791 95 4 . 8 18874.7 
949 . 1 19140.9 943 19269.7 
952 . 4 19588.8 955.2 19608.2 
952.2 20134 .6 953.3 20171.4 
955.5 20424.9 951.7 20512.5 
946.7 2084 3 . 2 955 21006 . 1 
944 .8 21304.1 946.3 21310 . 7 
957.7 21548.3 957.8 21799 . 8 
957. 3 22 115 958.6 22356 . 1 
960.7 22966 .1 961 23037 . 1 
960. 4 23444 960.7 

Manning 's n values num= 

958.1 13293 . 5 
959.4 13925 . 5 
961.2 14794 . 8 
959 . 3 15694. 3 
960.3 16517 . 9 
956.2 17266.3 
959. 5 17862 
959.318086.6 
952.5 18626.2 
955.9 18937.2 
945.9 19315 
948.1 19752.9 
952 . 2 20226 .7 
950.6 20548.8 
948.3 21057.8 

945 21357 
956.8 21810.6 
957.9 22513.8 
962.1 23192.4 

Pre-Project 
958. 1 13493.4 958.4 

959 14085.7 958.6 
960 . 7 14992 . 6 959.3 
959 . 9 15854 .4 959.9 
960.6 16680 .1 958.6 
958.7 17288 . 5 957.8 
961 .6 17929.5 961.8 

953 18242.2 954 .4 
948.5 18634.2 950 
954 . 7 18984.3 948 
948.3 19489.9 950 . 7 

948 19806.6 953 
955.4 20293.9 954. 2 
944.7 20652.6 950 
946.6 21076 . 8 943.6 
957.5 21381.8 958. 1 
956.8 22056 . 9 957 . 1 
959.5 22624.6 962 . 2 
961.3 23366.6 961.5 

Sta n val sta n val Sta n val Sta n val Sta n val 
~~~~~=************************************************************************** 
12785.7 . 043 15854.4 .065 17266.3 .025 17929. 5 . 15 19116.8 .032 

19315 .037 21381. 8 .025 

Bank St a : Left Right Lengths: Le ft Cha nnel Right coeff contr . Expan . 
18049.5 2 21381 .8 515 514 .62 515 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Perma ne nt 

12785.7 17929.5 962.2 F 
22624.6 23444 962.2 F 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************** ********** 

E.G. El ev (ft) 959. 06 El ement Left OB c hanne l Ri ght OB 
vel Head ( ft ) 0.63 Wt. n- val . 0.042 0.025 
w. s . El ev (ft) 958 . 44 o Reach Le n. ( ft ) 515.00 514 . 62 515.00 
Crit w.s. (ft) 95 4 .88 o Flow Area (sq ft ) *25245.53 889.59 
E. G. Slope (ft/ft) *0.002024 *Area (sq ft ) 944.14 *25245.53 889.59 
Q Total (cfs) *164000 .00 * Flow (cfs) *161537. 10 * 2462.93 
Top width (ft) * 5745.25 * Top width (ft) * 1467.85 * 3307.46 969.94 
ve l Total (ft/s) 6.28 * Avg. vel. (ft/s) 6.40 2 . 77 

* Max c hl Dpth (ft) 15.44 * Hydr. Depth (ft) 7.63 0.92 
conv. Total (cf s) 0 3645 795.0 * Conv. (cfs) *3591043.0 * 54752.0 
Le ngth Wtd. (ft) 514 . 63 wetted Per. ( ft ) 3316.01 970. OS 

* Minch El (ft) 943 . 00 s hea r ( lb/sq ft ) 0.96 0.12 
Alpha 1.03 St ream Power ( lb/ ft s) 6.15 0.32 
Frctn Loss (ft) 1.00 *Cum volume (acre-ft) 3486.94 6056.85 869 .72 
c & E Loss (ft) 0.01 * c um SA (ac res) 748.21 667.42 465.14 

*********************************************************************************************** 

warning : 
warning: 
warning: 

Not e : 

Divided flow computed for this c ross-section. 
The cross -section end points had to be ex t e nd ed verti call y for the computed wate r su rface. 
The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous c r oss 
section. This may indicate the need for additional c ross sections . 
Multiple criti cal depths we re found at this l ocation. The critical depth with the l owes t , 
water surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
**********"'*"'**=******************************************************************************* 

E.G. El ev (ft) 959.23 Element Le f t OB Channel Right OB 
ve l Head ( f t) 0 .63 Wt . n-val. 0.042 
w.s. El ev (ft) 958.60 * Reach Len . ( ft ) 515.00 514.62 515.00 

* crit w.s. (ft) 954.88 * Flow Ar ea (sq ft ) *2578 5.53 
* E.G. s lope (ft/ft) *0. 001959 *Area (sq ft) *25785.53 

Q Tota l (cfs) *164000 .00 * Flow (cfs) *164000 . 00 
Top width (ft ) * 3307.45 * Top wid-rh (ft) * 3307 . 45 
ve l Total (ft/s) 6.36 * Avg. ve l . (ft/s) 6.36 
Max ch l opth ( ft ) 15.60 * Hydr . Depth (ft) 7 . 80 
Conv . Tota l (cfs) *3705386.0 * conv. (c f s) *3705386 . 0 
Length Wtd. (f"t) 514.62 we-rted Per. (ft) 3316 . 67 
Min Ch El (ft) 943.00 Shea r ( lb/sq ft) 0.95 

*Alpha 1.00 Stream Powe r ( lb/ ft s) 6.05 
* Fr c tn Loss (ft) 0 . 96 Cum volume (acre-ft) 290.25 6404.02 30 . 85 
* C & E LOSS ( f t) 0.01 Cum SA (acres) 43.55 667.72 5.87 
*********************************************************************************************** 

valid , 

Not:e: Multiple cri ti ca l de pths we re found a t this l ocat ion. The cri tical depth with the l owest, valid, 
wa t:er surf ace was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
oesc ri pti on: 201. 24 

RS: 201. 24 

Left Channel Bank Stati on Interpol a ted 
St:at: ion Elevation oat:a num= 97 

sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
** * ****** *** ** * * * * * * **** *** * * * * ** ******* *** * ********* * ** *** * * ***** * * * ** * ** ****** 

12806 955.8 12962. 7 956 .3 13145.6 957 . 3 13331.4 956. 13517.2 956.2 
13697.1 957.3 13855 . 5 957 . 4 14010.3 957 14164.7 956.7 14 318.4 958.2 

14482 958. 5 14660 956 . 8 14688.4 957 . 7 14821.8 955.2 14989 957.8 
15156 956.9 15 32 4.8 957 .6 15476.8 959 15632.7 959.6 15 787 959.8 

15939. 5 959 16132.2 958 .4 16296.2 957 . 9 16464 .6 957.9 16632.1 958.1 
16801.9 956.7 16986 .8 954 .6 17117 .8 954 . 3 17180.2 958.7 17353.5 957.6 
17566.1 957.4 17719 . 1 957.9 17947.6 957 . 8 18063.5 959.918067 . 36958 . 4367 
18084.6 951.9 18123 . 2 954.4 18273.7 954 . 7 18463.7 954.1 18640.4 954.1 
18769.1 951. 5 188 34. 7 946 .6 18852.7 947 . 7 18957 944.8 19101. 5 944.9 
19190.4 949. 6 19365 . 4 949 . 8 19479.4 950. 7 19501.5 945.5 19659.5 947.2 
19709.9 951 19861.9 951.5 20036.3 950.6 20116.5 953 20174.4 956 . 4 
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• 

• 

• 

20272.4 
20901.9 

21477 
21742.9 
22660. 5 
23535 .3 
23745.1 
24523.2 
25449.6 

956.3 20322.3 
952.6 21060.4 
945.1 21515.7 
955.8 21840.8 
959 . 5 22837.1 
958.6 23693.7 
960.6 23895 . 9 

960 24683.9 
962. 7 25490 

953.3 20397.8 
953 . 1 21108.8 
945 .4 21547.4 
955.8 22073.6 
960 . 3 23006 
960.2 23701.8 
959.5 24055.3 
959 . 1 24867 .9 
964.7 

952 .3 20534 . 1 
948.4 21143.3 
956.4 21570 
956 .2 22315 . 2 
960. 7 23189 
958 .7 23728.6 
959 . 7 24212 
960. 4 2 5044. 2 

Pre-Project 
946.8 20728.3 949.3 
943.1 21322.6 943 
957.6 21573.6 955.3 
956.6 22474.6 957.8 
960.3 23372.7 959.3 
959.3 23733.9 957.9 

959 24364 . 3 958.6 
960 . 6 25240.9 961.6 

Manning's n va 1 ues num= 9 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

* * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * *** * * * * * * * * * ** * * -~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
12806 .043 16132.2 .065 17180. 2 .025 17947.6 .15 18063.5 . 15 
18957 .037 19659.5 . 032 20174.4 .037 215 70 .025 

Bank Sta: Left Right Lengths : Left channel Right coeff Contr . Expan. 
18067.36 21570 485 488 . 56 490 .1 .3 

Ineffective Flow num= 
Sta L Sta R El e v Permanent 
12806 18063. 5 964.7 F 
23006 25490 964.7 F 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************************** 

E.G. Elev ( ft ) 958.06 * Element Left OB Channel * Ri ght OB * 
• vel Head ( ft) 0.59 • Wt. n-val. 0.040 0 . 025 

W.S. Elev (ft) 957.46 • Reach Len. (ft) 485.00 488.56 490 . 00 
• crit w.s. (ft) • 953.61 • Flow Area (sq ft) *25746.25 1138.86 
• E.G . Slope (ft/ft) *0.001852 *Area (sq ft) 2208 . 10 *25746.25 1138.86 

Q Total (cfs) *164000.00 • Flow (cfs) *160488 . 90 • 3511 . 11 

• ~~) ~~~~~ ~ ~~~s ) • 693~ :~~ ; ~~~ .w~~l~ ~~~~s) • 2577 . 63 • 349~:~3 as~:g~ • 
* MaX Chl Dpth (ft) 14.46 * Hydr. Depth (ft) 7 . 36 1. 32 

conv. Total ( cfs) *3811227.0 • Conv. ( cfs ) *3729632.0 81595 . 2 
Length Wtd . (ft) 488.58 * wetted Per . (ft) 3502.73 860.52 
Minch El (ft) 943.00 shear (lb/sq ft) 0.85 0.15 
Alpha 1.03 *Stream Power (lb/ft s) 5.30 0.47 

• Frctn Loss (ft) 0.68 *cum volume (acre-ft) 3468.30 5755.64 857.73 
* C & E LOS S (ft) 0.05 *Cum SA (acres) 724.29 627.23 454 .33 
*********************************************************************************************** 

warning: oi vi ded flow computed for this cross-sect ion . 
warn ing: The cross-section e nd points had to be extended vertical ly for the computed water surf ace . 
Note : Multiple criti cal depths were found a t this location. The criti cal depth with the lowest , valid , 

water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
********************************************************************************************* ** 
• E.G. El ev (ft) 958. 26 Element Left OB Cha nne 1 Right OB 

vel Head (ft ) 0.60 wt. n-val . 0 .040 
w.s . Elev ( ft ) 957.66 • Reach Len. (ft) 485.00 488 . 56 490.00 
Crit w.s. (ft) 953.61 * Flow Area (sq ft) *26420.07 
E. G. slope (ft/ ft) *0.001790 *Area (sq ft) *26420.07 
Q Total (cfs) *164000 . 00 * Flow (cfs) *164000.00 

• Top wi dth (ft) * 3500.08 * Top width ( ft ) * 3500.08 
ve l Total (ft/s) 6.21 * Avg. vel. Cft /s ) 6 . 21 
Max c hl opth (ft) 14.66 * Hydr . Depth (ft) 7.55 

• conv. Total (cfs) *38 76386.0 * conv. (cfs) *3876386.0 
• Length Wtd. (ft) 488.56 Wetted Per. (ft) 3505.53 

Min ch El (ft) 943.00 • shear ( lb/sq ft) 0.84 
Alpha 1.00 • scream Powe r ( lb/ ft s) 5.23 
Frctn Loss (ft) 0.65 Cum volume (ac re - ft) 290.25 6095.64 30.85 
C & E LOSS (ft) 0.06 Cum SA (acres) 43.55 627.51 .5.87 

********1::*****************************1::******************************************************** 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, val id, 
water su rface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
oescri pti on: 201.14 

RS: 201.14 

Left Channel Bank stati on Interpolated 
Station Elevation Data num= 97 

Sta Elev Sta Elev Sta Elev Sta Elev Sta El ev 
* ***** * *** * * ********* * * *** ** * ********** ************ ** * * ** *** * *** *** *** ** * 1::** ** ** 
12823.9 955.7 12999.4 956.2 13212.7 955 . 6 13428. 9 956 13645 . 2 955.7 
13816.9 955.8 13992.2 956 14163.4 956 . 5 14335 . 2 955.8 14 527.3 956.5 
14708.6 956.3 14909 . 6 955.2 15093.8 955.5 15267 954.8 15439.6 956 . 4 
15609.9 956.4 15791 956.8 15950 . 3 959 16129 . 2 957.7 16303.6 956 

16475 953.7 16660.8 955 16839.9 953.5 17004.5 951.4 17082.5 958.8 
17162.8 956.1 17184.4 958.7 17362.4 957.4 17598 . 4 957.1 17832.2 956.8 
18017.1 960 18032 960 .218037. 8695 7. 9083 18056 . 8 950. 5 18241.1 949.4 
18415.6 950.8 18585 . 7 951.8 18725.4 952 . 4 18733.1 949.9 18790.6 949.1 
18818.8 941. 6 18850.4 943. 3 18986.4 943.9 19077 . 9 949.8 19149.1 948.9 
19305.2 951 19 389 . 8 945.3 19562.7 946.4 19610 949.5 19790 . 7 949 . 7 

19961 950.3 20069 . 8 955.8 20203.6 953.6 20241.8 949.2 20445.4 947.5 
20553.6 952 20738 . 9 949.5 20840 . 4 94 7 .3 20887 . 4 943.5 20941.4 948.4 
20992.7 949.8 21019.8 942 21063.4 942.9 21079 . 7 945.4 21128.6 946 

21160 941.1 21202 . 5 940 . 4 21278.6 945.6 21455.1 945.3 21569. 3 940.9 
21644.4 944.5 21697.9 954 . 5 21721 955 . 2 21725.6 953.1 21741.2 955 
22051.3 955.9 22155 . 8 956.1 22389.7 956.4 22512.4 956.8 22725. 1 956 . 9 
22832.8 959 22857 . 1 957 23030.8 959 23238.6 958.8 23414 958.9 
23606.9 957. 7 23803.1 958 24052.9 958.2 24291.1 958.1 24471.3 958.5 
24625.1 958.9 24632.8 957.3 24637.8 958 . 9 24815.7 959.6 25013.4 960.6 
25215. 4 961.6 25365 . 2 962 . 4 

Manning's n values num= 8 
Sta n val Sta n val Sta n val s ta n val Sta n val 

******************************************************************************** 
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12823.9 .043 16303 . 6 . 065 17184 . 4 
19610 .032 20553.6 . 037 21721 

Bank St a : Left Right Lengths: Left 
18037 . 86 21721 480 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

12823.9 18032 962.4 F 
22832.8 25 365.2 962.4 F 

CROSS SECTION OUTPUT Profile #PF#l 

.025 18032 

. 025 

Channel Right 
481. 53 485 

Pre - Project 
.15 18850.4 .037 

Coeff Contr. 
.1 

Expan. 
.3 

********************* ************************* ************************************************* 
* E. G. El ev (ft) 957.32 * Element Left OB Channel * Right OB * 
• vel Head (ft) 0.42 • Wt. n- val. 0.040 0.025 
* w. s. Elev (ft) 956.91 • Reach Len. (ft) 480.00 481.53 485.00 
• crit w.s . (ft) 952.08 • Flow Area (sq ft ) *31262 . 79 806.56 
• E.G. Slope (ft/ ft) *0.001090 • Area (sq ft) • 5150 . 77 *31262 . 79 806.56 
* Q Tota l (cfs) *164000 . 00 * Flow (cfs) *162632 . 90 * 1367.12 
• Top width (ft) • 8631.33 • Top width (ft) • 3946.34 • 3680 . 58 1004.42 

vel Total (ft/ s) 5.11 • Avg. vel. (ft/ s) 5.20 1.70 
* MaX Chl Dpth (ft) 16.51 * Hydr. Depth (ft) 8 . 49 0.80 
• Conv. Total ( cfs) *4966393.0 • conv . (cfs) *49 2499 2 . 0 • 41400 . 3 
• Length wtd . ( ft) 481.58 • wetted Per. (ft) • 3687. 66 1004.99 
• Minch El (ft) 940.40 s hear (lb/ sq ft) 0.58 0.05 
* Alpha 1.03 *Stream Power (lb/ ft s) 3.00 0.09 

Frctn Loss (ft) 0.50 • cum volume (acre-ft) • 3427. 33 5435.94 846.79 
C & E LOSS (ft) 0.03 * Cum SA (acres) 687.97 586 . 97 443.84 

************* ** *** ******************************* ***** ***************************************** 

warning: Divi ded f l ow computed for t hi s cross - secti on. 
warning: The cross-section end points had to be extended vertically for the computed wat er surface . 
Note: Multiple critical depths were found at this l ocation. The critical depth with the l owest, valid, 

water surface was used . 

CROSS SECTION OUTPUT Profi l e #PF#2 
********************* ************************************************************************** 

E. G. Elev (ft) 957 . 55 Element Left OB * Channel Right OB * 
vel Head (ft) 0 . 40 • wt. n-val. 0.040 
w. s . Elev (ft) 957 . 15 • Reach Len. (ft) 480 . 00 481.53 485.00 

• crit w.s. (ft) 952 . 08 • Flow Area (sq ft ) *32150.13 
E. G. s lope (ft/ ft) *0. 001017 • Area ( s q ft) *32150 . 13 

• Q Tota l (cfs ) *164000.00 • Flow (cfs) *164000.00 
Top width (ft ) • 3680 . 58 • Top width (ft) • 3680.58 
ve l Total (ft/ s) 5 . 10 • Avg. vel. (ft/ s) 5.10 

• Max c hl Dpth (ft) 16 . 75 • Hydr. Depth (ft) 8 . 74 
• conv. Total (cfs) *5142934.0 • conv. (cfs) *5142934 . 0 
• Length Wtd. (ft) 481 . 53 • wetted Per. (ft) • 3689 . 85 

Minch El (ft) 940 . 40 shear (lb/ sq ft) 0 . 55 
Alpha 1.00 • Stream Power (lb/ ft s) 2 . 82 

• Frctn Loss (ft) 0.47 * Cum vol ume (acre-ft) 290.25 5767.18 30.85 
C & E LOSS (ft) 0.03 * Cum SA (acres) 43.55 587 . 24 5.87 

********** ***** ************************************** *********************************** ****** * 

Note : Multiple critical depths were found at this location. The critica l depth with the lowest, valid , 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc ription: 201.05 

RS : 201.05 

Left Channel Ba nk Station Interpolated 
Station Elevation Data num= 97 

s t a Elev sta Elev Sta Elev Sta Elev Sta El e v 
************* ******** ****************************** ***************************** 

12848 . 3 954 . 5 1305 5. 4 953.713276 . 2 955 . 4 13483.1 957 . 1 13684 . 3 954 . 7 
13886.2 954 . 5 14079 . 9 955 14267.8 955 . 7 14489.3 955.5 14686 954.3 
14893.9 954.8 15093.5 953 . 8 15286.8 955 15508 955.8 15694.8 955.4 
15890.9 955 . 3 16093.3 955 . 3 16296.5 955.9 16489.7 956.3 16687. 2 954.3 
16876.1 953.1 17029.6 951.4 17090 955.6 17177 . 7 953. 2 17211 . 7 959.1 
17239 . 8 956.7 17474 . 3 956 . 9 17712.8 956.3 17920.1 95 7 . 3 1794 7. 8 957 . 7 

17948. 21 95 7 . 514 17963.9 950 . 4 18149.7 948 . 9 18366 . 7 949.3 18 552. 6 947. 7 
18642 947.2 18662.5 941.8 18877.7 942.9 18965.7 942 . 8 19025 . 5 948.9 

19069 . 3 949.7 19115 948 19146. 2 943.8 19305.4 944 . 7 19341.4 942 . 6 
19450. 5 944.4 19486 951.1 19656.3 948.4 19742.2 949 . 2 19800 . 5 946 . 7 
19926 . 9 951 19979.4 950 . 2 20027.5 955.4 20105 . 3 953 . 3 20157.5 947 . 1 
20233. 6 946.1 20272.3 948 . 2 20302.6 946. 7 20402. 5 950 . 2 20615.4 948 .5 
20746.4 950.2 20793.3 949 20816.3 941. 7 20964.1 941. 5 2099 3 .4 945 . 9 
21193 . 9 949.2 21384.8 948.9 21582 .1 946 21750.2 942 . 4 21815 . 9 94 5 .1 

21849 955.5 21881.2 953.7 21901.6 955 . 1 21907 953 . 3 21990 . 8 953 . 6 
22189 . 8 954.8 22244.5 955.2 22537 . 9 955.5 22570 . 5 955 . 5 22835 955.8 
22894 . 6 957.1 22905.9 959 22934 .1 957 . 4 23165.2 95 7 .6 23380 958 

23414 957 23451.8 959.3 23684 . 3 956 . 6 23933.2 957 24126 . 1 957 . 5 
24400 957.7 24595.1 958 . 4 24603 . 3 957.1 24622.7 959.8 24638 . 5 957 . 6 

24836.5 959.9 24997.1 961.2 

Manning' s n va 1 ues num= 8 
s t a n val Sta n val Sta n val Sta n val Sta n val 

*********** ******** ** *** ****************** ****** ** **** ************************** 
12848 . 3 .043 16687.2 .15 17177 . 7 . 025 17947.8 . 15 18965 . 7 . 037 

19486 .032 20402.5 .037 21849 . 025 

Ba nk Sta: Left Right Lengths: Left Channel Right Coeff cont r. Expan. 
17948.21 21849 520 512 .89 510 .1 . 3 

Ine ffec tive Fl ow num= 
Sta L St a R Elev Permanent 

12848.3 17947 . 8 961.2 F 
22905.9 2499 7 .1 961.2 F 

CROSS SECTION OUTPUT Profile #PF#1 
*************************************************************** ******************************** 
* E.G . El e v (ft) 956.80 * Element Left OB * Cha nnel * Right OB • 
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• 

• 

• 

Pre-Proj ect 
vel Head (ft) 0.31 Wt. n-val . • 0 . 045 0 . 025 

• w.s . Elev (ft) 956.49 Reach Len. (ft) 520.00 512 . 89 510.00 
• Crit w.s. (ft) 950.99 • Flow Area (sq ft) *35607.62 1502 . 82 
• E.G . slope (ft/ft) *0 .000974 • Area ( s q ft) * 6743.27 *35607.62 • 1502 . 82 

Q Total (cfs) *164000.00 • Flow (cfs) *160385.10 * 3614.90 
To\' width (ft) • 9249.94 • Top width (ft) • 4334.00 • 3898.52 1017.42 
ve Total (ft/ s ) 4 . 42 • Avg. vel . (ft/ s) 4.50 2.41 * 
Max Ch l Dpth ( ft) 14 . 99 * Hyd r. Depth ( ft) 9 .13 1.48 
conv. Total (cfs) *52 54537 . 0 * Conv. (cfs) *5138716.0 *115820.9 
Length Wtd . (ft) 512.83 Wetted Per. (ft) 3906.11 1017.82 

* MinCh El (ft) 941.50 *Shear (lb/sq ft) 0.55 0 .09 
• Alpha 1.02 *stream Power (lb/ft s) • 2.50 0.22 
* Frctn Loss (ft) 0. 41 * cum Volume (acre-ft) • 3361.80 • 5066.33 833 . 93 
* C & E LOSS (ft) 0.01 *Cum SA (acres) 642 . 35 545 . 08 43 2 . 59 
<Z~**************************************************************************** ***************** 

warning: Divided flow computed for this cross-section . 
warning: The cross-section end points had to be extended verticall y for t he computed water s urface. 
Note : Multiple c ri ti ca 1 depths were found at this l ocati on. The cri t i ca 1 depth with the 1 owest, va 1 i d, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
* * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * 

E.G. Elev (ft) 957.06 Element Left OB • Channel Right OB • 
ve l Head (ft) 0. 31 Wt. n- val . 0.045 
w.s. Elev (ft) 956.74 * Reach Len . ( ft) 520.00 512.89 510.00 
Cri t w.s. (ft) 950 . 99 * Flow Area (sq ft) *36618.90 
E. G. slope ( ft / ft) *0.000928 • Area (sq ft) *36618.90 
Q Total (cfs) *164000.00 • Flow (cfs ) *164000 . 00 
To\' width (ft) • 3898. 52 • Top width (ft) * 3898. 52 
ve Total (ft/s) 4.48 • AVg. vel. (ft/s) 4.48 

* Max Chl Dpth (ft) 15. 24 * Hydr. De pt h (ft) 9.39 
• Conv. Total (cfs) *5383665 . 0 • Conv. (cfs) *5383665.0 

Length wtd . (ft) 512 . 89 *wetted Per. (ft) 3907 . 62 
• Mi n c h El (ft) 941.50 * shea r (lb/ sq ft) 0. 54 

Alpha 1.00 * Stream Power ( lb/ft s) * 2 . 43 
• Frctn Loss (ft ) 0.39 • cum volume (ac re-ft) 290.25 5387.08 30.85 

C & E Loss (ft) 0.01 * cum SA (acres) 43.55 545.35 5.87 
* * * * * * * ** * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ± * * * * * * * * * * * * 

Note: Multipl e critical depths were fou nd at thi s l ocati on. The crit i cal depth wi th the lowest , valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
oescri pti on: 200. 95 

RS: 200.95 

Left Channe l Bank Station Interpolated 
Station Elevation Data num= 97 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 
12874.8 952.5 13039.9 952 13212.3 952.3 13372.8 953.5 13537.8 953.7 
13708.5 953.7 13872.8 954 14042 . 5 953.4 14205.3 953.3 14401.9 953.5 
14603 . 1 953.1 14762 954.2 14934 952. 2 15127.8 952.8 15312.6 953 . 8 
15422. 3 957.2 15583 954.7 15 746.4 955 15906.8 956.3 15988.2 955. 4 
16164.6 957 . 4 163 32 . 4 957.6 16504 . 4 956.6 16673 957.2 16861.4 956.7 

17049 953 . 4 17207.8 951.7 17274 955 . 6 17440.2 954.4 17613.5 957 . 4 
17631 . 7 953.8 1765 3.9 958 .1 17824 . 4 958 17905.8956.9189 17952.4 956 . 3 
17964.6 951. 3 18135.4 946 . 6 18219.9 947 18317 . 2 949.6 18410.9 946.7 
18428.8 949 18651.9 947 . 8 18690.8 946.2 18729 . 3 940.1 18914 943.4 
19040.9 943 . 9 19102. 9 941. 9 19126. 2 943.3 19190 . 9 941.9 19216.4 943.8 
19237.2 941.5 19420 . 9 944.3 19517.6 943.7 19555.3 947.7 19758.1 946.5 
19818 .9 950 . 2 19947.1 951.5 20006.8 955.9 20184 . 2 954.1 20323.1 951. 3 
20414.3 945 . 7 20527.8 944 . 2 20653.3 949.4 20684 . 2 940.5 20842.4 942.7 
20989 . 1 947 . 8 21069 . 4 948.4 21262.3 947. 7 21448.8 948.8 21631.4 946.7 

21802 942.6 21869 . 1 939.8 21909.3 943.4 21954 953.2 22148.5 954.1 
22306.3 954 22378 955.4 22594.8 954 22757 .8 954 . 9 22935.8 954.8 
23107.3 956 . 2 23275.4 955.9 23411.6 954.8 23573.4 957 . 7 23629.1 956.7 
23796.3 955 . 8 23971. 7 955 . 8 24129.8 956 24294.4 955 . 8 24466 . 5 955.4 
24623 . 6 955.4 24630 955.3 24639.7 957.8 24648.4 954.6 24662 . 5 958.2 
24836.4 959.8 24988 . 3 960.7 

Manning' 5 n Va 1 ues num= 6 
Sta n val Sta n val sta n val sta n val s ta n val 

******************************'11:*********************************************'11:*** 
12874 .8 . 043 17824.4 .15 18729.3 . 037 19517.6 . 032 20323 .1 .037 

21954 . 035 

Bank Sta: Left Right Lengths: Left Channe l Right Coeff Cont r. Ex pan. 
17905 . 8 21954 475 474 . 38 480 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

12874.8 17824.4 960.7 F 
23100 24988.3 960.7 F 

CROSS SECTION OUTPUT Profile #PF#l 
* *****'~:: ******** ******************************************************************************** 

E.G. El ev (ft) 956.38 Element Left OB * Channe l Right OB 
* ve l Head (ft) 0. 29 * Wt. n-val . 0.041 0 . 035 
* w.s. El ev (ft) 956.09 • Reach Len. (ft) 475 . 00 474 . 38 480 . 00 
* Cri t w.s. (ft) 949.86 * Flow Ar ea (sq ft) *37268 . 25 * 1788 . 89 

E.G. s lope (ft/ ft ) *0.000668 * Area (sq ft) 8739.61 *37268.25 2273 . 76 
Q Total (cfs) *164000.00 * FlOW (CfS) *161348.80 • 2651.20 
To\' width C ft) *10045. 22 * Top width (ft) * 3687. 99 • 4001.09 2356.15 
ve Total (ft/s) 4. 20 • AVg. vel. (ft/ s) 4.33 1.48 

• Max c hl opth (ft) 16.29 • Hydr . Depth (ft) 9.31 l. 57 
Conv. ToLal (cfs) *6344019.0 * conv . (cfs) *6241462.0 *102556. 5 

* Length Wtd. (ft) 474. so • Wetted Per . (ft) * 4006 . 72 1140.01 
Min Ch El (ft) 939.80 Shear (1 b/sq ft) 0. 39 0.07 
Alpha 1. OS St ream Power ( lb/ ft s) 1. 68 0.10 

* Frctn LOSS (ft) 0.44 Cum Vol ume (acre-ft) * 3269.39 4637. 30 811.82 
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Pre-Project 
• c & E Loss (ft) 0.00 • cum SA (acres) 594 . 47 • 498.58 412.84 
************** ******************************************************************* ** ************ 

Divided flow computed for this cross - section . warning: 
warning: 
warning : 

Note: 

The cross-section end points had to be extended vertically for the computed water surface. 
The conveyance ratio (u pstream conveyance divided by downst ream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Multiple critical depth s were found at this location. The critical depth with the lowe s t, 
water surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 

• E. G. Elev (ft) 956.66 • Element Left OB • Channel • Right OB • 
vel Head (ft) 0.28 Wt. n- val. 0.041 

• w.s. Elev (ft) 956.38 • Reach Len . (ft) 475.00 474.38 480 . 00 
• crit w.s. (ft) 949.86 • Flow Area (sq ft ) *38407 . 73 
• E.G. slope (ft/ft) *0.00062 9 • Area (sq ft) *38407.73 

Q Total (cfs) *164000.00 • Flow (cfs) *164000.00 
Top width (ft) • 4001.09 • Top width (ft) • 4001.09 
vel Tota l (ft/s) 4.27 • Avg. vel. (ft/s) 4.27 

• Max Chl Dpth (ft) 16.58 * Hydr . Depth ( ft) 9.60 
Conv. Total (cfs) *6536869.0 • conv. (cfs) *6536869.0 

• Length Wtd. (ft) 474.38 • Wetted Per. (ft) 4010.18 
• MinCh El (ft) 939.80 • Shear (lb/sq ft) 0.38 
• Alpha 1.00 Stream Power (lb/ft s) 1.61 
• Frctn Loss (ft) 0.41 Cum volume (acre-h) 290 . 25 4945.39 30.85 

C & E LOS S (ft) 0.00 Cum SA (acres) 43 . 55 498.84 5 . 87 
*********************************************************************************************** 
warning : 

Note: 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Multiple critical depths were found at this location. The critical depth with the lowest, 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc ri pti on: 200. 86 

RS: 200.86 

Left Channel Bank Station Interpolated 
Station Elevation Data num= 98 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
***'~:**************************************************************************** 

12893 952 . 7 13071.4 952.1 13217.7 954.6 13366.3 951.7 13513.8 953.9 
13666 954 . 4 13820 . 1 953.4 13963.2 953.3 14149 953 . 3 14333.5 952.5 

14509.1 952 . 1 14688.3 953.1 14861.7 952.4 15054.1 951.6 15210.6 951.7 
15424 . 6 955 15571.3 952.8 15782 . 9 955 . 2 16020.2 955.6 16192 . 2 953.9 
16399 . 2 952 . 8 16559.9 953 16714 . 8 953.3 16760.5 954.7 16916 . 6 953.9 
17003 . 1 954.6 17168.1 950.1 17285 .1 949.5 17360 . 5 954.6 17520 . 2 953 
17694.7 956 17869 . 8 957 17934.1 958.117992.44956.5698 17995 . 1 956. 5 

17996956 . 3408 18052.8 946.3 18288.3 948.1 18449.5 947.1 18628.5 947.7 
18762 951. 3 18912. 7 950 . 4 19061.6 946.8 19092 945.3 19141. 3 938. 5 

19175.6 940.7 19336.6 941. 9 19619.6 944 . 7 19730.8 944.7 19826.2 949.9 
19922 . 8 951.3 20011.5 955.4 20112. 1 951. 4 20184. 7 943.1 20254 952.1 
20308.4 952.8 20438.4 949.3 20464.9 944.1 20568.6 943.9 20744.1 941.1 
20840.6 941. 3 20896. 7 945.9 20979.1 947.3 21100 946.2 21279.3 951.2 
21459.1 946.8 21602.1 945.3 21642.4 941. 5 21792. 5 940. 9 21831. 9 940.3 
21865.4 942.7 21898 952 22032 954.1 22187.6 953.7 22377.3 953.4 
22522.7 953.4 22725.4 952.8 22947.9 954.9 23137.5 955 23294.6 956.1 
23413.1 955.8 23420 954.5 23482.2 956.5 23641.6 956.7 23647 .7 954.4 

23806 955.4 23951.6 954.9 24112 954.8 24269.9 954.6 24 426.7 954.8 
24604.6 954 . 9 24656 . 8 954.3 24670.5 956.8 24680.8 954 24693.9 958.2 
24856. 4 958.5 25029 . 7 959 25175 960.2 

Manning's n values num= 6 
Sta n val sn n val Sta n val sn n val Sta n val 

***************************************************** *************************** 
12893 . 043 17934 . 1 .15 19619 . 6 . 032 20308 . 4 .037 21898 .035 
22032 . 035 

Bank Sta: Left Right Lengths : Left Channel Right Coeff Contr. Ex pan. 
17996 22032 525 523.32 525 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 
12893 17750 960.2 F 
23360 25175 960.2 F 

CROSS SECTION OUTPUT Profile #PF#1 
*******<1<***<1<*********** *********************************************************************** 
* E.G . Elev (ft) 955.94 * Element Left OB * Chan nel Right OB 

vel Head (ft) 0.31 • wt. n-val. 0.053 0.035 
w.s. Elev (ft) 955.63 • Reach Len. (ft) 525.00 523.32 525.00 
Crit w.s. (ft) 949.69 • Flow Area (sq ft ) *35 548.44 2059.19 

• E.G. slope (ft/ft) •o. 001346 • Area (sq ft) *11394. 54 • 35548.44 2898. 59 
• Q Total (cfs) *164000.00 • Flow (cfs) *159393.20 • 4606.83 
• Top width (ft) *11080.59 • Top width (ft) • 4780 . 42 • 4032.00 2268.17 

vel Total (ft/s) 4.36 • Avg. vel. (ft/s) 4.48 2.24 
Max chl Dpth (ft) 17.13 • Hydr. Depth (ft) 8. 82 1. 72 

• conv. Total (cfs) *4470468.0 • conv. (cfs) *4344891 . 0 *125577.2 
Length wtd . (ft) 523.36 • wetted Per. (ft) 4037.40 1196.09 

• Minch El ( ft) 938.50 • s hear (lb/sq ft) 0.74 0.14 
• Alpha 1.03 • Stream Power (lb/ ft s) 3.32 0.32 

Frctn Los s (ft) 0.59 Cum volume (acre-h) 3159.61 • 4240.80 783.33 
• C & E LOSS (ft) 0.00 Cum SA (acres) 548 . 30 454.83 387.36 
************************** ********************************************************************* 

warning: Divided flow computed for this cross-section. 

valid, 

valid, 

warning: The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depth s were found at this location. The critica l depth with the lowest, valid, 

wat:er surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
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• 

• 

Pre -Project 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * 
• E.G. Elev (ft) 956.24 • Element Left OB Channel Right OB * 
• vel Head (ft) 0.31 • wt. n-val . 0.053 
* w.s. Elev (ft) 955.94 • Reach Len. (ft) 525.00 523.32 525 . 00 
• crit w.s . (ft) 949.69 • Flow Area (sq ft) *36762 . 91 
• E.G. s lope (ft/ft) *0.001276 • Area (sq ft) *36762.91 
• Q Total (cfs) *164000 . 00 • Flow (cfs) *164000 . 00 
• Top width (ft) • 4032.00 • Top width (ft) • 4032.00 

ve l Total (ft/s) 4.46 • AVg . vel. (ft/s) 4 . 46 
• Max chl Dpth (ft) 17.44 • Hydr. Depth (ft) 9.12 
• conv. Total (cfs) *4591685.0 • conv. (cfs) *4591685.0 

Length Wtd. (ft) 523.32 • Wetted Per . (ft) • 4039.54 
* MinCh El (ft) 938.50 • Shear (lb/ sq ft ) 0.72 
• Alpha 1.00 • Stream Power (lb/ ft s) • 3.23 

Frctn Loss (ft) 0 . 55 • Cum volume (acre-ft) 290.25 • 4536.07 30 . 85 
* C & E LOSS (ft) 0 . 00 * Cum SA (acres) 43.55 455 . 10 5.87 
* * * * * * * *11: * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * ** * * * * * *** ** ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Note: Multiple critical depths were found at this l ocation. The critical depth with the lowest, valid , 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 200.77 

RS: 200.77 

Stati on Elevation Data num= 96 
Sta Elev sta Elev Sta Elev Sta Elev sta Elev 

* * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
12925.1 950. 1 13101.8 952.3 13250 . 4 951 13436 . 7 950.7 13651.1 951.4 
13804.4 951.9 14027 953.4 14249.5 951.8 14401.1 950.7 14592.6 949.7 
14752.3 950.6 14873.3 950 . 3 15006 952.115110.8 950.9 15249.1 953 . 3 
15443.8 954. 5 15631.2 955 . 3 15702.9 951.3 15936.9 951 16108 .8 954.5 

16172 955 . 8 16295.1 951.4 16462 950. 7 16530.6 949.9 16652 .3 952 . 8 
16854.8 954 17022.2 952.1 17185.4 949.9 17349.4 948.1 17402 .8 955.2 
17473.6 951.6 17660 . 6 954.4 17828.8 955.3 17926.5 954 17969.3 948 
18147 . 9 944.4 18302. 9 946.4 18524 . 1 946.1 18650.9 949 18815 . 8 948.8 
18902.5 949.8 18913.4 952 19097 950.8 19277 951.3 19280 . 8 951.9 
19280.9 949.5 19321. 8 951.3 19557 . 8 943.7 19720.4 945. 1 19857 . 8 946 . 5 
19911 . 9 942.9 19989. 5 951.1 20140.5 950.2 20288.5 945.2 20339.4 948 . 6 
20362.3 944.7 20388.7 942. 6 20487. 8 944 20788 936.9 20804.9 937. 1 
20829.2 942.4 20906.3 944.7 21056 944 . 4 21222.9 942.6 21375. 1 940.2 
21524.6 940.4 21559.7 941 21581 950.6 21785.8 951.3 21951 952.4 
22102.3 952.1 22329 . 8 953.2 22 461 953 2265 1. 4 953 . 3 22824.9 954.7 
23050.7 954.8 23217 . 5 954.9 23380.5 954. 5 23421.7 954 . 3 23434.6 956 
23 439.7 954.3 23489.2 957.2 23506 . 4 952.5 23514 . 1 955 .4 23706 . 9 954.3 
23876.7 954.3 24057.8 954.4 24216. 1 954.4 24385 . 4 954 . 2 245 54. 4 953.9 
24685.3 953.1 24698.2 956.8 24704.7 952. 7 24723 . 6 958.6 24886.7 958.9 

24978 959.5 

Manning's n values num= 6 
Sta n val Sta n val sta n val Sta n val Sta n val 

* * * * * * * ** * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * 
12925.1 .043 17828 . 8 .15 19321.8 .032 19857.8 .037 21785.8 .025 

21951 .035 

Bank Sta: Left Right Lengths : Left Channel Right coeff Cont r . Expan . 
17828 . 8 21951 500 495.64 520 . 1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

12925.1 17630 960 F 
23630 24978 960 F 

CROSS SECTION OUTPUT Profile #PF#1 
*********** ********************************************** ***************** ********************* 
• E.G. Elev ( ft) 955 . 35 • El ement Left OB • c ha nne l Right OB • 
• ve l Head (ft ) 0 . 33 • Wt . n- val. 0.043 0.043 0 . 035 
• w.s. Elev (ft) 955 . 02 • Reach Len. (ft ) 500 .00 495 . 64 520.00 
• Crit w.s . (ft) 949.21 • Fl ow Ar ea (sq ft) 62.55 *34826.94 • 1951. 25 
• E.G . s l ope (ft/ft ) *0. 000950 • Area (sq f t ) *14814 . 58 • 34826. 94 28 40 . 32 
• Q Total (cfs) *164000.00 • Flow (cfs) 37.64 *160936.30 • 3026.04 
• Top width ( ft) *11449. 90 • Top width (ft) * 4718 . 53 • 4101.49 • 2629 . 89 

vel Total (ft/s) 4.45 • Avg. vel. (ft/s) 0.60 4 . 62 1.55 
• Max chl Dpth (ft) 18.12 • Hydr. Dept h (ft) 0 . 42 8 . 49 1. 25 
• conv. Total (cfs) *5320745.0 • Conv. (cfs) 1221.1 *5221349 . 0 • 98175.5 
• Length wtd. ( f t) 496.09 • wetted Per . ( ft ) 147 . 30 • 4108 . 72 • 1557.74 
• Mi n ch El (ft) 936 . 90 • shear (lb/ sq ft) 0 . 03 0 . 50 0.07 
• Alpha 1.06 • Stream Power ( l b/ ft s) 0.02 2.32 0.12 
• Frctn Loss (ft) 0.55 • cum volume (ac re-ft) 3001.67 • 3818.06 748.74 
* C & E LOSS (ft) 0.01 • Cum SA (acres) 491.06 405 . 98 357.84 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

warni ng: Divided f l ow computed for this cross-section . 
warning: The cross-section end points had to be extended verticall y for the computed water su rface. 
Note: Multipl e critical depths were found at this l ocation. The crit i cal depth with th e l owest , va lid , 

water s urface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
* E.G . El ev (ft) 955.70 * Element Left OB * Cha nnel Right OB * 
• ve l Head (ft) 0. 32 * Wt . n-val. 0 . 043 

w.s . El ev (ft) 955.38 * Reach Le n . (ft) 500.00 495.64 520.00 
* Crit w.s. (ft) 949.21 • Flow Area (sq ft) *36283.86 
* E.G . s l ope (ft/ft) • o . ooos75 • Area (sq ft) *36283 . 86 
• Q Total (cfs) *164000.00 • Flow (cfs) *164000 . 00 
* TO~ Width (ft) • 4122 . 20 • Top width ( ft) • 4122 . 20 

ve Total (ft/s) 4 . 52 • AVg . vel. (ft/s) 4. 52 
• Max chl Dpth (ft) 18 . 48 • Hydr . Depth (ft) 8 . 80 
• Conv . Tota 1 (cfs) *5545445.0 • Conv. (cfs) *5545445.0 

Length Wtd. (ft) 495.65 * Wetted Per . (ft) • 4132.49 
Min Ch El (ft) 936.90 • Shea r ( 1 b/ sq ft) 0.48 

* Alpha 1.00 • Stream Power (lb/ft s) 2.17 
* Frctn LOSS (ft) 0.50 • Cum volume (ac re-ft) 290.25 4097.29 30.85 
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Pre-Project: 
* C & E LOSS ( ft) 0.00 * Cum SA (ac res) 43.55 * 406 . 12 5 . 87 
******************************* ** ******************************************** **************** ** 
Note: Multiple critical depths were found at: this location. The critical depth with the lowest, valid , 

water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 200 . 67 

RS: 200 . 67 

Station El e vation Data num= 96 
Sta Elev Sta Elev Sta El ev Sta Elev Sta Elev 

********************* ** ************** ********************** ** ******************* 
12952 . 7 947.8 13129 . 5 948.3 13308.2 948.8 13483.1 949 . 2 13641 952 . 6 

13766 952 13870 . 6 949.3 14073.7 950.3 14282 951.5 14535.6 948.8 
14746 . 4 948.7 14899 . 4 949.8 15045 . 4 950.6 15138.5 953 .1 15312.3 952.8 
15471 . 5 952.2 15651.1 951.4 15730.3 949.9 15964 . 5 954 16199. 7 953 . 8 
16438.6 948.9 16643.2 952.3 16796.2 954 17002.3 953 . 9 17133.8 952 . 2 
17211.9 946.7 17315.9 947 17376.2 954.8 17384.7 952 . 3 17551.8 953 . 1 
17732.2 954 . 1 17919. 3 952 . 9 17950 943.8 18101.5 944 . 9 18330.6 947 . 4 
18498.9 943.9 18565 943.8 18742.3 948.8 18888.2 952 18925.4 946.6 
18962.8 948 . 9 1902 3. 7 947 . 4 19040.9 949.6 19238 . 5 952 . 4 19366. 3 948.8 
19569. 2 947 . 1 19719.3 940.8 19796 . 7 942.1 19832.7 943 . 8 19969 943 
20047.1 949 20111 948.4 20263 939.8 20444 . 8 942 . 7 20609 94 2 .6 
20782.8 941.1 20963.8 942.2 20998.9 941.8 21090 . 6 944 . 3 21256 . 2 942.8 
21298. 3 943 . 3 21316 950.6 21367.7 945.7 21427.5 950.4 21604 951.9 
21649.3 952 . 3 21939 . 5 952.7 21971.5 952 . 7 22194 953.4 22217 . 8 954.7 
22233.1 953 22256.3 952.8 22476.8 953 . 9 22513.4 953.9 22711.5 955 . 1 
22 773.4 955.2 22873.4 959.1 23051.6 959 . 3 23158 . 6 956.6 23168.5 958 . 8 
23393.6 957 . 5 23430 957.4 23431.7 955 . 9 23584 . 2 954.6 23749.1 953.9 
23939.2 954 24125.4 954.8 24292.4 954 . 6 24492.9 954.3 24643.7 954.1 
24725.3 954.1 24731.8 955 . 7 24741.4 953.7 24755.2 960.7 24923 959.7 
24996.7 960 

Manning's n values num= 
Sta n val sta n val sta n val Sta n val s ta n va l 

**** * * * *********** ** * * * * * * * * * * * * ***** * ******************** ** * * ** * * * ***** * * ** *** * 
12952.7 .043 17919.3 .15 18962.8 .032 19040.9 .15 19366 . 3 . 032 

20263 .043 21604 .025 21649.3 . 025 

Bank Sta : Left Right Lengths: Left channel Ri ght Coeff Cont:r . Ex pan. 
17919.3 21649.3 500 503. 34 510 .1 . 3 

Ineffective Flow num= 
Sta L Sta R El ev Permanent 

12952 . 7 17540 960 F 
22 230 23500 960 F 
23915 24996.7 960 F 

CROSS SECTION OUTPUT Profile #PF#1 
***************************************** .!: ***************************************************** 

E. G. El ev C ft) 954. 80 El ement Left OB Channe l Right OB * 
vel Head (ft) 0.38 wt. n- val . 0.043 0.047 0.025 
w.s . Elev (ft) 954 . 42 *Reach Len. (ft) 500 . 00 503 . 34 510.00 
Crit w.s. (ft) 948 . 98 * Flow Area ( sq ft) 337.22 *32402 . 02 1045.48 
E.G. s l ope (ft/ ft) *0.001288 *Area (sq ft ) *15971.37 *32402 . 02 1461.47 
Q Tota l (cfs) *164000 . 00 * Flow (cfs) 386.70 *160716 . 40 * 2896 . 93 
To\' width (ft) *10368 . 24 * Top width (ft) * 4962 .41 * 3730.00 1675.83 
ve Total (ft/ s) 4 . 85 * Avg. vel . (ft/ s ) 1.15 4.96 2.77 
Max chl Dpth (ft) 14.62 * Hydr. Depth (ft) 0.89 8 . 69 1. 21 
conv . Total (cfs) *4569344 . 0 * conv. (cfs) 10774. 2 *447 7856.0 80713 . 9 
Length wtd. (ft) 503 . 48 * wetted Per. (ft) 379 . 31 3734.79 862 .41 
Minch El (ft) 939 . 80 shear ( lb/ sq ft) 0.07 0 . 70 0.10 
Alpha 1.03 Stream Power ( lb/ ft s) * 0.08 3.46 0 . 27 
Frctn Loss (ft) 0.65 cum volume (acre - ft) 2824.98 3435 . 59 723.07 
C & E LOSS (ft) 0.00 Cum SA (acres) 435.50 361.42 332. 14 

*********************************************** *** ****** ***** ********************************** 

warning : Divided flow computed for this cross-section. 
warning: The cross - section end points had to be extended vertically for the computed water surface. 
Note: Multiple crit i cal depths were found at thi s l ocation. The critical de pth with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
**************** ************************* *** ** ***** ** ****************************************"** 
* E. G. El ev (ft) 955.20 Element Left OB * Channel Right OB * 

ve l Head (ft) 0.36 * wt. n-val. 0.043 0.047 
w.s . Elev (ft) 954 . 84 * Reach Len. (ft) 500.00 503.34 510.00 
Crit w. s. (ft) 948 . 98 * Flow Area (sq ft) 341.27 *33939.87 
E. G. slope (ft/ft) *0.001158 * Area (sq ft) 341.27 *33939.87 
Q Total (cfs) *164000.00 * Flow (cfs) 457 . 27 *163 542. 70 

* To\' widt h (ft) * 4009.30 * Top width (ft) 279.30 * 3730 . 00 
ve Total (ft/ s) 4.78 * AVg. vel. (ft/ s) 1.34 4.82 

* MaX Chl Dpth (ft) 15 . 04 * Hydr. Depth (ft) 1.22 9.10 
conv. Total (cfs) *4819677.0 * conv. Ccfs) 13438.4 *4806238 . 0 
Length Wtd. (ft) 503.33 *Wetted Per. (ft) 280.55 3737.32 
Min ch El (ft) 939.80 s hear (lb/ sq ft) 0.09 0 . 66 
Alpha 1.01 *Stream Power (lb/ ft s ) 0 . 12 3. 16 
Frctn Loss (ft) 0.59 * cum volume (acre-ft) 288 . 29 3697.77 30.85 
c & E Loss (ft) 0.00 cum SA (acres) 41.94 361.45 5.87 

***"* ********************************* *********** ********************************** ************* 

Note: Mu l tiple cri tical depths were found at this location . The c ritical de pth with the lowest, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descripti on: 200.58 

RS: 200.58 
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• 

• 

• 

Pre - Project. 

Righ-r Channel Bank S"ta"ti on In"terpola-red 
Sta-ri on Elevation Data num= 97 

S"ta El ev su El e v s u Elev s-ra Elev s-ra Elev 

13DD4. 2 946.1 13252.7 946 13406 . 6 945. 2 13565.9 944.9 13774 . 2 944.6 
1394 3. 1 945 . 5 14116 . 9 945 14279.1 946 . 6 14438.8 947.7 14609 948 . 4 
14768.3 947.1 14929 947 . 1 15050. 5 947. 2 15202.4 950 . 2 15286.6 950 . 1 
15344.6 952 15501. 3 950.2 15638.8 948.6 15758 . 4 951.1 15992.6 950 . 5 
16109 . 8 952.6 16227.7 949 . 4 16451. 3 948.4 16610.1 950.8 16708 953.4 
16925 . 1 953.5 17149.3 953.1 17163.9 953 . 3 17234.2 944.5 17318.9 945.5 
17387.8 953.1 17544.8 952 . 5 17768 953. 3 17947 953.3 18120.4 944.7 
18239 . 5 947 18479 . 6 944.5 18689 . 4 94 3 18899 . 8 947.1 18982 . 6 947 . 4 
19060 . 5 950.5 19193. 4 946 . 5 19239 .2 951 19272 950.3 19281 947.8 

19435 949 . 5 19481. 5 950.8 19780 . 1 939.9 19839 939.1 20105.5 937.6 
20 341.3 941. 2 20411.6 945.7 20456 .8 943. 9 20469.2 941.9 20590 941.2 

20660 946 . 3 20712 . 1 94 3 .5 2080 3 . 5 943.1 20830.7 941. 2 21002 . 3 943 . 4 
21117 .8 946. 3 21272 946 . 4 21425 950 .4 21450950.6778 21452 950.7 

21643 952 .3 21667. 2 95 2. 4 21820 . 3 95 2 21847.8 952 22017 . 1 952.7 
22213 . 8 952.2 22244. 2 960 . 6 222 57 .8 95 7 . 2 22 270. 2 958.5 22289.1 952 . 8 
22392. 9 95 3 .3 22566.6 953. 5 22797 . 3 954 .2 22 998 . 5 955.3 23151 955.4 
23322 .6 954 . 9 23399 . 1 953. 2 23498 953. 6 23506 952.3 23516 . 9 955.5 
23 55 5 .1 955.9 23578.4 9 53. 2 23 779 . 1 953.4 23989.5 954.5 24174.8 954.3 
24 351.4 954 . 1 24538.2 95 3 .8 24699 . 8 953. 7 24771. 3 955 . 3 24776.5 952.9 
24795 .5 960 . 4 24969.5 959 .5 

Manning's n values num= 7 
s-ra n val S"ta n val s -ra n val Sta n val S"ta n val 

************* ******** ****************************************** ******* ********** 
13004.2 . 15 14609 .043 17947 . 15 19481.5 . 032 20105. 5 .043 

21425 .025 21643 .025 

Bank Sta: Left Right Lengths: Left channel Right coeff Contr . Expan . 
17947 21450 475 479. 55 530 .1 . 3 

Ineffective Flow num= 
St a L Sta R Elev Permanent. 

13004.2 17460 960 F 
22800 23380 960 F 
24200 24969. 5 960 F 

CROSS SECTION OUTPUT Profile #PF#1 
* * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* E.G . El e v (ft) 954 . 14 * Elemen"t Lef"t OB * Channe l * Righ"t 08 
• vel Head (h) 0.39 • we n-val . 0.043 0.048 0.025 
• w.s. Elev (ft) 953.76 • Reach Len . ( ft) 475.00 479.55 530.00 
• crit w.s . (ft) 948. 29 • Flow Area (sq ft) 366.16 *31612.27 1563.34 
• E. G. slope (ft/ ft) *0.001313 • Area (sq ft) *23418.66 *31612.27 • 1568 . 20 
• Q Total (cfs) *164000.00 • Flow (cfs) 379 . 05 *159405.60 * 4215.36 
• Top width (ft) *10091.02 • Top width (ft) * 4942.80 • 3503.00 • 1645.22 

ve l Total (ft/s) 4.89 • AVg. vel. (h/s) 1.04 5.04 2. 70 
* Max Ch l Dpth (ft) 16.16 * Hydr. Depth (ft) 0. 75 9 . 02 1.02 
• conv. Tota l (cfs) *4526509.0 • conv. (cfs) • 10462.2 *4399700 . 0 *116346.8 
• Length wtd. (ft) 481.45 • Wetted Per. (ft) 487.00 • 3505.02 1540.52 
• Minch El (ft) 937.60 • shear (lb/ sq ft) 0.06 0.74 0.08 
• Alpha 1.04 • Stream Power ( l b/ft s) 0 . 06 3.73 0.22 
* Frctn Loss (ft) 0.53 • Cum volume (ac re-ft) • 2598 . 92 • 3065.74 705.33 
* C & E LOSS (ft) 0 . 02 * Cum SA (acres) 378 . 65 319.63 312.70 
* * * * * * * * * * * * * * * * * * * ** * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
warning: Divided flow computed for this cross-section. 
wa rning: The cross - section end points had to be extended vertically for the computed water surface . 
Note: Multiple cri tical depths were found at this location. The cri tical depth with the lowest , valid, 

water surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 

* E. G. El ev (ft) 954. 60 • Element Left OB chan nel • Right OB • 
• vel Head (ft) 0.37 • Wt. n- val. 0.043 0.048 
• w.s. El ev (ft) 954.2 3 * Reach Len. (ft) 475.00 479.55 530.00 
• Crit w.s . (ft) 948.29 • Flow Area (sq ft) 521.74 *33271.84 
• E. G. s l ope (ft/ ft) *0.001187 • Area (sq ft) 521.74 *33271.84 
• Q Tota l (cfs) *164000 . 00 • Flow (cfs) 697.49 *163302 . 50 
* Top width (ft) • 3940 . 00 • Top width (ft) 437 . 00 • 3503.00 

ve l Total (ft/ s) 4.85 • AVg. vel. (ft/ s) 1.34 4 . 91 
* Max Chl Dp"th (ft) 16.63 * Hydr. Dep"th (ft) 1.19 9.50 
• Conv . Total (cfs ) *4759 369.0 * Conv. (cfs) 20241.6 *4739127.0 
• Leng-rh Wtd. (ft) 479 . 52 • Wetted Per. ( ft) 4 38.60 * 3508.58 

Minch El (ft) 937.60 • shear (lb/ sq ft) 0.09 0.70 
• Alpha 1.02 • suea m Power (lb/ ft s) 0.12 3.45 
• Frctn Loss (ft) 0.49 * Cum volume (acre-ft) 283. 34 • 3309.45 30 . 85 

:.~.!. ~. ~~~~ .£!~2 ..........•.. 2~2~ .. =.~~:.~:.~ ~~r~~ 2 ............. ~r~ ~~ ..... ~~~;~~ ....... ~~~~ .. . 
No-re: Muhiple cri-rical depths were found at this loca-rion . The critical dep-rh with the lowes-r, valid, 

wat:er surface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 200.49 

RS: 200.49 

St:at:ion Elevat:ion oat:a num= 96 
S"ta El e v S"ta Elev s-ra 

13048.9 945.6 13261.8 944.9 13471.4 
13998.1 945.5 14204.4 944.8 14 399. 4 
14951. 3 943.1 15156.1 943 .2 15 371. 2 
15979 . 3 948.4 16200.3 947. 6 16375 . 3 
16949. 5 951 17106.4 9 51.7 17132 . 4 
17234.4 945.1 17404 . 6 947 .6 175 36. 5 
17791. 5 947.5 17816.7 949.6 17852. 9 
18153 . 1 947 . 1 18273.7 941. 6 18480. 3 
19028. 1 939.7 1908 5 944 .7 19190 .4 

Elev su El e v Sta Elev 

944.9 13640.6 945 . 6 13821.9 945.7 
943.8 14586.6 943 . 4 14763 . 6 943 
945 .2 15548.1 948 . 1 15769 . 6 946.9 
947.1 16493.4 953 16719 95 2 . 8 
947. 4 17168 952 . 5 17198.4 950 . 8 
952.7 17719.3 953.3 17750.3 952.7 

949 17862. 5 950.8 18012.9 951. 3 
943.2 18739.9 945 18856.4 944.7 
945. 3 19261.7 948 . 1 19342 . 5 943 . 7 
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19490.6 
20192 

20425.1 
20638.3 
20975.1 
21830.5 
22133.6 
23018 . 2 
23589 . 4 
24343 . 4 
24956 . 8 

939.8 19542 
936 . 9 20201.4 
937.8 20452 
940.9 20706.1 
941.9 21136.8 
950.9 21861.8 
952.2 22336 
953 . 8 23185.8 
954.7 23609.6 
952.9 24514.6 
957.1 

943.5 19650. 1 
940.9 20275.4 
941.7 20573.6 
939.4 20811.1 
944.8 21171 
951.1 21876.9 
952.4 22590.8 
954.6 23401.6 

952 23780 . 4 
953 . 3 24725.8 

948.1 19854.1 
939.8 20324 1 
946.4 20608.5 
939.3 20837.1 
950 . 3 21342.1 
959 . 1 21891.8 
952.7 22633.1 
954.5 23519 
952 . 4 23946.1 
953.2 24810.9 

Pre-Project 
940.8 19947 . 1 937.5 

944 20367.7 939 . 3 
941.9 20627 944 . 1 
942 . 5 20956 . 7 943 . 3 
950.2 21559 . 3 950.8 

959 21905.4 951.7 
952.7 22813.2 952.3 

954 23540.6 951.9 
952.4 24145 952.4 
953.5 24835.6 958 

Mann i ng's n values num= 7 
Sta n val sta n val Sta n val Sta n val sta n val 

******************************'~************************************************* 
13048.9 .15 15548.1 .043 17719.3 

20192 .043 21171 . 025 

Bank Sta: Left Right Lengths : Left 
17719 . 3 21171 510 

Ineffect i ve Flow num= 4 
Sta L Sta R El ev Permanent 

13048.9 17380 960 F 
21840 22160 960 F 
22950 23300 960 F 
24485 24956 . 8 960 F 

CROSS SECTION OUTPUT Profi le #PF#1 

.043 18273.7 

c hannel Right 
497. 59 510 

.15 19342 . 5 

coeff contr. 
.1 

.032 

Ex pan. 
. 3 

********************************************************************************************** 
E.G. Elev (ft) 953.59 El eme nt Left OB Channel Right OB 
vel Head (ft) 0.32 Wt . n-val. 0.043 0 . 047 0.025 
w.s. El ev (ft) 953.28 * Reach Len. (ft) 510.00 497 . 59 510.00 
Crit w.s. (ft) 946 . 97 * Fl ow Area (sq f t ) 607.04 *33688. 59 3074 . 81 
E.G . slope (ft/ft) *0.000940 *Area (sq f t) *29543.49 *33688.59 3468 . 71 
Q Total (cfs) *164000.00 * Fl ow (cfs) 961.51 *154777.40 * 8261.14 

~~~ ~~~~~ ~ms) *1097U§ : ~~gw~~ih ~ms) • 466U~ • 345~: ~~ 286U~ 
Max chl Dpth (ft) 16.38 * Hydr. Depth (ft) 1.83 9.76 1.29 
conv. Total (cfs) *5347928.0 * Conv. (cfs) 31354.1 *5047184.0 *269389.9 
Length wtd. ( f t) 498.40 * Wetted Per. (ft) 332.19 3455.46 2378.92 
Min Ch El (ft) 936.90 Shear ( l b/sq ft) 0.11 0.57 0.08 
Al pha 1.05 stream Power (lb/ft s) * 0.17 2.63 0 . 20 
Frctn Loss (ft) 0.41 * Cum vol ume (acre-ft) 2310.15 2706.29 674.69 
C & E LOSS (ft) 0.01 Cum SA (acres) 326.27 281.36 285.27 

*******************=*************************************************************************** 

warning: Divided f l ow computed for this cross-section. 
warning: The cross -sect i on end points had to be extended vertical l y for the computed water surface. 
Note: Mu l tipl e c r it i ca l depths were found at th i s location . The critical depth with the lowest, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
* E.G. El ev (ft) 954.10 El ement Left OB Channel Right OB ., 
*vel Head (ft) 0 . 33 wt. n-val. 0.043 0.047 

w.s. Elev (ft) 953 . 77 * Reach Len. (ft) 510.00 497 . 59 510.00 
* crit w.s. (ft) 946.97 * Fl ow Ar ea (sq ft ) 775.44 *35402.63 

E.G. s l ope (ft/ft) *0.000893 *Area (sq ft) 775.44 *35402.63 
Q Total (cfs) *164000 . 00 * Fl ow (cfs) 1371.76 *162628.30 
Top width (ft) * 3791.00 * Top width ( f t) 339.30 * 3451.70 
ve l Total (ft/s) 4.53 • Avg. vel. (ft/s) 1.77 4.59 
Max Ch l Dpth (ft) 16.87 * Hydr. Dept h (ft) 2.29 10. 26 
conv. Total (cfs) *5487085.0 * Conv . (cfs) 45896.2 *5441189.0 
Length Wtd. ( ft) 497 . 80 * Wetted Per. (ft) 345. 94 * 3460.15 
Mi n ch El (ft) 936 . 90 s hea r (lb/sq f t) 0.13 0.57 
Alpha 1.02 St:ream Power ( l b/ft s) 0.22 2.62 
Frctn Loss (ft) 0.39 Cum vol ume (acre-ft) 276.27 2931.44 30 . 85 
C & E Loss (ft) 0.01 Cum SA (acres) 33.60 281.38 5 . 87 

*********************'~************************************************************************* 

NOte: Multipl e crit i cal depths were found at this l ocation. The critical depth with the l owest, val id, 
wate r s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 200.39 

Description: 200. 39 
Station El evation Data num= 96 

Sta El ev Sta El ev Sta Elev Sta Elev Sta Elev 
******************************************************************************** 
13083.9 945.2 13254.6 945.3 13486.8 945.5 13742 . 8 945.8 14008. 5 946 
14273.9 945.9 14454.3 945.6 14637.7 945.4 14834 . 7 945.2 15022.8 944.7 
15192.5 944.4 15417. 5 944.4 15642.9 944.4 15819 . 7 943.9 16016.8 943.5 
16254.5 943.6 16478.3 943.8 16652.7 943.9 16819.7 947.8 16875.2 949.8 
16928.9 948.8 16992.7 951.1 17168.8 950.1 17242.1 945 17439 948.6 
17484. 9 949 17507.9 946.2 17527 . 7 949.5 17682.5 952.2 17714 . 9 945.6 
17726.7 949.9 17781 947.5 17966.7 946. 8 18026 . 8 945.7 18050.3 941.5 

18183 941. 3 18379 .8 942.6 18534.2 941 18751.2 942.5 18800 . 2 941.7 
18918.7 944.9 19025.6 941. 5 19161.9 944.8 19220 . 8 943.5 19267.5 947.7 
19444.5 940.9 19506.7 939 19763.7 940.6 19785 940.5 20110.3 939.9 
20152.6 937 20199 940.6 20240.6 941.7 20272 . 3 938.720460 . 6 948.4 
20515.5 946.8 20585.3 946.5 20659.8 939.5 20714.2 938.7 20742 943 . 3 
20788. 5 938.9 20812.7 939.9 20854.3 937.8 20978.7 940.9 21041 951. 3 

21062 949.6 21134.2 949.8 21326 . 6 949. 6 21342 .1 949.6 21606.3 951 
21865.7 950.7 21893.4 950.9 21911.5 958 21918.5 956 . 7 21925 . 9 957.8 
21937.7 950.6 22152.6 950.7 22336.4 951. 5 22566.3 951.6 22807.6 951.9 
23031.4 952.1 23203.3 953.2 23429.6 953.3 23573.8 952 23600 955.9 
23653.9 951.2 23829 950.5 24004.5 950 . 7 24185.9 951.4 24362 . 4 951.7 
24572.6 951.5 24742.1 951. 6 24842.9 953 . 7 24848.9 951 . 1 24857.3 956.6 
24952 . 5 957.6 

Manning's n values num= 
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• 

• 

• 

St:a n val St:a n val St:a n val st:a 
Pre-Project 

n val st:a n val 

13083.9 .15 16875.2 .043 17682.5 . 043 18751.2 .15 19506.7 .032 
20199 .043 21041 .025 

sank St:a : Left Right: Lengths: Left Channel Right: Coeff Contr. Expan. 
17682.5 21041 550 506.5 480 . 1 . 3 

Ineffect:i ve Flow num= 
St:a L St:a R Elev Permanent 
13080 17300 960 F 
21400 22680 960 F 
24775 24952.5 960 F 

CROSS SECTION OUTPUT Profile #PF#1 
*************************************************** ******************************************* 
* E.G. Elev (ft:) 953.17 Element Left os • Channel Right: OB 
• vel Head (ft:) 0.28 • wt:. n-va l . 0.043 0.045 0.025 
• w.s . Elev (ft:) 952.89 • Reach Len. ( ft:) 550 .00 506.50 480.00 
• Crit: w. s . (ft:) 946.26 • Flow Area (sq ft:) * 1497.02 *34887. 88 • 3429.20 
• E.G. slope (ft:/ft:) *0. 000739 * Area (sq ft:) • 33168.13 *34887 . 88 • 5797. 26 
• Q Total (cfs) *164000.00 * Flow (cfs) • 3488.42 *151819.00 * 8692.53 
• Top width (ft:) *11315 . 74 • Top width (ft:) • 4598.60 • 3358.50 3358.64 

vel Total (ft:/s) 4 . 12 • AVg. vel. ( ft: /s) 2 . 33 4.35 2.53 
* Max Chl Dpt:h (ft:) 15.89 * Hydr. Depth (ft:) 3.91 10.39 1.65 
* conv. Total (cfs) *6034760.0 • Conv . (cfs) *128364.4 *5586533 . 0 *319861.9 
* Length Wt:d. ( ft:) 507.09 • Wet:t:ed Per. ( ft:) 382.99 3363.45 2078.59 
* Minch El (ft:) 937.00 s hear (lb/sq ft:) 0.18 0.48 0.08 
• Alpha 1.06 • Stream Power (lb/ft: s) • 0.42 2.08 0.19 
• Frct:n Loss (ft:) 0. 54 • Cum volume (ac re -ft:) * 1943.04 * 2 314. 62 620.44 
* C & E LOSS (ft:) 0 . 02 * Cum SA (acres) 272.06 242.47 248 . 84 
*********************************************************************************************** 
warning: Divided flow computed for this cross-section. 
warning: The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E. G. Elev (ft:) 953.70 • Element Left: DB Channel 
• vel Head (ft:) 0.29 • Wt: . n-val. 0.043 0.045 

Right 08 

• w.s. Elev (ft:) 953 . 40 • Reach Len . (ft) 550.00 506.50 480 . 00 
• Crit: w.s. (ft:) 946 . 26 • Flow Area (sq ft:) • 1694 . 62 *36622 . 89 
• E. G. Slope (ft:/ft:) *0.000702 * Area (sq ft:) 1694.62 *36622.89 
• Q Total (cfs) *164000 .00 • Flow (cfs) * 4130.06 *159869.90 
• Top width (ft:) • 3741.00 • Top width ( ft:) 382.50 • 3358.50 

vel Total (ft:/s) 4.28 • AVg. vel . ( ft: /s) 2.44 4.37 
* Max Chl Dpt:h (ft:) 16 . 40 * Hydr . Depth (ft: ) 4 . 43 10 . 90 
* conv . Total (cfs) *6188329 . 0 * Conv . (cfs) *155842.5 *6032486 . 0 
*Length Wt:d. (ft:) 508.20 * Wet:t:ed Per. (ft:) 390 . 34 3365 . 56 
• MinCh El (ft:) 937.00 *Shear (lb/sq ft:) 0 . 19 0 . 48 
* Alpha 1.02 *Stream Power ( lb/ft: s) • 0.46 2. 08 
• Frct:n Loss (ft:) 0.49 • Cum volume (acre-ft:) 261.81 2520. 06 30.85 

: *; * ~ * ~ * ~~~ ~ * ~ r;~ * * * * * * * * * * * * * 2 * 2~ **: * ;~~ * ;: * £:; ~;~ ~ * * * * * * * * * * * * * ~ ~ * ~ ~ * * * * * ~! ~ *! ~ * * * * * * * ~ * ~ r * * * 
Note: Multiple critical depths were found at t his l ocation . The c ri tical depth with the lowest, valid, 

water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 200.3 

RS: 200 . 3 

Station Elevation Data num= 96 
St:a Elev St:a Elev St:a 

13125.5 945.5 13316 945 . 5 13495.7 
14123.9 945 . 2 14361.2 945 . 8 14546.2 
15122.2 945 . 1 15335 945.6 15433 
15926 . 3 943.9 16194.5 945.4 16429 .4 
17113.8 942. 4 17377. 6 941.9 17498 .6 
17658.3 936.3 17675 944.5 17697.5 
17867.7 942.5 17967.1 945 18084 . 3 
18628.2 943 . 1 18829.4 943.7 19025 
19276.7 941.7 19395.7 940 . 8 19474.4 
20078 . 8 940 . 7 20263.9 939.9 20310.8 
20488 . 5 939 . 3 20499.7 937.7 20594.1 
20690 .1 946.3 20711.8 94 5. 7 2072 5 . 9 
20879.4 947.5 20896 957 20906 
21051.2 955.9 21071.8 953 . 9 21206.4 
21607.6 952.1 21652.6 956.5 21832 
22358.1 956.8 22480 . 5 957 . 8 22661.3 
22985.5 956.5 23086.3 950.7 23165.3 

23691 953.2 23717.5 950.5 23919.1 
24590.3 950 . 3 24795.9 950. 7 24878. 3 
24983 . 7 956 . 7 

Man ning's n values num= 
St:a n val St:a n va l St:a 

13125.5 .15 17780.4 . 15 18261.2 
20896 . 043 21206 . 4 .053 

Elev st:a 

945.7 13687.9 
945.8 14737.5 
945.6 15567.6 
944 . 1 16628.2 
943.3 17607.2 
951.2 17780.4 

942 18261.2 
944 . 9 19214 . 9 
946.5 19525.1 
939.3 20322.1 
938. 9 20626. 9 
942.7 20819.1 

955 20980 
955 21247.3 

957.6 22017.2 
957 . 9 22684 . 8 
950.8 23400.3 
949. 7 24108. 8 
952.9 24883.6 

n val St:a 

.065 19395.7 

sank St:a : Left Right Lengths: Left Channel Right 
17780.4 20896 520 515 . 72 560 

Ineffect:i ve Flow num= 1 
St:a L St:a R Elev Permanent 
13125 17205 960 F 

CROSS SECTION OUTPUT Profile #PF#1 

Elev st:a 

945.9 13882. 5 
945.3 14938 . 1 
939 . 4 15743 . 1 

944 16879.3 
938.9 17628.8 
950.6 17838. 1 
944.6 18437.1 
946.9 19248 . 3 
941.1 19863 . 4 
942 . 6 20372 . 8 
940.5 20657.3 
942.7 20861.5 
955.9 20990 
956.9 21438 . 7 
957.7 22136.9 
957.8 22918 . 3 

954 23576.8 
949.5 24379.6 
950 . 7 24903 

n val St:a 

. 032 20263 . 9 

Coeff Cont:r. 
.1 

Elev 

945.7 
945.4 
943.1 
943.5 
936.3 

947 
945.1 
947 . 6 
942.3 

938 
939.8 
948.6 
954.6 

956 
954 

956.9 
954.1 
950.1 
957.1 

n val 

.043 

Expan. 
. 3 

*********************************************************************************************** 
* E.G. Elev (ft:) 952.61 • Element Left os • c hannel • Right: os • 
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Pre-Project 
*vel Head (ft) 0.49 Wt. n-va l . 0 . 150 * 0.046 0.053 

w. s. Elev (ft) 952.12 Reach Len. (ft) 520.00 515.72 560.00 
• Crit w.s. (ft) 94 7 .18 Flow Ar ea (sq ft) • 5257 . 79 *28732 .01 • 2497.26 

E.G. Sl ope (ft/ft ) 0 . 001603 Area (sq ft) *35712.51 *28732.01 2497.26 
Q Total (c f s) 179750.00 * Flow (cfs) * 9082.61 *166347. 00 * 4320 . 39 
Tvoep wT

0
i dtta hl (( fftt /)s) * 9118.91 * Top width (ft) * 4654.90 • 3107.07 1356 . 93 

1 4.93 * Avg. vel. ( ft /s) 1.73 5.79 1 .73 
Max c hl Dpth (ft) 15.82 * Hydr. Depth (ft) 9.14 9.25 1.84 

• conv. Total (cfs) *4488975.0 * Conv . (c f s) *226824.0 *4154256. 0 *107895.0 
Le ngth Wtd. (ft) 517.47 wetted Per . (ft) 578.54 3112 . 25 • 1357 . 60 
Mi n c h El (ft) 937 . 70 Shea r ( lb/sq ft) 0.91 0 . 92 0.18 
Alpha 1. 29 St ream Powe r ( lb/ ft s) * 1.57 5.35 0.32 
Frctn Loss Cft) 0.93 cum volume (ac re-ft) 1508.19 1944.74 574 . 75 
C & E LOSS (ft) 0.01 Cum SA (acres) 213.64 204.88 222.85 

*********************************************************************************************** 
warni ng : Di vi ded f low computed for this cross-section. 
warning: The c ross-sect i on end points had to be exte nded ve rticall y for the computed water s urface. 
Note : Multipl e cri ti cal depths were found at thi s location . The critica l depth wit h the lowest, va l i d, 

water s urface was used . 

CROSS SECTION OUTPUT Profile #PF#2 

E.G. Elev (ft) 953.18 * Element Left OB Cha nnel * Righ t OB 
ve l Head (ft) 0 . 46 Wt. n-val. 0 . 150 0.046 
w.s. El ev (ft) 952.73 * Reach Len. ( ft ) 520.00 515.72 560.00 
Crit w. s . (ft) 947.17 * Flow Area (sq ft ) 5605.86 *30611 . 86 
E.G. s l ope (ft /ft) *0. 001382 * Area (sq ft) 5605. 86 • 30611 . 86 
Q Total (cfs) *179750.00 * Flow (cfs) 9271.11 *170478 .90 
Top width (ft) * 3683 . 53 * Top width (ft) 575 .40 * 3108 . 13 
vel Total (ft/s) 4 . 96 * Avg. vel . ( ft /s) 1 .65 5.57 

• Max ch l opth (ft ) 16.43 * Hydr. Depth (ft ) 9. 74 9 .85 
conv . Total (c f s) *4835241 . 0 * Conv. (cfs) *249391 .0 *4 585850.0 
Length Wtd . (ft ) 516.00 *Wetted Per. (ft) 589.04 3113 . 47 
MinCh El ( ft ) 937.70 Shear ( lb/sq ft) 0.82 0.85 
A 1 ph a 1. 20 Stream Power (1 b/ ft s) 1. 36 4. 72 
F rctn Loss (ft) 0. 80 Cum vo 1 ume (acre-ft) 215. 72 2129 . 17 30. 85 

• c & E Loss (ft ) 0.01 c um SA (acres) 23 .33 204 .89 5.87 
*********************************************************************************************** 

Note: Multiple critical de pths we re found at thi s location. The c riti cal depth with th e l owest, vali d, 
water surf ace was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc ri p-ri on: 200. 2 

RS: 200.2 

Left Chan nel Bank Station Interpolated 
St at:ion Elevat i on Data num= 97 

Sta El ev Sta El ev Sta 

13153. 3 944.6 13349 . 8 941 13453.5 
13896.4 944.4 14116 . 1 944.3 14 330.9 
1475 7 .1 939.6 14939 . 8 944. 1 15110.7 
15632.4 943.3 15866 . 9 943. 9 16084.9 

El ev 

941.7 
944.2 
943.8 
943.3 

16696.4 943.8 16928 . 4 942.2 17115942.0292 
17643.4 942.6 17703.7 941. 7 17728 .1 936.2 
17960. 5 949. 6 18052.3 948 18086 . 8 939.2 
18402. 1 943 18511.7 94 4 .8 18531.7 941.8 
19017. 2 943.2 19081.1 945.2 19247.5 944. 2 
19591.6 942.6 20062.3 940.4 20235.8 940 
20402.2 940 . 4 20578.4 937.9 20633 938.7 

20744 948 20822.3 948 20949. 1 954.9 
21338. 5 947 . 2 21527.5 948.5 21746 948.8 
22185.4 949.1 22507.1 948.8 22551.2 949 
23156.3 950.7 23327.5 950.2 23492.3 951.2 
23667.9 953.3 23785.4 949.4 23980 949 
24336.6 946.6 24353.9 949.4 24529.6 949.2 
24861. 6 949.3 24983.4 948. 5 24990. 2 949.6 
25169.5 955.5 25202.4 950.9 25239 . 2 950 
25481.6 954.7 25498.7 958.4 

s ta Elev S1:a Elev 

13506 . 2 944.4 13667.2 944.5 
14491.6 944.1 14677.3 943 . 8 
15278.6 943. 3 15461.1 943 . 2 
16260 .8 943.4 16458 .2 942.6 
17146.9 942 17406.4 942.7 
17754.7 936.2 17774 .2 941 
18113. 1 940 .7 18233 .7 939 . 8 
18707.3 944.7 18794 .8 941.3 
19313.2 945.7 19482.3 942.9 
20296.5 940.6 20329.2 937.6 

20676 937 20686. 1 939.7 
21027.6 947.5 212 15 947.3 
21841.7 948.3 22059 949.1 
22836 . 7 949 . 8 22992.3 949.2 
23633 . 4 950.7 23641.6 948 . 8 
24145.7 948.5 24326 947.5 
24626.1 949.5 24679.5 947 . 3 
24999 . 2 947 25138.6 950 
25434.2 953.6 25474.7 955 . 9 

Manning's n values num= 8 
Sta n va l Sta n val St a n va l Sta n val Sta n val 

******* ** ** * * * * * * ** ** *** * * * * * ***** * * * * * ** ** * * * * * * ***** ** ***** **** *** *** * ******** 
13153.3 .15 17960 .5 . 15 18233.7 .065 19482.3 .032 20235.8 .043 

20744 . 043 212 15 .025 23667.9 . 053 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr . Expan. 
17960. 5 20744 535 525 . 73 515 .1 . 3 

Ineffective Fl ow num= 
Sta L Sta R Elev Permanent 
13150 17115 960 F 
20744 23100 960 F 

25169.5 25498.7 960 F 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************** ********** 

E.G. El ev (ft) 
ve 1 Head ( ft) 
w.s. El ev (ft ) 
crit w. s . (ft) 

* E.G. Slope (ft/ft) 
Q Total (cfs) 

~~~ ~~~~~ ~ms) 
Max c hl Dpth (ft) 
Conv. Total (cfs) 
Le ngth Wtd . ( ft) 
Mi n Ch El (ft) 
Alpha 

951.67 
0 . 56 

951.10 
946. 78 

*0.002027 
*179750.00 
*11857.73 

5. 05 
14 . 90 

*3992119.0 
525 . 91 
937 . 00 

1.43 

* Element 
Wt. n- val. 

* Reac h Len . ( ft ) 
* Flow Area (sq f t ) 
* Area (sq ft) 

* Flow (cfs) 
* Top width ( ft ) 
* Avg. ve l. (ft/s) 
* Hydr. Depth (ft) 

* conv. (cfs) 
Wetted Per. (ft ) 
shea r ( lb/sq ft ) 
Stream Power (1 b/ ft s) 

Left OB 
0.150 

535.00 
7123.41 

*37700.66 
*13140. 99 

* 4807.20 
1. 84 
8.43 

*291851. 9 
846.90 

1.06 
1. 96 

Channel 
0.046 

525.73 
*24953. 69 
*24953.69 

*158890 . 60 
* 2783.50 

6. 37 
8.96 

*3528848.0 
* 2786 .31 

1.13 
7.22 
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Right OB 
0.051 

515.00 
3542. 48 
9020.27 
* 7718 . 37 
4267.03 

2 . 18 
1. 84 

*171419. 5 
1924. 34 

0 . 23 
0. 51 



• 

• 

• 

Pre- Project 
• Frctn Loss (ft ) 0. 98 • Cum vo 1 ume (ac re-ft) • 1070 .00 • 1626 . 94 500. 71 
* C & E LOSS (ft) 0.03 *Cum SA (acres) 157 . 16 170.01 186.70 
* * * * * * * ** * * * * * * * * * * * * * * 11: * * * * * * * * * * * * * * * * ** * ** * * * * * * * * * * * * * * * * * * * * * *** * * * * * * * ** *** * * * * * * * * * * * * * * 

warning: 
warning: 
warning: 

Note : 

Di vided flow computed for thi s cross-section. 
The cross-section e nd poi nts had to be extended vertically for the computed water su rface . 
The e ne rgy loss was greater than 1.0 ft (0. 3 m). be tween the current and previous cross 
section . Thi s may indicate the need for add i tional cross sections . 
Multiple critical depth s were found at this l ocation. The cri t i cal depth with the lowest, 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
* * * * * * * * * * * * * * * * * * * * * * * * 11: * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * 
• E. G. Elev (ft) 952.38 Element Left OB • channel • Right OB • 
• vel Head (ft) 0. 55 Wt. n- va l . 0 . 150 • 0.046 
• w.s . Elev ( ft) 951.83 • Reach Len . ( ft ) 535.00 525.73 515.00 
• crit w. s. (ft) 946.77 * Flow Area (sq ft) * 7740 . 51 *26985 .25 
• E. G. s lope (ft / ft ) *0.001732 • Area (sq ft) • 7740 . 51 *26985. 25 
• Q Total (cf s) *179750.00 * Flow (cfs) *13843.60 *165906 . 40 
• Top width (ft) • 3629 . 00 • Top width (ft) 845.50 • 2783.50 

vel Total (ft/s) 5 . 18 • AVg . vel. (ft/s) 1. 79 6.15 
Max Chl Dpth (ft ) 15.63 * Hydr. Depth ( ft ) 9.15 9.69 

• conv . Total (cfs) *4319022.0 • Conv. (cfs) *332633.1 *3986389 . 0 
Length wtd. (ft) 526 . 30 * wetted Per. (ft) 856.71 * 2790. 14 
Min c h El (ft) 937.00 *shear (lb/sq ft ) 0 . 98 1.05 
Alpha 1.31 • Stream Power ( lb/ ft s) * 1.75 6.43 
Frctn Loss (ft ) 0 . 81 • Cum Volume (acre-ft ) 136.06 1788.21 30 . 85 

* C & E LOSS (ft ) 0 . 04 *Cum SA (ac res ) 14.85 170.01 5.87 
*********************************************************************************************** 

valid, 

Note: Multiple critical depths we r e fou nd at this loca tion. The critical depth with the lowest, valid , 
waLer surface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description : 200.1 

RS: 200. 1 

Station Elevation Data num= 96 
Sta El ev Sta El ev Sta El ev sta El ev sta El ev 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *** * * * * * * * * * * * * * * * ** * * * * * * * * 
13401. 5 
13608.9 
14599.1 
15650 . 8 
16641. 3 
17672. 5 

18244 
18505 . 3 
19072. 3 
19631 .9 
20520.9 
21165.6 
21938 . 1 

22748 
23677.2 
24132.7 
24717.9 
25039.1 
25375.9 

25963 

Manning's 
Sta 

13401. 5 
20643 

961. 6 13404.9 
944.8 13771.4 

944 14804.9 
942.8 15834.1 
942.8 16821.1 
940 . 7 17733. 3 
934.9 18278. 2 
941.8 18602 
941.3 19130 .7 
945.9 19875. 1 
935.5 20604. 1 
945.5 2-1339.7 
947.6 21976. 2 
948.7 23104.3 
948.1 23730.1 
948.8 24309.4 
946.9 24773.6 
944 .7 25073. 4 
953.1 25528.9 

960 

n values 
n va l Sta 

. 15 15425.2 
.043 21165 . 6 

Bank Sta: Left 
17733. 3 

Right 
20643 

Ineffecti ve Flow 
St a L Sta R 
13400 17030 
20800 23000 

25287 . 2 25965 

num= 
Elev 

960 
960 
960 

959.9 13406.7 
944. 1 13861. 6 
943.5 14985.6 
942. 9 16015. 4 

944 17077.9 
943. 5 17903. 5 
934.7 18280 
941.2 1875 2.8 

943 19301.3 
939. 3 20104.9 
936.7 20643 
946.3 21499 . 9 
947.6 22310 
950.4 23323. 4 
951.6 23754.2 

949 24354.9 
949.1 24952 .8 
947 .5 25256.1 

956 25539.2 

num= 8 
n val Sta 

.043 16821.1 

. 025 23730.1 

957.2 13436. 1 
946 . 2 14093.6 
943.6 15188.8 
942. 8 16214 . 7 
942.2 17313 

943 18097 
936.9 18289 
944.8 18927 . 6 
943 . 1 19402 . 1 
934.9 20306.5 
947.2 20857.2 
947.4 21673.2 
947.7 22366 .6 
950.8 23521 
948.1 23760.8 
949 . 5 24372 .1 
948 . 5 2 5016 . 6 
949.3 25287 .2 
957.4 25551. 8 

n val Sta 

.15 18752 . 8 
. 053 

Le ngths: Left Channel 
490 491.65 

Right 
495 

Permanent 
F 
F 
F 

CROSS SECTION OUTPUT Profile # PF#1 

949 .3 13438.3 
944.2 14363 
942.7 15425.2 
941.9 16467.4 
941.7 17523.7 

942 18197 
936.2 18327.6 
940.3 19044 . 3 
944.8 19524 . 2 
934.5 20329 . 5 
946.5 21112. 6 
94 7. 4 21692.7 
947.7 22620.5 
950.1 2 3671.5 
950 . 1 23949.5 
946.9 24561.3 
946 .2 25028.8 
954 . 4 25301 
955.4 257 35.3 

n val sta 

.15 19524 . 2 

Coeff Cont r. 
. 1 

947.2 
943 . 5 
942.8 
941.6 
941.6 
940 . 9 
941.8 
938.9 
937.7 
935.2 
946.5 
947.4 

948 
950 .7 
948.5 
948.7 
948.4 
949.1 
957.8 

n val 

.032 

Ex pan . 
. 3 

• E.G. Elev (ft) 950.66 Element Le ft OB c hannel • Ri ght OB • 
*vel Head (ft ) 0.47 * Wt. n-val. 0.150 0 .050 0 . 050 
• w.s. Elev (ft ) 950.19 * Reach Len. (ft) 490.00 491.65 495.00 
• crit w.s. ( ft ) 945.22 * Flow Area (sq ft) • 5946.08 *28462 .42 • 3251.01 

E. G. s l ope (ft / ft ) *0.001730 • Area (sq ft) *30238.28 *28462. 42 • 9247.00 
* Q Total (cf s) *179750. 00 • Flow (cfs) *10167.66 *163284 .20 • 6298.19 
• Top width (ft ) *11254 .10 * Top width (ft) • 4300. SO • 2909. 70 * 4043 . 90 

vel Total ( ft /s) 4. 77 * AVg. vel . (ft/s) 1.71 5.74 1.94 
Max Ch l Dpth (ft ) 15.69 * Hyd r. Depth ( ft ) 8 . 45 9. 78 1. 79 

* Conv. Total (cfs) *4321296.0 * Conv . (cfs) *2444 36.5 *3925447 . 0 *151412 . 3 
* Length wtd . (ft) 491.84 *Wetted Per. (ft) 703.37 * 2913.88 * 1823 . 03 
• Minch El (ft) 934.50 *shea r ( lb/ sq ft) 0.91 1.06 0 . 19 
• Alpha 1.33 *Stream Power ( lb/ ft s) • 1.56 6.05 0 .37 

Frctn Loss ( ft ) 0.58 • Cum volume (ac re - ft ) 652.79 * 1304.60 392.73 

* *; * ~ * ~ * ~~~ ~ * ~ f~ 2 * * * * * * * * * * * * * ~ * ~~ * *: * ;~~ * ~! * £ ~; ~~ ~ 2 * * * * * * * * * * * * ;~; ~~ ~ ** * * * ;~ ~ * ~ ~ * * * * *! ~ ~ * ~ ~ * ** 

warning: Divided flow computed for this cross-section. 
Note: Multipl e criti ca l depth s were found at this location . The critical depth with the lowes t , valid, 

wate r surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 

E.G . Elev (ft ) 
• vel Head (ft) 

951. 53 
0.42 

Element 
* Wt. n-val. 

Left 08 * 
0.150 

Page 15 5 

Channel 
0.051 

Right 08 
0 . 043 



Pre-Project 
w. s. El ev ( ft ) 951.11 * Reach Le n . (ft) 490 . 00 * 491.65 495.00 
Crit w. s. ( ft ) 945.22 * Flow Area (sq ft) * 6594 . 26 *31144.08 653.90 
E.G. Slope ( ft/ft) 0.001392 *Area (sq ft ) * 6594.26 *31144.08 653.90 
Q Total (cfs) 179750 .00 * Flow (cfs) *10748 . 50 *166859.30 * 2142.24 
Top Widt h (ft) 3770 . 00 *Top Width (ft) 703.30 * 2909.70 157.00 
ve l Total (ft/s) 4.68 * Avg. ve l . (ft/s) 1.63 5 . 36 3.28 
Max c hl Dpth (ft) 16.61 • Hydr . Depth (ft) 9.38 10.70 4.16 
Conv. Total (cfs) *4818061.0 * Conv. (cfs) *288105.3 *4472535.0 57421.1 
Length Wtd. (ft) 491.67 • wetted Per . (ft) 711 . 94 2913.88 161 . 42 
MinCh El (ft) 934.50 Shear (lb/sq ft) 0.80 0.93 0 . 35 

• A 1 pha 1. 23 Stream Powe r (1 b/ft s) * 1. 31 4 . 98 1.15 
Frctn Loss (ft) 0.51 Cum volume (acre-ft) 48.03 1437 . 43 26.99 
C & E LOSS (ft) 0.04 Cum SA (acres) 5.33 135.65 4.95 

*********************************************************************************************** 
Note: Mul tipl e critical depths were fou nd at this location . The critical depth with the lowest, val id, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 200 

RS : 200 

Station Elevation Data num= 96 
Sta El ev Sta El ev sta 

13751.9 957.5 13774.9 950. 4 13899.2 
14390.2 944. 1 14410.8 941. 9 14489. 5 
15032. 5 944.4 15300 . 2 944 . 1 15460.8 
15958.7 943.4 16114 943 . 3 16279 
16843.9 942.3 17008 . 1 943.8 17197.2 
17738.6 942 . 2 17904 942. 1 18074.8 

18601 942.2 18626 940.2 18638.8 
18768.9 944.3 18874.7 940.2 19043.7 
19566.9 941. 6 19720.1 935.8 19796.8 
20276 . 6 934.2 20626.2 936.3 20790.5 
21172.7 942.8 21329.4 945.1 21406.2 
21713 . 7 947 21747.4 947 21906 . 5 
22206 . 3 945.8 22451.9 946.8 22701.3 
23234 . 2 950.1 23323.5 948.7 23510.9 
23712. 7 946.9 23720.9 949.2 23769 .1 
24020.6 947.1 24029.2 945.6 24038 
24513 . 5 945.6 24672 . 5 946 . 4 24863 . 2 
25075.8 943.9 25087 . 5 947.1 25163 . 5 

25211 947.8 25384.8 952.1 25573.3 
25622.7 961.4 

Manning's n values num= 

El ev sta El ev Sta Elev 

945 . 3 14075.2 943 . 6 14247.4 943.4 
944.7 14707.6 944 . 7 14871.6 945 
944.8 15628 944.3 15784.9 944.2 
942.4 164 52 942.3 16652.4 942.7 
943.5 17388.9 942.5 17552.5 941.8 
942.9 18250.5 943.4 18433.6 942.2 

934 18658.5 933.4 18693.5 940.2 
940.6 19233.3 941.2 19416.4 942.6 
938 . 8 19975 934 . 4 20272 . 3 934.1 
935.3 20829 944.5 21085 . 6 944 
952.7 21433.8 946.6 21513.2 947.1 
946. 8 21920. 3 946.8 22 147.8 946 
947.9 22901. 9 948.3 23151. 7 949.3 
949.9 23672.1 949.6 23707. 3 949.9 
950.4 23820.8 947.8 23989.1 947.8 
947.6 24198.6 947 24361 947.2 
946.6 25018 . 9 946.3 25064.3 946 
947.5 25181.3 953.2 25200.7 953.7 

956 25602.8 956.1 25616.3 960 . 7 

s t a n val sta n val Sta n val sta n val sta n val 
******************************************************************************** 
13751.9 .15 15628 . 043 17008 .1 . 15 18601 . 15 19566.9 .032 

20829 .032 21329.4 .043 21713.7 .025 23769.1 . 053 

Bank Sta : Left Right Lengths: Left c hannel Ri ght Coeff Contr . Expan . 
17008.1 20829 520 521.67 525 . 1 . 3 

Ineffective Flow num= 
Sta L Sta R El ev Permanent 
13751 16950 960 F 
21350 23200 960 F 

25200.7 25625 960 F 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************** *********** 

E.G. Elev (ft) 950 . 01 Element Left OB Cha nnel Right OB * 
vel Head ( ft) 0 . 27 Wt. n-val. 0.043 0.049 0.039 
w.s . Elev (ft) 949.74 *Reach Len. (ft) 520.00 521.67 525.00 
crit w.s. (ft) 944 . 16 * Flow Area (sq ft) 360.81 *37062.06 7114 . 48 
E.G. s lope (ft/ft) *0 . 000864 *Area (sq ft) *18898 . 55 *37062.06 11612.06 
Q Total (cfs) *179750 . 00 * Fl ow (cfs) * 1238 . 45 *158884.00 *19627.52 
Top width (ft) *11193 . 60 * Top width (ft) • 3217.23 • 3820.90 4155 . 47 
ve l Total (ft/s) 4.04 • Avg. vel. (ft/s) 3.43 4 . 29 2.76 

• Max ch l Dpth (ft) 16.34 • Hyd r. Depth (ft) 6.21 9 . 70 3.14 
Conv. Total (cfs) *6113840.0 * Conv . (cfs) 42123 . 5 *5404126 . 0 *667591.3 
Length Wtd . (ft) 521.96 Wetted Per. (ft ) 58.10 3824.60 2271.73 
Min ch El (ft) 933.40 s hea r (lb/sq ft ) 0.34 0.52 0.17 
Alpha 1.05 Stream Power ( lb/ ft s) 1.15 2.24 0.47 
Frctn Loss (ft) 0.40 Cum vo lume (acre-ft) 376.42 934.82 274.21 
c & E Loss (ft) 0.02 cum SA (acres) 58.95 97.67 90.99 

*********************************************************************************************** 

wa rning: Divided flow compuLed for this cross-section. 
Note : Mul t ipl e critical depth s were found at thi s location. The critical depth with the l owest, valid, 

water s urface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 

E.G. Elev (ft) 950.98 Element Left OB Channel 
ve l Head (ft) 0 . 28 Wt. n-val. 0.043 0.050 
w. s . El ev (ft) 950 . 70 Reach Len. ( ft) 520.00 521.67 
Crit w.s. (ft) 944.16 Flow Area (sq ft ) 416 . 36 *40715 . 75 
E.G. Slope (ft/ft) *0.000792 
Q Total (cfs) *179750.00 

Area (sq ft) 416 . 36 *40715 . 75 
* FlOW (cfs) 1388 . 62 *172089. 50 

* Top width (ft ) • 4100.00 
ve l Total (ft/s) 4.22 
Max Ch 1 Dpth ( ft) 17 . 30 
Conv . Total (cfs) *6388853 . 0 

* Top wid th (ft) 58 . 10 * 3820 . 90 
* Avg. ve l . (ft/s) 3 . 34 4 . 23 
* Hydr. Depth ( ft) 7 . 17 10.66 

• conv. (cfs) 49355.8 *6116576 . 0 
Length Wtd. (ft) 521. 71 
MinCh El (ft) 933 . 40 

wetted Per . (ft) 65 . 53 3824.60 
shear ( l b/sq ft) 0 . 31 0 . 53 

Alpha 1 . 00 
Frctn LOSS (ft) 0 . 35 

St ream Power (lb/ft s) 1.05 2 . 22 
cum volume (acre-ft) 8 . 60 1031.90 

C & E LOSS (ft) 0 . 02 
************************************ *~~~*;~*s~;~;;l**************;*2~******;~*~r** 
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Right OB 
0.032 

525.00 
1418 . 00 
1418 . 00 
* 6271.86 

221.00 
4 . 42 
6. 42 

*222920. 
227 . 63 

0. 31 
1. 36 

15. 22 
2.80 



• 

• 

• 

Note: Multiple critical depths we re found a t this l ocation . 
water surface was used. 

Pre - Project 
The criti cal depth with the lowest, valid, 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
oescri pti on : 199.91 

RS: 199.91 

Stati on Elevation Data num= 96 
Sta El ev sta Elev Sta El ev Sta Elev Sta Elev 

******************************* ************************************* -:: ***** ****** 
14357 952 14390.5 944.3 14519.8 944. 3 14639.2 944 14799.9 943.3 
14919 943.3 15064.9 943.3 15201.6 943. 3 15338 . 6 943.4 15454.7 943.3 

15584 . 5 943. 3 15701. 7 943.3 15826. 7 94 3 15946 . 8 942.7 16066.9 942.8 
16186 942.4 16318 . 5 941. 2 16444. 9 941. 2 16595 941.2 16734 . 2 941.2 

16862.4 941.9 16985.5 941.6 17123.4 941. 2 17256 . 1 940.2 17418 . 5 940.8 
17583 . 3 941.1 17747 . 3 940.1 17924 . 2 940. 7 18048 . 2 942.2 18185 942.2 
18189.1 942.2 18396.1 942.1 18544.2 943.4 18752.1 941 18756 . 5 940.1 
18757 . 1 941.1 18776.4 938.5 18875.1 932.1 19009 . 5 940.1 19154.1 941.2 
19274.4 940. 6 19412. 9 940.1 19433.2 938. 2 19665 944 .1 19683.4 944.3 

20122 935.3 20357 935.3 20396. 2 935. 2 20513.6 938.9 20603.3 938.2 
20817.6 934.9 20841.2 934.9 21013 935.1 21078.3 935.1 21141.2 941.5 
21181.1 941. 5 21315. 9 945 21377.5 952. 3 21405.6 945.7 21555 . 3 946.7 
21673 . 9 946.5 21886 . 3 946.2 22065 . 2 946. 2 22189 . 8 945.7 22354.3 945 . 2 

22462 946.4 22675.7 948.1 22731 948. 3 22992.2 947.3 23079 . 5 947.2 
23195 . 8 947.1 23 332 .1 947 . 2 23499 947 . 4 23628 . 6 947.3 23678.5 948.1 
23685.3 950 . 9 23692.1 948. 2 2 3 702 . 9 950.2 23747.7 949.7 23766 . 7 947.4 
23890.2 946.9 24000 946.9 24127.8 946.1 24323.2 945.3 24446 . 3 945.3 
24602. 1 944.4 24749 . 8 944. 2 24887.7 943 . 5 25018 . 7 945.8 25033.6 942.4 
25046 . 9 947.2 25137 . 9 947.1 25214 . 4 951.6 25285 . 5 947.1 25444.7 950 . 8 
25559.1 95.3. 2 

Manning's n values num= 10 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

*************************************************** ** **** ********** ****** ******* 
14 357 .15 16318.5 .043 17747.3 . 15 18544 . 2 .15 19433 . 2 .032 
21013 . 043 21315.9 . 043 21377. 5 .02 5 23702.9 .053 25018 . 7 .025 

sank Sta : Left Right Lengths: Left Chann e l Right coeff cont. r . Expan. 
16862.4 21315. 9 465 466.41 465 .1 . 3 

Ineffective Flow num= 
sta L St:a R Elev Permanent 
14357 16800 960 F 
21330 23050 960 F 
25200 25559. 1 960 F 

CROSS SECTION OUTPUT Profile #PF#1 
************************* ***************** *** ********* ***************************** ********* ** 

E.G. Elev (ft:) 949.60 Element: Left OB Channel Right: OB * 
vel Head (ft:) 0.21 wt:. n-val . 0.043 0.046 0.044 
w.s. Elev (f1:) 949.39 * Reach Len . (ft:) 465.00 466.41 465.00 
Crit: w.s. (ft:) 943.36 * Flow Area (sq f1:) 477.76 *43007.52 6769.67 

• E.G. slope (f1:/f1:) *0.000668 * Area (sq f1:) *16319.12 *43007.52 11526.39 
• Q Tot:al (cfs) *179750.00 * Flow (cfs) * 1657.71 *164523 . 10 *13569.20 

Top widt:h (f1:) *10846.61 • Top widt:h (f1:) * 2494.03 * 4453.50 3899.08 
ve l Tot:al (f1:/s) 3 . 58 * Avg. ve l. (f1:/s) 3.47 3.83 2.00 
Max Chl Dpt:h (f1:) 17 . 29 * Hydr. Dept:h (f1:) 7.66 9.66 3.25 
Conv . Tot:al (cfs) *6954198 . 0 * Conv . (cfs) 64133.8 *6365097.0 *524967 . 6 

• Lengt:h wt:d. (ft:) 466.19 * Wetted Per. (ft) 62.40 4455.54 • 2083.72 
* Minch El (ft:) 932.10 Shear (lb/ sq f1:) 0.32 0.40 0.14 

Alpha 1.08 St:ream Power (lb/ft: s) 1.11 1.54 0 . 27 
Frctn Loss (f1:) 0.50 Cum volume (acre-h) 166.22 455.37 134.77 

* C & E LOSS (f1:) 0.01 * Cum SA (acres) 24.86 48.12 42.45 
**** **************************** ************ ************************************************** * 

warning: oi vi ded flow computed for t:hi s c ross-sect:i on . 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less · than 

0.7 or great:er t:han 1.4. This may indicat:e t:he need for addit:ional cross sect:i ons. 
Note: Mult:ipl e c rit:i cal dept:hs were f ound at: t:his l ocat:ion. The crit:ical dept:h with t:he lowest, valid, 

wate r surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********** *********** ****** ********************* ******* **** ** ******************** ************* 

E.G. Elev (ft:) 950.61 * Element Left: OB * Cha nne l Right: DB 
ve l Head (f1:) 0.22 • Wt: . n-val . 0 . 043 0.046 0.043 
w.s. Elev (ft:) 950.39 * Reach Len . (ft:) 465 . 00 466.41 465 . 00 
Crit: w.s. (ft:) 943.36 * Flow Area (sq ft:) 540.67 *47497.17 64 . 28 
E.G. slope (ft/ ft:) *0.000573 * Area (sq ft:) 540 . 67 *47497.17 64 . 28 
Q Total (cfs) *179750.00 * Flow (cfs ) 1727.02 *177898.40 124 . 56 
Top width (ft) • 4530.00 * Top wid t:h (ft) 62.40 • 4453.50 14 . 10 
ve l Tot:al (ft: / s) 3 . 74 • Avg. ve l . (ft: / s) 3 . 19 3.75 1.94 
Max chl opth ( ft:) 18 . 29 * Hydr. oept:h (ft) 8.66 10 . 67 4.56 
Conv. Tot:al (cfs) *7510252.0 • Conv . (cfs) 72157.5 *7432890.0 5204.4 
Length Wt:d. (ft:) 466 . 37 * Wet:ted Per. (ft:) 71.24 4455 . 54 17.92 
MinCh El (ft) 932.10 Shear (lb/ sq ft:) 0.27 0 . 38 0.13 
Alpha 1.00 St:ream Power (lb/ft: s) 0.87 1.43 0.25 
Frct:n Loss (ft:) 0. 47 * cum volume (ac re-ft:) 2. 89 503. 68 6. 28 

* C & E LOS S (f1:) 0 . 00 * Cum SA (acres) 0.33 48 . 12 1.38 
**** ***** ***************************************************************** *********** ********** 

warning: 

Note: 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0 . 7 or great:er t:han 1.4. This may indicat:e the need for addit:ional cross sect:ions. 
Mult:iple crit:ical depths were found at: t:his locat:ion. The crit:ical dept:h with t:he lowest: , 
water surface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
oescript:ion: 199.82 

RS: 199.82 
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Pre - Proj ect 

Left channel Bank Station Interpolated 
Station El evation Data num= 97 

Sta Elev Sta El e v Sta Elev Sta Elev St a El e v 

14626 . 5 957 . 7 14665 955.3 14714.8 947.7 14731. 9 943.6 14878. 2 942 . 2 
15038.4 942.1 15177.1 942.1 15312 942. 9 15442. 8 943 . 5 15572.5 94 2 .6 
15710.4 942.115843 . 3 942. 2 15981.6 942 16111.7 941.9 16269.4 941. 3 
16337. 7 941.1 16490 941. 8 16647.8 941. 2 16807.1 940 . 1 16870 940 . 1 
16937.5 940.1 17070.8 940 . 1 17202 .5 940.1 17339.2 940.1 17503 . 8 940.1 
17635. 5 940.1 17774.7 939.1 17955 . 5 939.8 18107 939 . 8 18236 . 3 940.2 
18376.6 941.1 18554 . 9 941. 8 18684. 9 940.6 18768 . 3 940 18787.7 931.4 
18818.1 931.2 18845 . 4 938.1 18894.5 940 19032.4 940.6 19165.1 939 . 3 
19236.6 938.1 19354 . 5 941. 6 19458. 6 938.6 20124.2 939 . 3 203 22 .3 939 . 2 
20 533.6 938.6 20766.2 939.3 20910.7 936.7 20926 937.9 21009.9 936.6 
21146.9 939 . 7 21241.8 942 .2 21405.4 944.5 21551.8 945.7 21756.1 945 .8 
21937.2 945 . 7 22121.7 945.7 22347.1 945.6 22491.6 945 . 9 2265 7 .2 946.2 
22790.5 945 . 6 22925.1 946.5 2 3055 . 8 946.4 23218.3 946.1 23364 . 5 946.1 
23514.8 945 . 8 23642 948 . 2 23655.7 947. 2 2 3663. 6 949.2 23669 . 7 947 
23724.8 949.5 23780.9 946.5 23947 945 24077 . 1 944 . 4 24199. 5 945 .5 
24210.3 943.6 24214. 2 944 . 9 24354.9 943.6 24545 . 8 943 24742.9 943.3 
24928. 6 944 25002. 7 943 . 7 25010.2 942 . 2 25023 . 6 945.4 25153 . 6 945.8 
25304.8 946.9 25434.7 948 . 1 25588.5 950.5 25663 . 5 951.7 25798. 3 956.3 
25810.1 957.9 258 34 . 3 954.9 25859 . 3 957 . 7 25991.9 960.7 26149 . 5 962 .1 
26241.6 962.1 26277 964.4 

Manning' s n values num= 6 
Sta n val Sta n va l Sta n val Sta n va l Sta n val 

******************************* ** *********************************************** 
14626 . 5 
25002 . 7 

. 15 18554 . 9 
. 025 

Bank Sta : Le ft Right 
16870 21405. 4 

rneffecti ve Flow num= 
Sta L Sta R Elev 

14626 . 5 16870 960 
21650 22900 960 
25350 26127 960 

.15 19165.1 . 065 21405.4 

Lengths: Left Channel 

Permanent 
F 
F 
F 

0 0 
Right 

0 

CROSS SECTION OUTPUT Profile #PF#1 

.025 23724.8 

coe ff contr. 
. 1 

.053 

Expan. 
. 3 

***** * *** * * * * * * ** ** ** *** * * * * * * * ** * **** ******* ** ** **** * *** *** * **** * ** *** * ** ** ** *** * * ****** * *** 
E.G. Elev ( ft ) 949.09 Element Le ft DB 
vel Head (ft) 0.19 Wt. n- val. 
w. s . Elev (ft) 948.90 * Reach Len . (ft ) 
Crit w.s . (ft) 943.28 * Flow Area (sq ft) 
E.G . Slope (ft/ ft) *0. 002007 * Area (sq ft ) 
Q Total (cfs) *179750.00 * Flow (cfs ) 

*14822.50 

Top width (ft) *10752 . 57 * Top width (ft) 
vel Total (ft:/s ) 3.47 * AVg . vel. (ft:/ s) 

* 2163.06 

* Max chl Dpth (ft) 17 . 70 * Hydr . De pth (ft) 
conv. Total (cfs ) *4012368.0 * Conv. (cfs) 
Length Wtd. ( ft: ) Wetted Per. ( ft) 
Minch El (ft) 931.20 Shear (lb/ sq ft) 

* Alpha 1.03 Stream Power (lb/ f t s) 
* Frctn Loss ( ft) Cum Volume (acre - ft:) 

C & E LOSS ( ft ) Cum SA (acres ) 

c hannel 
0.089 

Right DB 
0.039 

*42049.83 9729.14 
*42049. 83 13723.95 

*138919.60 *40830.43 
* 4 53 5 .40 * 4054.11 

3 .30 4 .20 
9 .2 7 3 . 65 

*3100954.0 *911414.0 
45 38.42 2669. 79 

1.16 0.46 
3. 84 1.92 

******************************* ************************************************* *************** 

warning: oi vi ded flow comput:ed for t:hi s c ross - sect:i on . 
Note: Multiple critical depths we re found at thi s l oca tion. The critica l depth with the lowest , valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF# 2 
****** ***************************************************************************************** 

E.G. Elev (ft) 950 . 14 Element 
vel Head (ft) 0 .24 Wt. n-val. 
w.s . Elev (ft) 949.90 * Reach Len. (ft) 
Crit w.s. (ft) 943. 25 * Flow Area (sq ft:) 

* E.G. Slope (ft/ ft) *0 . 002185 * Area (sq ft) 
Q Total (cfs) *179750.00 * Flow (cfs ) 

* Top width (ft) * 4780.00 * Top width (ft) 
vel Total (ft/ s) 3 . 77 * Avg . vel. (ft/s ) 
Max Chl Dpth (ft) 18.70 * Hydr . Depth (ft) 
conv. Total (cfs) *38458 33.0 * Conv. (cfs ) 
Length Wtd. (ft) * Wetted Per. (ft) 
Min ch El (ft:) 931 . 20 Shear (lb/ sq ft) 
Alpha 1.10 Stream Power (lb/ ft: s ) 

* Frctn Loss (ft) Cum volume (acre-ft:) 
c & E Loss ( ft: ) cum SA (acres) 

Left: DB Channel 
0.089 

*465 85. 23 
*46585.2 3 

*171357 .00 
* 4535.40 

3 . 68 
10. 27 

*3666262 . 0 
4548 . 22 

1.40 
5.14 

Right OB 
0.025 

1112.80 
1112.80 
* 8392.96 

244.60 
7 . 54 
4 . 55 

*179571. 2 
248 . 76 

0 . 61 
4.60 

************************************************ *********************************************** 

Note: Multiple critical depths we re found at thi s location. The critical depth with the lowe s t , valid , 
water surface was used. 

******************************************* ************** *********************** 

SUMMARY OF MANNING ' S N VALUES 

River: 1 
************************************************************* ************* ********* 

Reach River Sta. n1 n2 n3 n4 nS n6 n7 
******************************************** ********************* ********* ********* 
*1 214. 14 .04* . 035* .04* 
*1 214. 04 .04* .035* .04* 
*1 213. 95 .04* .035* .04* 
*1 213 .85 .04* .035* .04* 
*1 213. 75 . 037* .032* . 037* 
*1 213. 745 Bridge 
*1 213. 74 .037* .032* .037 
*1 213. 66 .037* .032 . 037 
*1 213. 57 .037* . 032 . 037 
*1 213. 47 .037* . 032 . 037 
*1 213. 38 .037* . 032 . 037 
*1 213. 33 .037* .032 . 037 
*1 213. 26 . 037* . 03 2 . 037 
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n8 n9 n10 
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• 

• 

~1 

*1 
*1 
*1 
" 1 
~ 1 

*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
·~ 
*1 
*1 
·~ 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
"1 
*1 
*1 

213 . 255 
213.25 
213.21 
213.11 
213.03 
212.93 
212.84 
212.74 
212.68 
212.675 
212 .67 
212 . 56 
212 . 46 
212. 37 
212.27 
212.18 
212.08 
211.99 
211.89 
211.79 
211.71 
211.64 
211. 54 
211. 525 
211. 51 
211.41 
211.31 
211.21 
211.12 
211.02 
210.93 
2~0. 83 
210.74 
210.64 
210.55 
210.46 
210.36 
210.26 
210.17 
210.07 
209 . 98 
209 . 88 
209 . 79 
209 . 69 
209.60 
209 . 54 
209 . 535 
209. 53 
209 . 42 
209. 33 
209.24 
209 . 14 
209 . 04 
208 . 95 
208.85 
208. 75 
208 . 67 
208. 57 
208.48 
208. 39 
208 . 29 
208.19 
208 . 10 
207 . 99 
207 . 90 
207 . 80 
207 . 71 
207 . 62 
207 . 49 
207 . 485 
207.48 
207.43 
207. 34 
207.27 
207 . 16 
207.07 
206 . 97 
206.88 
206.79 
206.7 
206.6 
206.51 
206.41 
206. 32 
206.22 
206.13 
206.03 
205.94 
205.84 
205.75 
205.62 
205. 52 
205.43 
205.4 
205. 34 
205.25 
205.15 
205.06 
204.97 
204.87 
204. 78 
204.68 
204.61 
204. 53 
204.42 
204.34 

*Bridge 
* .037* 

.037* 

.037* 

.037* 

.037* 

. 037* 

.037* 

. 037* 
*Bridge 
* . 037* 

. 037* 

. 037* 

.037* 

. 045 * 

.045* 

.045* 

.045* 

. 045* 

.045* 

.045* 

.045* 

.037* 
*Bridge 
* . 037* 

.037* 

.037* 

.037* 

.037* 

.037* 

.037* 

.037* 

.037* 

.037* 

.037* 

.037* 

.032* 

.037* 

.037* 

.032* 

.037* 

.037* 

.037* 

.037* 

.037* 

. 025* 
*Bridge 
* .025* 

.037* 

. 037* 

.037* 

. 037* 

. 037* 

. 037* 

. 037* 

. 037* 

. 037* 

. 037* 

.043* 

.043* 

. 025* 

. 025* 

. 025 * 

. 043* 

.043* 

. 043* 

.025* 

. 025* 

.032* 
*Bridge 
* . 032* 

. 025* 

. 025* 

.025 * 

. 025* 

.043* 

. 025* 

. 025* 

.025* 

. 025* 

.025* 

. 025* 

. 025* 

.043* 

. 043* 

.043* 

.043* 

.043* 

.043* 

.043* 

.025* 

.043* 

.043* 

.043* 

.043* 

. 025* 

.025* 

.037* 

.025* 

.025* 

.025* 

. 025* 

.025* 

. 025* 

.025* 

.025* 

.032* 

.032 * 

.032* 

.032* 

. 032* 

. 032* 

. 032* 

.032* 

. 032* 

. 032* 

. 032* 

.032* 

.033* 

.033* 

. 033* 

.033* 

.033* 

.033* 

.033* 

.033* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032 * 

.032* 

.032 * 

.032* 

.032* 

. 032* 

. 032* 

. 037* 

. 032* 

. 032* 

. 037* 

. 032* 

. 032* 

. 032* 

. 032* 

.032* 

. 032* 

. 032* 

.032* 

.032* 

.032* 

. 032* 

. 032* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

. 043* 

.043* 

.043* 

.032* 

.032* 

.032* 

.032* 

.043* 

.037* 

.037* 

.043* 

.043* 

.043* 

.043* 

.032* 

.043* 

.043* 

.043* 

.043* 

.043* 

.043* 

.043* 

.032 * 

.043* 

.033* 

.033* 

.033* 

.043* 

.043* 

.043 * 

.043 * 

.043 * 

.043* 

.043 * 

.037* 

.037* 

.037* 

.037* 

.037* 

.037* 

.037* 

.037* 

.037* 

. 037* 

. 037* 

Pre-ProJect 

.037* 

.037* 

. 037* 

. 037* 

. 037* 

. 037* 

.037* 

. 037* 

. 037* 

.037* 

.037* 

.037* 
.04* 
.04* 
.04* 
.04* 
.04* 
.04* 
.04* 
.04* 

. 037* 

.037* 

.037* 

. 037* 

. 037* 

. 037* 

. 037* 

. 037* 

. 037* 

. 037* 

. 037* 

. 037* 

. 037* 

.025* 

.037* 

.037* 

.025* 

.035* 

.035* 

. 035* 

.035* 

. 032* 

.037* 

. 037* 

. 032* 

. 037* 

.037* 

. 037* 

. 037* 

. 032* 

.032* 

.032* 

.032* 

. 032* 

. 032* 

. 032 * 

.032 * 

. 043* 

.032* 

.032* 

. 032* 

.032* 

. 032* 

. 032 * 

.032* 

. 032* 

. 032* 

. 032* 

. 032 * 

. 032 * 

. 032* 

. 032 * 

. 032 * 

. 032 * 

. 032 * 

.032* 

. 032 * 

. 032* 

. 032 * 

. 032* 

. 032 * 

. 032 * 

.043* 

.043* 

. 032* 

. 032 * 

.032* 

.025* 

. 037* 

.037* 

. 037* 

. 037* 

. 037* 

.037* 

.037* 

. 037* 

. 037* 

. 037* 

.037* 

. 037* 

.025* 

.037* 

.025* 

.037* 

.025* 

.025* 

.025* 

.035* 

.025* 

.032* 

.032* 

.032* 

.037* 

.037* 

.037* 

.037* 

.037* 

.037* 

.037* 

. 032* 

.032* 

. 032* 

. 032* 

.032* 

.037* 

. 037* 

.032* 

.037* 

. 032* 

.032* 

.032* 

.032* 

. 032* 

. 032 * 

. 032* 

.032 * 

.032* 

.025* 

.037* 

.032* 

.025* 

.032* 

.032 * 

.032* 

.032* 

.025* 

. 025* 

.025* 

.025* 

.025* 

.025* 

.037* 

.025* 

.037* 

.037* 

.025 * 
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. 025* 

.025* 

. 025* 

. 025* 

.025* 

.025* 

. 025* 

. 025* 

. 032* 

. 032* 

. 032* 

.032* 

.032 * 

.032* 

.032* 

.032* 

.032* 

.032* 

.025* 

.037* 

.032* 

.025 * 

.025* 

.025* 

.025* 

.025* 

. 037* 

. 025* 

.025* 



Pre - Project 
*1 204. 2S . 03S * .032* . 02S* * 
*1 204 .1S . 03S * .032 * . 02S* .02S* 
*1 204. OS . 05 * .03S* .032 * .02S * 
*1 203.96 .02S * .043* . 043* .032 * . 037* 
*1 203 . 86 . 043* .043* .032* .037* 
*1 203.77 .02S * .043* . 043* .032 * .025 * 
*1 203.67 . 02S* . 037* . 037* .032 * . 032* .025 * 
*1 203. 58 . 025* .037* .037* .032 * . 025* 
*1 203.48 . 025* . 037* .037* .032 * .025 * 
*1 203. 39 . 025* .037* . 037* . 032* . 02 5* 
*1 203.29 . 025* .037* . 037* . 032 * .025 * 
*1 203.19 . 025* .043* .043* .037* . 025 * . 025 * 
*1 203 . 09 .025* .043* . 043* .037* . 025 * 
*1 202.99 .025* .043* . 043* . 037* . 043 * 
*1 202.9 .025* .043* . 043* . 037* .043 * 
*1 202.8 .025* .043* .043* . 037* . 043* 
*1 202.69 .025* .043* . 043 * . 037* .043* 
*1 202.59 .025* .043* .043* . 037* .043* 
*1 202.48 .043* .043* .037* .043* 
*1 202.37 .025 * . 043* . 043* .037* .043* 
*1 202.29 .025* .043* .043* .037* .043* .043 * 
*1 202.18 .025* .043* .043 * .037* .043* 
*1 202 . 09 . 025* .043* . 043* .037* . 043* 
*1 201.99 .025* .043* .043* .032* . 037* .037* .025* 
*1 201.9 .025* .043* .043* .032* . 037* .037* .025 * 
*1 201.81 .025* .065 * .065* .032* . 037* .025* .025 * 
*1 201.71 .025 * . 065 * .065* .032* . 037* .025* .025* 
"1 201. 62 .025 * .15 * . 025* .065 * . 065* .032* .037* . 02 5* . 025 * 
*1 201.52 .025 * .15 * . 025* .15 * .032* .037 * .025* 
*1 201. 43 .043* .065 * . 025* .15 * .032* . 037* .025 * 
*1 201. 33 .043* . 065 * . 025* .15 * .032* .037* . 025 * 
*1 201. 24 .043* . 065 * . 025* .15* . 15* .037* .032 * . 037* .025 * 
*1 201.14 .043* .065 * . 025* .15* . 037* . 032* . 037 . 025* 
*1 201. OS .043* .15* . 025* .15 * . 037* . 032* .037 . 025* 
*1 200.9S .043* .15* . 037* .032 * . 037* . 035* 
*1 200 . 86 .043* .15* . 032* .037* . 035* . 035* 
*1 200.77 .043* . 15* . 03 2* .037* .025* . 035* 
*1 200.67 .043* .15 * .032" .15 * .032* .043* . 025 .025* 
*1 200 . 58 .15 * .043 * .15 * .032 * .043* .025* . 025 
*1 200.49 .15 * . 043* . 043* .15 * .032* . 043* . 025 
*1 200 . 39 .15 * .043 * . 043* .15 * . 032* . 043* . 025 
*1 200.3 .15 * .15* . 065 * .032 * .043* . 043* . 053 
*1 200 . 2 .15 * . 15* . 065 * .032 * . 043* . 043* .025 .OS3* 
*1 200 .1 .15 * .043* .15 * .15 * .032* . 043* .025 .OS3* 
*1 200 .15 * .043* . 15* .15 * .032 * . 032 * .043 . 025* .053* 
*1 199 . 91 .15 * .043* .15* .15 * .032 * .043* . 043 . 025* .053* .02S* 
*1 199.82 .15 * .15* . 065 * . 025 * . 053* . 025 * 
** ****************************************** ********* *************************************************** ** ************ ********of:*** **** 

*** ************************* **** *** **** *******1:-**** 1:-1:-* ********* *1:-1:-**** 1:- ********* 

SUMMARY OF REACH LENGTHS 

River: 1 
*** *1:-1:-***1:-*********** ************ **'*'**'**1:-******'****** **1:********* .• Reach River Sta . Left . channel * Right 
**********1:********** ** **1:- 1:- 1:*****1:-1:-1:- 1:- *********1:-**1:-*1:-* ************ 
*1 214.14 475 * S10 . 51* 570* 
*1 214 .04 49 5* 493 .12* 480* 
*1 213.9S 500* S04. 2S* 5oo• 
*1 213.85 521 * S20 . 04* 541* 
*1 213. 7S 125 * 116 . 36* 120* 
*1 213.745 : s r i dge 
*1 213.74 391* 373. 47* 361* 
*1 213.66 490* 491. 08* 495* 
*1 213.5 7 650* 500.37* 390* 
*1 213.47 500* 493. 66* 485* 
*1 213. 38 210* 290.06* 395* 
*1 213 . 33 266* 316.41* 426* 
*1 213.26 155* 152.22* 155* 
*1 213.255 : a ridge 
*1 213 . 25 121* 123.36* 121* 
*1 213.21 4SO* 531.57* 745* 
*1 213 .11 42S* 459.38* 56S* 
*1 213.03 47S* 495* 525* 
*1 212 . 93 495* 501. 9* S3S * 
*1 212 . 84 565* 538.19* 480* 
*1 212 . 74 296* 242 .17* 66* 
*1 212 . 68 15S* 154.01 * 1SS * 
*1 212 . 675 *Bridge 
*1 212 . 67 * 481* 557.08* 901* 
*1 212 . 56 49S * 502.71* S2S* 
*1 212 . 46 495* 497.81* S10* 
*1 212 . 37 SOO* 495.84 * 485 * 
*1 212.27 510* 495* 475 * 
*1 212 .18 500* 502 . S3 * 485 * 
*1 212.08 510* S19.8S * 475 * 
*1 211.99 740* 489.19* 710* 
*1 211 . 89 507* S27. 46* 640* 
*1 211. 79 680* 450.74* 290* 
*1 211.71 780* 392. 06* 500* 
*1 211.64 481* 521.13* 221* 
*1 211. 54 125* 125. 49* 120* 
*1 211.525 *Bri dge 
*1 211.51 * 541* 562.88* 606* 
*1 211.41 500* 501. 53* SOS * 
*1 211.31 540* 523. 28* 460* 
*1 211.21 495 * 493 .11* 475 * 
*1 211. 12 500* SOS . 73* 500* 
*1 211.02 485 * 493 .19* 495 * 
*1 210.93 505 * 50S .14* 505 * 
*1 210.83 505 * 50S. 61 * 500* 
*1 210.74 495* 503. 39* 500* 
*1 210 . 64 520* 515.29* 495* 
*1 210 . 55 475* 473.19* 495* 
*1 210 .46 520* 522. 28* 505* 
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Pre-Project 

• *1 210.36 480* 487.62* 480* 
*1 210.26 505* 512.65* 520* 
*1 210.17 505* 497. 78* 495* 
*1 210 . 07 511* 494.01* 499* 
*1 209 . 98 519* 492.54* 497* 
*1 209 . 88 504* 500.82* 498* 
*1 209.79 497* 500 . 22* 505* 
*1 209.69 540* 544.5* 549* 
*1 209.60 243* 288.7* 318* 
*1 209.54 114* 116 . 26* 106* 
*1 209.535 :sri dge 
*1 209.53 615* 589 . 4* 627* 
*1 209.42 501* 486.04* 526* 
*1 209. 33 563* 490.4* 583* 
*1 209.24 514* 515.61* 523* 
*1 209.14 515* 499.52* 517* 
*1 209.04 495* 493.13* 531* 
*1 208.95 458* 514. 75 * 603* 
*1 208.85 511* 479 . 03* 45 2* 
*1 208.75 565* 559.49* 569* 
*1 208.67 456* 449 . 63* 359* 
*1 208 . 57 685* 539 . 75* 467* 
*1 208.48 521* 435 . 12 * 469* 
*1 208.39 509* 512 . 43* 494* 
*1 208 . 29 577* 525 . 37* 560* 
*1 208. 19 537* 505 .13* 617* 
*1 208.10 582* 483.64* 477* 
*1 207.99 483* 482.81 * 544* 
*1 207.90 539* 522.44* 631* 
*1 207.80 562* 495.85* 534* 
*1 207.71 493* 488.78* 530* 
*1 207.62 493* 471.11* 510* 
*1 207.49 244* 246.48* 308* 
*1 207.485 *Bridge 
*1 207.48 . 236* 236.83* 302* 
*1 207.43 ·* 493* 507.55* 548* 
*1 207 . 34 478* 511.15* 584* 
*1 207 . 27 413* 467.91 * 513* 
*1 207.16 586* 585.23* 607* 
*1 207.07 510* 514.11* 520* 
*1 206 . 97 480* 491. 78* 480* 
*1 206 . 88 480* 487 . 71* 505* 
*1 206.79 495* 489 . 96* 520* 
*1 206.7 500* 500 . 23* 500* 
*1 206 . 6 515* 504. 63* 520* 
*1 206 . 51 495* 496 . 45 * 500* 
*1 206.41 495* 494 . 64* 490* 
*1 206 . 32 515* 513.83* 520* 
*1 206.22 500* 502. 44* 460* 
*1 206 . 13 490* 483.44* 540* 
*1 206.03 590* 513 . 6* 510* 

• *1 205.94 505* 506 . 69* 510* 
*1 205.84 495* 496* 480* 
*1 205. 75 825* 642* 490* 
*1 205.62 560* 523* 510* 
*1 205.52 430* 470* 400* 
*1 205.43 175 * 171. 89* 12 5* 
*1 205.4 305* 315* 370* 
*1 205.34 485* 492* 450* 
*1 205. 2 5 505* 506* 485* 
*1 205 .15 495* 495.39* 495 * 
*1 205.06 505* 505* 530* 
*1 204.97 510* 503* 550* 
*1 204.87 495* 499* 505* 
*1 204.78 505* 515* 550* 
*1 204.68 325* 407* 570* 
*1 204.61 39 5* 449* 54 5* 
*1 204. 53 570* 552* 525* 
*1 204. 42 430* 453* 500* 
*1 204.34 495* 488* 480* 
*1 204.25 510* 508* 500* 
*1 204.15 510* 509* 510* 
*1 204.05 510* 505* 520* 
*1 203.96 495* 502 * 505* 
*1 203 . 86 505* 498* 480* 
*1 203. 77 490* 498* 480* 
*1 203.67 470* 490* 505* 
*1 203 . 58 560* 513* 495* 
*1 203 . 48 500* 505.82* 515* 
*1 203 . 39 500* 505* 500* 
*1 203.29 620* 535* 420* 
*1 203. 19 535* 520* 485* 
*1 203.09 520* 518* 500* 
*1 202.99 480* 456* 424* 
*1 202.9 575* 538* 460* 
*1 202.8 600* 555.5* 450* 
*1 202.69 585* 566.1* 510* 
*1 202 . 59 400* 561. 2* 640* 
*1 202.48 700* 576.2* 385* 
*1 202. 37 430* 400.7* 360* 
*1 202.29 590* 583.1* 600* 
*1 202.18 525 * 511 .84* 500* 
*1 202.09 510* 509. 32* 500* 
*1 201.99 470* 477. 46* 490* 
*1 201.9 500* 495.8* 500* 
*1 201.81 535* 511.61* 515 * 
*1 201.71 505* 489.63* 495 * 
*1 201.62 485* 486 . 48* 510* 
*1 201. 52 495* 492.06* 495* 
*1 201.43 555 * 519 .88* 505* 
*1 201. 33 515 * 514 .62* 515* 
*1 201.24 485 * 488. 56* 490* 

• *1 201.14 480* 481. 53* 485 * 
*1 201.05 520* 512 . 89* 510* 
*1 200.95 47 5* 474. 38* 480* 
*1 200.86 525* 523 .32* 525* 
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Pre-Project. 
*1 200.77 500* 49 5 . 64* 520* 
*1 200.67 500* 503 . 34* 510* 
*1 200. 58 475* 479 . 55 " 530" 
*1 200 . 49 510* 497 . 59* 510* 
*1 200.39 550* 506.5* 480* 
*1 200. 3 520* 515. 72* 560* 
*1 200.2 535* 525.73* 515* 
*1 200.1 490* 491. 65* 495 * 
*1 200 520* 521. 67* 525 * 
*1 199 . 91 465* 466.41* 465 * 
*1 199 . 82 0* 0* 0* 
**************************** **************** ********** *********** 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: 1 

************** ***************************************** 
Reach River Sta. . contr. . Ex pan. 

*************** **************************************** 
*1 214 .14 . 1* .3* 
*1 214 .04 .1* .3* 
*1 213.95 .1* .3* 
*1 213 . 85 .1* .3* 
*1 213 . 75 .1* .3* 
*1 213.745 : s ri dge 
*1 213 . 74 .1* .3* 
*1 213.66 . 1* .3* 
*1 213. 57 . 1* .3* 
*1 213. 47 . 1* .3* 
*1 213 . 38 . 1* . 3* 
*1 213.33 . 1* . 3* 
*1 213.26 .1* . 3* 
*1 213.255 : sridge 
*1 213.25 .1* . 3* 
*1 213.21 .1* . 3* 
*1 213. 11 .1* . 3* 
*1 213.03 .1* . 3* 
*1 212.93 .1* .3* 
*1 212.84 .1* . 3* 
*1 212.74 .1* .3* 
*1 212.68 .1* .3* 
*1 212.675 : sri dge 
*1 212.67 .1* . 3* 
*1 212.56 . 1* . 3* 
*1 212.46 .1* . 3* 
*1 212 . 37 . 1 * . 3* 
*1 212.27 .1 * .3* 
*1 212. 18 .1* .3* 
*1 212.08 .1* .3* 
*1 211.99 .1* .3* 
*1 211 .89 . 1* . 3* 
*1 211. 79 .1* . 3* 
*1 211 . 71 .1* . 3* 
*1 211.64 .1* . 3* 
*1 211. 54 .1* . 3* 
*1 211. 525 : sridge 
*1 211 . 51 .1* . 3* 
*1 211 . 41 .1* .3* 
*1 211 . 31 .1* . 3* 
*1 211.21 .1* . 3* 
*1 211 .12 . 1* . 3* 
*1 211.02 .1* . 3* 
*1 210 .93 .1* . 3* 
*1 210.83 .1* . 3* 
*1 210.74 .1* . 3* 
*1 210.64 .1* . 3* 
*1 210. 55 .1* . 3* 
*1 210 .46 .1* . 3* 
*1 210 .36 .1* . 3* 
*1 210.26 .1* .3* 
*1 210 .17 .1* . 3* 
*1 210.07 . 1* . 3* 
*1 209.98 .1* .3* 
*1 209.88 .1* .3* 
*1 209.79 .1* .3* 
*1 209.69 .1* .3* 
*1 209.60 .1* . 3* 
*1 209.54 . 3* .5 * 
*1 209.535 : sri dge 
*1 209.53 .3* .5 * 
*1 209 . 42 .1* .3* 
*1 209. 33 .1* . 3* 
*1 209.24 .1* .3* 
*1 209.14 .1* .3* 
*1 209.04 .1* . 3* 
*1 208 . 95 .1* .3* 
*1 208.85 .1* .3* 
*1 208 .75 .1* .3* 
*1 208.67 .1* . 3* 
*1 208.57 .1* . 3* 
*1 208 . 48 .1* .3* 
*1 208.39 . 1* . 3* 
*1 208.29 . 1* . 3* 
*1 208. 19 .1* . 3* 
*1 208.10 .1* . 3* 
*1 207 . 99 .1* . 3* 
*1 207 . 90 .1* . 3* 
*1 207 . 80 .1* . 3* 
*1 207 . 71 .1* . 3* 
*1 207.62 .1* . 3* 
*1 207 . 49 . 3* . 5 
*1 207 . 485 : sri dge 
*1 207 . 48 . 3* .5 
*1 207 . 43 . 1* . 3 
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Pre - Proj ect 

• *1 207.34 .1* .3* 
*1 207.27 .1* . 3* 
*1 207.16 .1* . 3* 
*1 207 . 07 . 1* .3* 
*1 206.97 .1* .3* 
*1 206.88 . 1* .3* 
*1 206. 79 .1 * . 3* 
*1 206.7 .1* .3* 
*1 206.6 . 1* .3* 
*1 206.51 .1* .3* 
*1 206.41 .1* .3* 
*1 206. 32 .1* . 3* 
*1 206.22 .1* .3* 
*1 206.13 .1* .3* 
*1 206.03 .1* . 3* 
*1 205.94 .1 * . 3* 
*1 205. 84 .1 * . 3* 
*1 205 . 75 .1* .3* 
*1 205.62 .1* .3* 
*1 205.52 .1* . 3* 
*1 205.43 .1* .3* 
*1 205.4 .1* .3* 
*1 205.34 .1* .3* 
*1 205.25 .1* .3* 
*1 205. 15 .1* .3* 
*1 205.06 .1* .3* 
*1 204 .97 .1* .3* 
*1 204.87 .1* .3* 
*1 204.78 .1* .3* 
*1 204 . 68 .1* .3* 
*1 204. 61 .1* . 3* 
* 1 204.53 .1* . 3* 
*1 204 . 42 .1* . 3* 
*1 204. 34 .1* . 3* 
*1 204 .25 . 1* .3* 
*1 204.15 . 1* . 3* 
*1 204 . 05 .1 * . 3* 
*1 203 . 96 .1* . 3* 
*1 203.86 .1* . 3* 
*1 203.77 .1* .3* 
*1 203 . 67 .1 * . 3* 
*1 203. 58 .1* . 3* 
*1 203.48 .1* . 3* 
*1 203.39 .1* .3* 
*1 203.29 .1* . 3* 
*1 203 .19 .1 * . 3* 
*1 203.09 . 1* . 3* 
*1 202 .99 .1* .3* 
*1 202.9 .1* . 3* 
*1 202.8 . 1* .3* 
*1 202 . 69 .1* .3* 

• *1 202 . 59 .1* . 3* 
*1 202 .48 .1* .3* 
*1 202 . 37 .1* . 3* 
*1 202.29 .1* . 3* 
*1 202 .18 .1* .3* 
*1 202 .09 .1* .3* 
*1 201.99 .1* . 3* 
*1 201.9 .1* . 3* 
*1 201. 81 .1* . 3* 
*1 201.71 .1* . 3* 
*1 201. 62 .1* . 3* 
*1 201. 52 . 1* . 3* 
*1 201.43 .1* . 3* 
*1 201.33 .1* . 3* 
*1 201. 24 .1* . 3* 
*1 201. 14 . 1* . 3* 
*1 201.05 .1* . 3* 
*1 200 .95 .1* .3* 
*1 200 . 86 .1* .3* 
*1 200 . 77 .1* .3* 
*1 200.67 .1* . 3* 
*1 200 . 58 .1 * . 3* 
*1 200 . 49 .1* . 3* 
*1 200. 39 .1* . 3* 
*1 200. 3 .1* . 3* 
*1 200. 2 .1* . 3* 
*1 200. 1 .1* . 3* 
*1 200 .1* . 3* 
*1 199.91 .1* .3* 
*1 199.82 .1 * . 3* 
******************************************************* 

Profile Output Tabl e - CHECKRAS 
******************************************************************************************************************************************** 
* Reach • River Sta * Froude # Ch l * Top wdth Act * conv. Total Prof De l ta ws • Left Sta Eff Enc Sta L * center Station Enc 
Sta R * Rght Sta Eff * Min Ch El * Left Stagn * Right Stagn * 
* • • * (ft) * ( cfs) (ft) (ft) (ft) • (ft) 
(ft) * (ft ) * (ft ) * (ft) * (ft) * 
******************=************************************"~************************************************************************************ 
************************************************************ 
* 1 * 214 . 14 0. 36 726 . 91 * 5961484.0 19654.95 . 20020. 10 

21089.67 * 1048. 70 * 
* 1 * 214 . 14 0. 36 726.86 * 5963943.0 0.01 19654.97 19654.97 20020. 10 
20381. 83 20381. 83 1048.70 

1 214.04 0. 36 . 733 . 94 * 5809707.0 19637.86 20006. 70 
20922 . 39 * 1048.80 . 1 . 214.04 0. 36 733 . 89 * 5812338.0 0.01 * 19637.88 19637.88 . 20006 . 70 

20371. 77 20371. 77 1048.80 

• 1 213 . 95 0.43 745 . 37 * 4843418.0 19586.39 19935 . 90 
20814 .54 . 1049.30 . 
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• 1 
20331.73 

• 213 . 95 
20331. 73 • . 

1 213.85 

1049 . 30 

20320. 97 • 1048.10 • 
1 213.85 

20320.92 20320.92 1048.10 

• 1 213 .75 
20297.39 * 1044.60 

1 213.75 
20297. 35 20297. 35 1044.60 

1 213.745 BR U * 
20296.71. 1044.60 * 

* 1 * 213.745 BR U * 
20297.35 20296.73 1044.60 

* 1 * 213.745 BR D * 
20296.16 • 1044.60 

1 * 213.745 BR D * 
20296.60 20296. 18 1044.60 

1 213.74 
20296.61 • 1044 .60 

1 • 213.74 
20296.60 20296.60 1044.60 

1 213.66 
20253.57. 1047.60 * 

1 • 213.66 
20253.56 * 20253.56 1047.60 

1 * 213.57 
20336.67. 1046 .70 * 

1 213.57 
20336.66 . 20336.66 1046.70 

1 213.47 
20266. 44 * 1045 .80 

1 • 213.47 
20266 . 42 202 66.42 * 1045.80 

1 213.38 
20447.88 * 1045.40 

1 • 213.38 
20447.85 20447 .85 * 1045.40 

1 * 213 .33 
20514.54 * 1045.40 * 

1 * 213. 33 
20514. 52 20514 . 52 1045.40 

* 1 213.26 
20378.41 * 1040 . 40 

* 1 • 213. 26 
20378.39 20378.39 1040.40 

1 * 213. 255 BR U 
20378.10. 1040 .40 

1 * 213. 255 BR U * 
20378.39 * 20378.14 * 1040 .40 

1 213 . 255 BR 0 
20377.60 * 1040 . 40 

1 * 213 . 255 BR 0 * 
20377.79 20377.64 1040.40 

1 * 213.25 
20377.79 * 1040.40 

* 1 • 213.25 
20377.79 . 20377.79 1040.40 

* 1 • 213. 21 
20418.50 * 1044 .90 

1 • 213.21 
20418. 50 * 20418 . 50 * 1044. 90 

1 • 213. 11 
205 44 . 67. 1047 . 60 

1 * 213. 11 
20544.67 * 20544.67 1047.60 

1 213.03 
20591.83 * 1046.70 

1 * 213. 03 
20591 .83 20591.83 1046.70 

0.43 

0 . 58 

0. 58 * 

0.41 

0.41 

0 . 44 * 

0 . 44 * 

0.44 * 

0 . 44 * 

0 . 42 * 

0.42 * 

0 . 62 * 

0.62 * 

0.55 * 

0. 55 

0. 52 * 

0 . 52 

0. 37 

0. 37 

0.33 • 

0. 33 

0. 32 

0. 32 • 

0. 34 

0. 34 * 

0 . 34 * 

0 . 34 * 

0. 33 

0.33 

0. 31 

0 . 31 • 

0 . 40 

0. 40 

0. 42 * 

0.42 * 

745 . 19 . 

702.64 * 

702. 59 * 

656. 4 5 * 

656. 35 * 

634.96 • 

63 5.01 * 

633. 79 • 

633.84 . 

654. 76 • 

654.73. 

566.02 • 

565.99 • 

852 .17 * 

852 . 16 • 

1023.14 * 

1023. 12 * 

1101.78 * 

1101.75 * 

1185.64 • 

1185.62 * 

881.25 * 

881.21 • 

860 . 74 * 

860.81 * 

859 . 92 . 

859.99 * 

880.24 * 

880.24 * 

1010 . 19 * 

928.20 * 

927.80 * 

927.79 . 

965.60 • 

919 .76 * 

Pre-Project 
4846870.0 • 

3578540.0 

3579632 0 

5575129. 0 * 

5578780.0 * 

4375788.0 

4378146.0 

4316097.0 

4318510.0 

5459470.0 

5462967 .0 

3604114. 0 

3608339.0 * 

3949740.0 

3953934 .0 

4106424.0 

4110138.0 • 

5943323.0 

5937578.0 

6865352.0 

685 4778.0 

7091406.0 

7098895.0 

5381226.0 

5386143.0 

5322311. 0 * 

5327335.0 

6986536.0 

6994050 . 0 

7351368.0 

7227547.0 

5493675 . 0 

5496745.0 • 

5167811 . 0 

5170676.0 
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0.01 

0.01 • 

0.01 

0 . 01 

0.01 * 

0 . 01 * 

0 . 01 * 

0 . 02 

0.02 

0.02 

0.01 

0 . 01 

0.01 * 

0.01 * 

0.01 

0.01 

0.01 * 

0.01 

19586.54 

19618.33 

19618.33 

19640 .95 

19641.00 

19641. 74 

19586.54 * 

19618. 33 * 

19641.00 

19641. 72 * 19641.00 * 

19642 . 37 

19642. 35 • 19641.87 • 

19641. 85 

19641. 87 

19599.41 

19687.57 

19095.13 

19484.50 

18842 . 44 * 

19641.87 

19687. 57 • 

19484 .50 

19243 . 30 19243.30 * 

19196.18 

19346.10 193 46 . 10 * 

19328.90 

19 328.90 

19497 . 16 

19497 . 18 

19497. 36 

19328 . 90 • 

19497 .18 * 

19497.33 19497 . 18 

19497.68. 

19497.65 19497. 55 

19497. 55 

19497.55 

19408 . 31 

19490. 30 

19616.88 

19497. 55 * 

19490.30 

19616.88 19616 . 88 

19602. 70 

19672 . 07 * 19672. 00 

19935.90 * 

20057.05 * 
20057. OS 

19969.30 

19969. 30 * 

19969 . 30 

19969 . 30 * 

19969. 30 * 

19969.30 

19969 .30 

19969 . 30 

19986.45 * 

19986.45 

19929 . 15 

19929 . 15 * 

19758.75 

19758.75 * 

19909.55 * 

19909 . 55 * 

19921. 90 • 

19921.90 * 

19938. OS * 

19938. OS 

19938. OS * 

19938 . OS * 

19938 . OS * 

19938 . OS 

19938. OS * 

19938.05 • 

19954.40 * 

19954 . 40 • 

20102.60 * 

20102.60 

20131.96 • 

20131. 96 • 



• 

• 

• 

• 1 • 212.93 0.48 
20754.14 • 1045.40 

• 1 • 212.93 0.48 
20489.75. 20489.75 1045.40 . 

• 1 

1 
20347.25 • . 

212.84 
20347.25. 1043.10 • 

• 212.84 
20347. 25 • 1043.10 • 

0. 58 

0. 58 * 

*1 212.74 0.51 
20367.19. 1041.60 

• 1 • 212.74 0.51 
20367.20. 20367.20 1041.60 * 

• 1 

1 
20130.10 

* 1 

1 
20130.10 . 

1 

1 
20128.84 

212.68 
20130.09 • 1036. 90 

• 212.68 
20130.10. 1036.90 

* 212.675 BR U 
20129.38 * 1036.90 

* 212 . 675 BR U * 
20129. 17 * 1036. 90 • . 

* 212.675 BR D 
20128.41. 1036.90. 

* 212.675 BR D * 
20128. 20 * 1036.90 • 

• 1 212.67 
20128.83. 1036.90 • 

• 1 • 212.67 
20128.84. 20128.84 1036 . 90 

1 212 . 56 
20452 . 05 • 1039.30 

1 • 212 . 56 
20252.14 * 20252.14. 1039.30 

1 

• 1 
20301.00 

* 1 

• 1 
20320.69 . 

* 212.46 
20301.00. 1037.20 

• 212.46 
20301.00 1037.20 

212. 37 
20319.24. 1036 . 60 

• 212.37 
20319. 2 5 1036. 60 . 

0.44 

0.44 

0.46 

0 . 47 

0.48 

0.48 

0 . 45 

0.45 

0.90 

0.89 

0. 72 

0. 72 

0. 87 

0 . 87 

1 212.27 0.89 
20325.67 • 1035.10 

1 * 212 . 27 0.89 
20330.35 20325.67 1035.10 • 

* 1 

1 
20334 . 57 • . 

1 

1 
20270.90 • . 

1 

1 
20249.64 

1 

1 
20250.74 

1 

1 
202 17.70 

1 

1 
20197.84 
* 

212 . 18 
20334. 49 • 1030. 80 

• 212.18 
20334.49 • 1030.80 

212.08 
20270.81 • 1025.90 • 

• 212.08 
20270.81 • 1025.90 . 

211 . 99 
20248.98 • 1025. 39 

• 211.99 
20249 . 00 1025.39 • 

211 . 89 
20250 . 60. 1024.19 

• 211.89 
20250.60 1024. 19 • 

211.79 
20217.53 • 1023.84 * 

• 211.79 
20217.54 1023 . 84 • 

211.71 
20197. 63 • 102 3. 19 • 

• 211.71 
20197.63 1023 . 19 • 

1 211.64 
20592.41 • 1022.58 • 

1 • 211 . 64 
20219 80 20219 . 57 • 1022. 58 

0.66 

0.66 

0.49 

0 . 49 

0 . 55 

0. 55 

0. 52 

0. 52 

0. 52 

0. 52 

0. 52 

0. 52 

0.55 

0. 55 

798.99 • 

798 . 99. 

635.75 • 

635.75 • 

676.59. 

676.59 • 

629.02 • 

629.03 • 

603.60 • 

603.16 * 

601.64 • 

601.23 • 

626. 50 • 

626. 51 • 

520.87 • 

521.09. 

557.52. 

557.66 • 

573.56 • 

573.59 • 

605.48 • 

605.47. 

627 . 49. 

627.48. 

589.61 • 

589.61 • 

549.09 • 

549.11. 

564.71 • 

564.72 • 

567 . 50 • 

567. 51 • 

569.01 • 

569.02 • 

561.64 • 

561. 65 • 

Pre-Project 
4575514.0 • 

4579008.0 • 

3778154.0 

3782263.0 

4336312.0 

4341428.0 • 

5173110.0 

5178274 . 0 • 

3867106.0 * 

3846322 . 0 * 

3774164.0 

3754689.0 

4999902.0 • 

5002046.0 

2374592 . 0 

2400862 . 0 * 

3013623.0 * 

2974820.0 

2431159 . 0 

2432618 . 0 

2294057.0 

2293842.0 

3199385.0 

3199239.0 * 

4412668.0 

4413183.0 

3888639.0 

3889154.0 * . 
4149337.0 

4149889 . 0 • 

4124639.0 

4125269 . 0 

4120833.0 

4121579 0 

3930905.0 

3931813 . 0 
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0.01 • 

0.01 • 

0 . 01 • 

0.01 

-0.09 

-0.08 

0.01 

0.11 

0.06 

0 . 01 • 

0.00 

0 . 00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

19690.76 • 

19690.76 . 19690.76. 

19711 . so 
19711 . 50 • 19711. 50 • 

19690.61 • 

19690.61. 19690.61 

19501.07 • 

19501.07 • 

19501. 78 

19502.00 

19502.77 • 

19502 . 97 

19502. 34 • 

19501.07 

19501.07 • 

19502. 33 

19502. 33 19502. 33 

19731.19 . 

19731 . 05 19731.05 

19743 . 48 • 

19743. 34 

19745.67 • 

19745.66 • 

19720 . 20 

19720 . 20 

19707.00 

19707.00 

19681.20 

19681.20 • 

18069 . 28 

19699 . 89 

19685.89 • 

19685.88 

18955.02. 

19650.03 

19628.62 

19628 . 61 

19657.93 

19657.92 

19743. 34 • 

19744.06 

19715. 25 

19706. 85 

19681.09 

19699.77 

19685 . 75 • 

19649 . 87 . 

19628.43 

19657. 70 

20090 . 25 • 

20090.25. 

20029.38 • 

20029.38 

20028.90 

20028.90 • 

19815.59 

19815. 59 • 

19815. 59 

19815.59 • 

19815. 59 • 

19815. 59 • 

19815. 59 • 

19815. 59 • 

19991.60 

19991.60 • 

20022.17 

20022.17 

20032. 38 

20032. 38 

20022.80 • 

20022.80 • 

20020.71 

20020.71 • 

19975.99 

19975.99 

19974.71 

19974.71 

19968.25 

19968.25 

19933. 79 

19933. 79 

19913.13 

19913.13 • 

19938.75 

19938 . 75 



• 1 211. 54 0.63 . 
20129.31 . 1021 .90 

1 211.54 0 .63 
20129. 64 • 20129. 31 1021. 90 * 

1 211 .525 BR U 0.72 
20127.85 * 1021.90 . 

* 1 * 211.525 BR U * 0.72 
20129.64 20127. 86 1021.90 * 

1 211 . 525 BR D * 0 . 78 * 
20135.99 * 1021. 80 

1 211 . 525 BR D * 0.78 
20137.39 • 20136 . 01 1021.80 

• 1 211.51 0 . 71 
20136.78 * 1021.80 

• 1 211. 51 0 . 71 
20137.39 • 20136.80 1021.80 

1 211.41 0.59 . 
20203.95 * 1018 . 30 

* 1 * 211 .41 0 .5 9 
20206. 06 20204. 00 1018. 30 • 

1 * 211. 31 0.73 
2035 1 .98 * 1020.80 * 

• 1 * 211 .31 0.72 
20356 . 09 20352.13 1020.80 

• 1 * 211 . 21 0 . 64 . 
20518 84 * 1021.10 

• 1 211. 21 0.63 
20521 . 25 205 18 .94 1021. 10 * 

1 211. 1 2 0.35 
20559 . 33 * 1015 . 70 

1 * 211.12 0 .3 5 
20610.00 205 59 . 41 1015 . 70 * 

1 211. 02 0 . 52 
21286 . 05 * 1019 . 40 * 

1 • 211. 02 0.52 
21150.00 21150. 00 1019 . 40 

1 210.93 0.52 * 
21576 . 00 * 1018 . 70 * 

1 * 210.93 0.52 * 
21575.00 215 75 .00 1018.70 

• 1 210. 83 0 . 56 
21718.96 * 1019 .10 

• 1 * 210 . 83 0 . 56 • 
21700.00 . 21700 . 00 1019 . 10 

• 1 • 210. 74 0 . 45 * 
21787.04 • 1018. 20 

• 1 210 . 74 0 . 45 . 
21800.00 21787.09 1018 . 20 * 

* 1 210.64 0 . 45 • 
21800 . 00 • 1017. 70 • 

• 1 • 210.64 0.45 * 
21800.00 21800 . 00 1017 . 70 * 

1 210.55 0 . 50 . 
21300.00 * 1018.00 * 

• 1 • 210 . 55 0.50 
21110. 00 * 21110.00 1018 . 00 * 

• 1 210.46 0.25 
21258.48 • 1016. 30 

* 1 * 210.46 0.25 
21284 . 00 21258. 52 1016. 30 

• 1 210.36 0.37 
21281.13 • 1017 . 40 * 

1 * 210. 36 0.37 . 
21291.16 21281.18 1017 . 40 

• 1 210. 26 0.33 * 
21316 . 69 • 1016 . 90 

1 * 210.26 0.33 
21331 . 80 21316.77 1016.90 * 

• 1 210.17 
21322.59 * 1014.70 

0.42 • 

525.33 * 

525.34 * 

493.41 * 

49 3 . 43 • 

494.83 * 

494.84 * 

Pre - Proj e*cr. 

3466509 . 0 • 

3467896 .0 

2497613 .0 

2498846.0 * 

2317641.0 • 

2319813 . 0 

520.99 * 3040814 . 0 

521.01 * 3043486 . 0 • 

565.09 • 3723457.0 

565.16 * 3726865. 0 

819.02 * 2860516.0 

819 . 22 * 2870580.0 * 

987.73 • 3242435.0 

987.91 . 3261421.0 

1059.19 • 6313674.0 . 

1059.33 * 6337007 . 0 * 

1081. 97 • 4130580 . 0 * 

945.81 * 4102233.0 * 

2037.92 * 4009489.0 * 

2037.03 * 4021802 . 0 • 

2215.18 * 3756437.0 * 

2196. 26 * 3753292 .0 * 

1394 .20 * 4705337.0 * 

1394. 33 * 4714385 . 0 

2361.82 • 

2362 04 * 

1540.89 * 

1378.23 * 

1881.48 • 

1881. 52 • 

1899 . 91 • 

1900.00 * 

1932.18 . 

1932. 30 * 

1967.99 * 

4657061.0 * 

4669916.0 

4153846.0 * 

4164224 0 * 

7866662.0 • 

7832858.0 * 

5535841.0 

5551006 . 0 

5961462.0 

5978500 . 0 * 

474 5589 . 0 
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0 . 01 

0.01 * 

0 . 01 

0.01 • 

0.01 * 

0.03 

0.05 * 

0.04 

-0.01 

0.02 * 

0.01 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

19603 . 98 • 

19603 . 97 19603 . 65 

19605.44 

19605.43 * 19603.65 

19617.96 * 

19617 . 96 * 19615 .19 

19615 . 80 • 

19615. 78 • 19615 . 19 

19638.86 * 

19638.84 • 19638.10 

19S32 . 96 

19S32 .90 19S31. 21 * 

19S31 . 12 

19S31 .02 19S28.75 

19S00. 14 

19S00.07 * 19498.47 

19489 .44 • 

19489. 46 * 19487.12 • 

19482. 32 * 

19482. 28 19479.13 

194S4. 76 • 

194S4.7S * 194S0.42 

19430. 23 • 

19430.20 19426.13 * 

19401.48 * 

19401. 32 • 19388. 60 

19333.43 * 

19333. 36 • 19322.17 

19377.00 . 

19377.00 19377.00 

19381.21 . 

19381.18 * 1937S . 17 

19 384 . 50 

19 384.46 19377 . 08 

193S4 . 60 * 

19830 . 70 

19830 . 70 

19830.70 * 

19830.70 

19876 . 38 

19876 . 38 

19876. 38 

19876. 38 * 

19922.07 

19922 . 07 • 

19943. 6S 

19943.6S * 

20025.00 * 

2002S.OO 

20035. 33 

20035.33 * 

19940.71 * 

19940.71 

19946 . 96 • 

19946 . 96 

19930.41 * 

19930. 41 * 

19929 . 91 * 

19929.91 * 

19924.60 • 

19924 . 60 

19902 . 68 • 

19902 . 68 

20330 . so • 
20330 . so * 

20333.16 * 

20333.16 * 

203S4 .4S • 

203S4. 4S 

20344.66 * 



• 

• 

• 

• 1 • 210.17 0.42 
21334.72 21322.66 1014.70 • . 
• 1 210.07 0.26. 

21286 . 36. 1009 . 00 
1 • 210.07 0.27 

21225.00 • 21225.00 1009.00 

• 1 

1 
21256.06 . 

• 209 . 98 
21329.37. 999.33 

• 209.98 
21256.06 999.33 . 

1 209.88 
21326.38 • 997.69 • 

1 • 209.88 • 
21299 .85 . 21299.85 . 997.69 

• 1 

1 
21299.89 . 

209.79 
21325 . 43 . 1002.93. 

• 209.79 
21299. 89 1002 .93 • . 

0. 21 • 

0.22 

0. 23 • 

0. 23 

0. 22 • 

0. 22 • 

• 1 209 . 69 0 .34 • 
21316.41. 1004.31 

1 • 209.69 0 . 34 
21293.09 . 21293.09 . 1004 . 31. 

1 209.60 0.49 
21064.47 • 1004 . 15 

• 1 • 209.60 0.49 
21064.47 • 21064 . 47 • 1004 . 15 

1 209. 54 
20572.14 • 1004.27 

1 209.54 
20594 .25 20572.15 1004 .27 

1 209.535 BR U 
20570.61 . 1004 .27 

1 * 209.535 BR U 0 

20594 .2 5 20570.64. 1004.27 

1 

1 
20594.25 . 
• 1 

• 1 
20594.25 • . 

1 

• 1 
20610.47 • 

1 

1 
20715.31 • 

1 

1 
20907.53 . 

1 

1 
21140.18 

1 

1 
21356.72 . 

209.535 BR D 
20569.42. 1004.27 

0 209.535 BR D 0 

20569 . 45 1004 . 27. 

209.53 
20571.21. 1004 . 27 

• 209.53 
20571. 24 1004. 27 

209 . 42 
20609.32 . 998.44 

• 209.42 
20609.34 998.44 

209.33 
20773.14. 993.71 

• 209 . 33 
20715.11 993.71 

• 209.24 
20907. 53 • 1003.00 

209.24 
20907. 53 1003.00 

209.14 
21140.18 • 1002. 87 • 

• 209.14 
21140.18 1002.87 • . 

• 209.04 
21356.72 • 1007.02 

209.04 
21356.72. 1007 . 02 

0. 38 

0. 38 

0.43 

0.43 

0.44 

0.44 

0.40 

0.40 

0.48 • 

0.48 

0. 38 

0. 38 

0.49 

0.49 

0. 52 • 

0. 52 • 

0.45 • 

0.44 

1 208.95 0.36 
20972.84. 997.33 

1 • 208.95 0.36. 
20972.83 20972.83 997.33 • 

1 

1 
21155.77 • . 

208.85 
21127 41 • 

208.85 
21127.43 

998.88. 

998.88 

0 . 47 

0. 47 • 

1968.06 • 

2076. 36 • 

2015.00 • 

1907.06 • 

1833 . 73 • 

1597.15 • 

1570.95 • 

1789.56 . 

1764.08 • 

Pr e-Project 
4763808.0 • 

6984499.0 

6849836.0 

10403710.0 

10183330 . 0 • 

9887774.0 • 

9847829.0 • 

10178590 . 0 

10130470 . 0 • 

1430.95 • 6177526.0 • 

1407. 56 • 6161978 . 0 • 

1587.43 • 4324798 . 0 • 

1582 . 46 . 4309231.0 

1096.35. 

1096. 36 • 

1014.66 • 

1014.69 • 

1013.38 • 

1013.42 • 

1095.30 • 

1095.33 • 

1258.67. 

1258.70 • 

1631. so • 
1587.64 • 

1877.17. 

1837.88 • 

2057.90 • 

2015.26 • 

2255. 52 • 

2229.47 • 

1809 .46 • 

1796.50 • 

1908.75 • 

1908.80 • 

5640504.0 

5642901.0 

4207075.0 

4208869.0 

4139909.0 

4141772.0 

5455 480 . 0 

5458030.0 

4385964.0 

4389570.0 • 

5534275.0 

5538129.0 

3994065.0 

3987012.0 

3630274.0 

3626796.0 

4314713.0 • 

4326838 . 0 • 

5748423.0. 

5750654.0 

4240165.0 

4243892.0 
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0.03 

0.02 

-0.01 

0.01 

0 . 01 

0.00 

0.00 

0.00 

0 . 00 

0 . 01 

0.00 • 

0.01 

0.01 

0 . 00 

- 0.01 

0.00 

0 . 00 

0.01 

19354.60 19354.60 . 

19210 . 00 • 

19210. 00 19210. 00 • 

19324.97 

19324.98 

19521.68 • 

19316 . 53 • 

19521.67 19516 . 39 . 

19511.09 • 

19511.07 

19502.09 

19444.07 

19502.09 • 19492. 43 • 

19452. 34 

19457 . 31. 19457 . 31 . 

19475.80 

19475. 79 

19475 . 95 

19475.94 

19476.04 

19476.03 

19475.91 

19475.91 

19350.65 

19350 . 64 

19127 . 49 

19127.46 • 

18962.64 

19001.66 

19082.28 

19124.92 

19097. 89 • 

19471. 75 

19471. 75 

19471.75 

19471. 75 • 

19318. 56 

19086.19 • 

19001.66 • 

19124 . 92 • 

19124.03 19124 . 03 

19160.89 • 

19173.85 19173.85 

19212 .02 • 

19212.01 19206.02 

20344.66 • 

20090.45 

20090.45 • 

19936.38 

19936.38 • 

19986.20 • 

19986 . 20 • 

19963.95 • 

19963.95 • 

20018 . 32 

20018. 32 • 

20255.11. 

20255 . 11 • 

20033.00 

20033.00 

20033.00 

20033 . 00 

20033 . 00 • 

20033 . 00 

20033.00 • 

20033.00 

19964.52 • 

19964.52 

19900.75 

19900. 75 

19614.93 

19614 . 93 

19672.84 • 

19672.84 

19645.60 

19645.60 

20005.15 

20005.15 • 

20070. so 
20070. 50 



• 1 • 208.75 0.43 
21098.69 • 1000.44 

• 1 • 208.75 0.43 
209 52.96 20950.93 1000.44 

1 • 208.67 0.54. 
20939.32 • 1003.03 

1 208.67 0.54 
20938.72 20938. 72 1003.03 

1 208.57 0.77 
20771.40 • 1002 . 61 

1 • 208. 57 0. 77 • 
20731 . 12 20731.12 1002.61 • 

1 208.48 0.55 
20684.51. 998.70 

1 • 208.48 0.54 
20691.24 20684.57 998.70 

1 • 208.39 
20721.87. 998.71 

1 • 208.39 
20724 . 42 20721. 87 * 998. 71 

1 208.29 
20892.04 • 1002 .85 

• 1 • 208.29 
20909.13 20892.24 1002.85 

0 . 53 

0. 53 • 

0.55 

0 . 53 

• 1 208.19 0.49 
21295.39. 1001.01 . 

1 • 208 . 19 0.48 
213 43. 20 21295 . 87 * 1001.01 • 

1 208.10 
21696.39. 999.34 

1 208.10 
21737.69 21696.89 999.34 

1 207.99 
21851.41 • 996.98 

1 • 207.99 
21863 . 07 21855.81 996.98 

• 1 207 . 90 
22136.83 * 991.51 

1 • 207.90 
22135.26 22135.26 991.51 

1 207. 80 
21870 . 08 • 992.47 

1 • 207.80 
21871.22 21871. OS 992.47 

1 207 . 71 
21699.84. 992.51. 

1 207 .71 
21424.84 21424.84 992.51 

1 207.62 
21469. 30 • 990. 12 

• 1 • 207.62 
21105.73 21105.73 990.12 

1 207.49 
21046.42. 984.35 

• 1 207.49 
21132.01 21049.22 984.35 

0 1 207.485 BR U * 
21043.70. 984 . 35 

1 207.485 BR U 
21132.01 21047.01 984 . 35 

1 207.485 BR D 
21041.20. 984.35 

1 207.485 BR D 
21132.01 21045.17 984.35 

1 207.48 
21040.53 . 984.35 

1 • 207.48 
21132.01 21044 .68 984.35 

1 207.43 
20927.41. 983.56 

1 • 207 . 43 
20968 . 54 20932.96 983.56 

0 . 50 

0 . 47 

0. 56 

0. 52 • 

0.49 

0 . 43 

0. 55 • 

0. 53 

0. 58 

0.60 

0. 51 

0. 58 

0.49 

0.46 

0. 55 

0. 51 

0. 59 

0. 53 

0. 58 • 

0. 52 

0. 57 

0. 50 

1816.78 • 

1732.32 • 

1612 . 99 • 

1612.41 . 

1378.43 • 

1338.18 • 

2180 . 58 • 

2180.73. 

2249.31 • 

2249.44 • 

2309.08 • 

2309.28. 

2546 . 08 • 

2562.33 • 

Pre-Project 
5008106.0 • 

5011115.0 

3775089 .0. 

3781648.0 

2621607.0 

2627760 . 0 

3536993.0 

3563806.0 

3588056.0 • 

3630500.0 

3520900.0 • 

3605403.0 

3891190.0 

4017658.0 

2827.08. 3945011.0 

2828.04. 4192829.0 

2515.31 • 3518848.0 

262 5. 07 • 3819440.0 

2938.81 • 4010707.0 

3027.09. 4606292.0 

2391.44 • 3717606.0 

2093 .48. 3876604.0 

2121.42 • 3567418.0 

1893.18. 3540702.0 

1909 13 • 4134863. 0 

1444. 32 • 3671629. 0 

1601.02 • 4094975.0 

1603 .82. 4412316.0 

1538 . 30. 

1541.61 • 

1530.55 • 

1535 .72. 

1589 .66 • 

1595.08. 

1660. 26. 

1569.10 * 

3235899.0 

3524138.0 

3021671.0 

3358953 0 

3456670.0 

3897568.0 

3510649.0 

4025333.0 
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0.01 

0.01 

0.02 

0.04 

0.06 

0.12 

0.18 

0.30 

0.49 

0.70 

0.67 

0. 50 

0.05 

0. 52 

0.61 

0. 73 

0 . 77 

0 . 90 

19218.63 

19218.62 

19326. 33 

19326. 31 

19392.97 

19392.94 

18503.93 

18503.84 

18472. 56 

18472.43 

18574.06 

18573.90 

18695. 75 

19212.98 

19317 . 69 

19382.56. 

18501 .92 

18468.95 

18561.82 • 

18695. 75 • 18679 .18 

18869. 32 

18868 . 85 18822.37 

19106.22 

19184.36 19184. 36 

19109 . 71 

19108.17 19103.92 . 

19273.22 

19658.16 • 19658 .16 • 

19409 . 55 

19531. 66 19527.65 

19190.08 

19583.58 . 19577 .92 • 

19445.40 

19445.40 19387.28 

19445.40 

19445.40 

19450.66 

19449. 45 

19450. 87 

19449 . 60 

19267 . 15 

19363. 86 

19387.28 

19387.28 

19387. 28 

19363.86 

20082.97 

20082.97 

20038.11 

20038.11 

20056.84 

20056.84 • 

19596.58 

19596. 58 

19596.68 

19596.68 

19735.48 

19735.48 • 

19990.62 

19990.62 

19863.89 

19863 . 89 

19935.06 

19935.06 . 

19918.00 

19918.00 

20187.29 

20187 .29 

20037.57 . 

20037.57 

19964.29 

19964.29 • 

20292.04 

20292.04 

20292.04 

20292.04 

20259 .64 

20259 . 64 

20259.64 

20259.64 • 

20166. 20 

20166. 20 



• 

• 

• 

• 1 207. 34 0. 39 
20749 . 32 . 983.49 

1 • 207. 34 0. 36 
20778 . 22 • 20751.21 983 . 49 • 

1 

* 1 
20490.77 . 

1 

1 
20479.77 • 

1 

1 
20748 18 

* 1 

1 
20800.00 

1 

• 1 
20800.00 • 

1 

1 
20895.15 • 

• 1 

1 
21138.80 . 

207 . 27 
20725.32 * 

• 207 . 27 
20489.47 . 

207.16 
20501.37 • 

• 207 . 16 
20478.53 

207.07 
20748.27 . 

* 207 . 07 
20748.18 

206.97 
20800.00 * 

• 206.97 
20800.00 

206.88 

982 . 68 

982.68 • 

969 . 66 • 

969.66 • 

992.80 

992 .80 

981. 70 

981. 70 • 

20800 . 00 . 981.80 
• 206.88 

20800.00 • 981. 80 

206 . 79 
20895.15 • 981.80 

• 206.79 
20895 .15 • 981.80 

206.7 
21165.35 * 981.80 

• 206.7 
21138 . 11 * 981.80 * 

* 
• 1 206 . 6 

21066.25 • 981.80 
1 • 206.6 

21066.25 21066.25 981.80 

1 206.51 
20615.00 • 981. 80 

1 • 206.51 
20622.10 20615.00 * 981.80 

* 1 

1 
20685 . 21 * 

1 

* 1 
20854.87 
* 

1 

1 
20977 . 29 
* 

1 

1 
20914 . 89 

1 

1 
20772.60 

1 

1 
20767.00 
* 

1 

1 
20535.70 • 

1 

* 
206.41 

20685.21 * 
* 206.41 

20685. 21 . 
206.32 

20854.87 • 
* 206.32 
20854.87 

206.22 
20977 . 29 • 

• 206.22 
20977 . 29 

* 

206.13 
20914.89 * 

• 206.13 
20914 . 89 

206.03 
2112 7 .08 • 

* 206 . 03 
20772.60 

205.94 
21215.00 * 

• 205 . 94 
20767.00 

* 
205.84 

21450.00 • 
* 205.84 

20535. 70 

205.75 

982 .50 

982.50 • 

982.80 

982 . 80 

983.00 

983.00 • 

984.60 

984.60 

984.50 

984. so 

981.00 * 

981.00 

979. so 
979.50 

21400.00 . 973.90 . 

0. 34 * 

0. 32 

0 . 16 

0 . 16 

0 .86 

0 .88 

0 .36 

0 . 36 

0. 31 

0 . 31 

0.29 

0.29 • 

0.27 

0.27 

0. 33 

0.33 

0.45 

0 . 46 

0.46 

0.47 

0 . 46 

0 . 47 * 

0. 52 • 

0. 51 

0. 52 

0. 57 

0.61 

0.67 • 

0.48 

0.4 5 

0. 38 

0 . 36 * 

0. 37 

1465.55 * 

1422.33 * 

1410 68 * 

1047.92 * 

1893.47 . 

1107.07 * 

2121.27 • 

1710.74 * 

1872.81 • 

1567.64 * 

2078.38 . 

1800 . 86 • 

2279.32 • 

1934.31 • 

2572.12 * 

2093.13 • 

2786.93 * 

2185.35 * 

2915.00 • 

2053.65 * 

3564.70 * 

2190.50 * 

3656.33 * 

2377 . 93 • 

3772.23 • 

2441.77 * 

3610.69 * 

2386.31 * 

3627.33 • 

2131.13 * 

3651. 58 * 

2567.00 . 

3746.65 * 

2435.70 * 

3257.26 • 

Pre - Proj e*ct: 

5369246 . 0 

5901829.0 

6421410.0 • 

6854151.0 * 

14746040.0 

14775160.0 

2286164.0 

2254410.0 • 

5970014.0 

6019868.0 • 

7226234 . 0 

7191503.0 

7514464 . 0 * 

7590998 . 0 • 

7908733 . 0 * 

8015485.0 

6230824.0 

6298256.0 

4521128.0 

4533739.0 

4380634.0 

4381569.0 

4293590.0 

4288577 . 0 

3853835.0 

3986076 . 0 * 

3625268.0 

3294110.0 

3071777.0 

2786996.0 

3932557.0 

4259277.0 

5233237.0 

5449105.0 

3950065 . 0 
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0. 94 • 

0. 95 

0. 89 • 

0.43 

0.90 • 

0 . 89 

0.91 

0. 93 

0. 89 

0.82 

0.80 

0. 79 

0. 87 

0. 58 

0.18 

0 . 58 

0.61 • 

19283 . 77 • 

19328.88 * 19328.88 • 

19268. 13 • 

19441. 55 

18601.44 * 

19371.46 

18413 . 03 

18857. 57 

18394.10 • 

18850.00 • 

18332 . 23 

18838 . 93 

18343.49 

18806.01 

18250.64 

18784.84 

17938.02 • 

19441. 55 

193 71. 46 

188 57 . 57. 

18850 .00 

18838. 93 

18806.01 

18784.84 

18675 . 58 18675. 58 

17700.00 

18561. 35 

17111 . 00 

18494.71 

17150.00 

18476.94 * 

16969. 39 • 

18435.00 

17049 . 27 

18370.00 

16967. 78 

18320.00 * 

17284. 78 

18200.00 

17620.55 

18100.00 * 

18027. 86 

18561. 35 

18494.71 

18476.94 

18435 . 00 

18370.00 

18320.00 

18200.00 

18100.00 

20053.55 

20053.5 5 

19965.99 

19965.99 

19925.62 • 

19925.62 • 

20268 . 81 • 

20268 . 81 • 

20268.25 

20268.25 * 

20264.40 • 

20264 .40 • 

20279.13 • 

20279. 13 

20324 .45 

20 324 . 45 * 

20306 . 18 

20306 .18 

20084 .15 

20084 . 1 5 

20154. 06 

20154 . 06 

20171.80 

20171.80 * 

20127.88 • 

20127.88 

20059.00 

20059.00 

19987.25 • 

19987.25 * 

19792 . OS 

19792 . 05 

19511.65 

19511 . 65 • 

19249 . 15 



• 1 • 205.75 0.35 • 
20450.30. 20450.30 973.90 • . 

1 205.62 0.31 
21480.00 • 976.00 

• 1 • 205.62 0.31 
20450.10 20450.10 976.00 

• 1 205.52 0. 28 
21400 . 00. 975 . 90 . 

• 1 • 205.52 0 . 29 • 
20611. 50 20611. 50 • 975. 90 

• 1 • 205 . 43 0 . 29 
21400.00 • 976.10 • 

1 • 205 . 43 0.33 
20770.40 20764 . 44 976.10 • 

1 205.4 0.24 
21450.00. 975.50 • 

• 1 • 205.4 0.26 
20767 . 80 • 20767.80 975. 50 

• 1 205.34 0.30 • 
21400.00 • 975.57 

1 • 205.34 0 . 35 
20742 . 96 • 20742.96 975. 57 

• 1 205.25 0 . 28 • 
21340.62 • 973 . 40 

1 • 205.25 0 . 32 • 
20782.30 20782.30 973 . 40 

1 205.15 0.49 • 
21134.21. 973.10 

1 • 205 . 15 0.47 
20830.00 20830.00 973.10 . 

1 205 . 06 0.47 
20907 . 77 • 970 . 50 

1 • 205.06 0.46 
20905.30 • 20905.30 • 970.50 • 

1 204.97 0.36. 
21034 . 16 • 973. 30 

• 1 • 204.97 0.42 
20961.30 20961. 30 973. 30 • 

1 204 . 87 0.31 . 
20952 . 20 • 968.10 

1 • 204 . 87 0.34 
20952.20 . 20952.20 968.10 

• 1 204.78 0.25 . 
20830 . 43 • 967.60 . 

1 • 204.78 0.28 
20830.43 20830.43 967.60 . 

• 1 204.68 0.33 
20546.37. 971.40 

• 1 204. 68 0. 38 
20546.37 20546.28 971.40 

• 1 204.61 0.41 
20482.90 • 972 . 60 • 

1 • 204.61 0.42 
20482. 90 20482. 90 972. 60 • 

• 1 204.53 0 . 46 . 
20495.90 • . 972 . 70 

• 1 • 204.53 0 . 47 
20495 . 90 • 20495.90 972.70 • 

1 204.42 0 . 51. 
20679.03 • 971.40 

1 • 204.42 0.52 . 
20679 . 03 20678.97 971.40 

1 204.34 0.52 • 
20814 . 38. 969.30 . 

1 • 204. 34 0. 52 • 
20814.38 20814.38 969.30 

1 204 . 25 1.00 
20817.18 . 969.22 

• 1 • 204. 2 5 1. 00 
20817.18 20816. 99 969 . 22 • 

2402.30 • 

3845.50. 

2234.10. 

3732.69 • 

2019.90 • 

3335.92 • 

1842.37 . 

3650.00 • 

1747.80. 

3427.47 • 

1562.96 • 

3390.62 • 

1482.30 • 

3035 . 78 • 

1445 . 00 . 

2103 . 93 • 

1435 . 30. 

2834.16 • 

1516.30 • 

2652.20 • 

1542.20 • 

2430.43 • 

1620.43 • 

2091. 37 * 

1586.28 . 

1891.94 • 

1602 . 90 • 

1765 . 90 • 

1610.90 • 

1804 . 93 • 

1653 . 57 • 

1701.95 • 

1701.99 • 

1517.18 . 

1516.99 . 

Pre-Project: 
4290733.0 • 

6366636 . 0 

6407340 . 0 • 

7454148 . 0 

7126233.0 

7116273.0 

6524281.0 • 

8621961.0 • 

8073093.0 * 

5172262.0 • 

4487226.0 • 

6571525.0 

5737392.0 • 

3632205 . 0 • 

3844879.0 • 

3787357 . 0 

3871248 . 0 

4869981.0 • 

4255498.0 

5920537.0 . 

5343764.0 • 

7512086 . 0 

6634912.0 

5457597.0 

4834418.0 

4447568.0 • 

4289077 . 0 

3850514.0 • 

3743779 . 0 • 

3325542.0 • 

3259710.0 

3299565.0 

3300310.0 

1863855.0 

1855915 . 0 
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0. 74 

0. 71 

0.65 

0. 53 

0. 57 

0. 34 • 

0.23 

0.49 

0. 51 

0. 20 

0.18 

0 .13 

-0.04 • 

0.03 

0.00 

-0.02 

0.01 

-0.02 • 

18048 . 00 18048 . 00 

17560.75 

18216.00 • 18216.00 

17650.00 • 

18591.60 • 18591.60 

17800.00 . 

18922.07 . 18917 . 50 

17800 . 00 

19020 . 00 • 19020. 00 

17906.05 • 

19180.00 • 19180.00 

17950 . 00 

19300.00 . 19300.00 . 

18072.60 • 

19385.00 19385 . 00. 

18080.00 • 

19470.00 19470.00 

18200.00 • 

19445.00 • 19445 . 00 

18300.00 • 

19410.00 • 19410.00 

18400 . 00 

19210.00 19210.00 . 

18455.00 

18960.00 18960.00 

18570.00 • 

18880.00 • 18880.00 • 

18730.00 

18885. 00 18885 . 00 

18874.10 

19025.40 19025.40 • 

19100.00 

19100 . 00 • 19100.00 

19300.00 

19300.00 . 19300.00 

19249.15 • 

19333. OS 

19333 . 05 • 

19601. 55 

19601. 55 • 

19843.95 

19843.95 . 

19893.90 

19893.90 . 

20013.65 • 

20013.65 • 

20227.10 • 

20227.10 

20266 . 70 • 

20266 . 70 

20287.35 . 

20287 . 35 

20253.15 . 

20253.15 . 

20208. 57 

20208.57 . 

20115.46 • 

20115.46 • 

19935.21 • 

19935.21 • 

19977.10 • 

19977.10 • 

19840.65 • 

19840.65 

19853.75 

19853 . 75 . 

19958.12 • 

19958.12 • 

20059.27 

20059.27 . 



• 

• 

• 

• 1 * 204.15 0.40 
21031.89 • 966.00 

• 1 • 204.15 0.40 
21031.89 • 21031.89 966.00 • 

1 

• 1 
21080.54 • . 

204.05 
21080 . 54 • 

• 204.05 
21080.54 

965 . 00 

965.00 • 

1 203 . 96 
20787.30. 964.10 

1 • 203 . 96 
20787. 30 20787. 30 • 964.10 

• 1 

1 
20734.27 . 
• 1 

1 
20743.68 • 
* 

* 1 

1 
20697 . 43 

1 

1 
20701. 39 

1 

1 
20844.31 • 

1 

• 1 
21036.47 . 

1 

1 
21074 . 86 

203.86 
20734.27 * 

* 203.86 
20734. 27 

203.77 
20743.68 * 

* 203.77 
20743.68 

• 203.67 
20697.43. 

* 203.67 
20697.43 

• 203.58 
20701. 39 * 

* 203.58 
20701. 39 

• 203.48 
20844.31 * 

• 203.48 
20844.31 

• 203 . 39 

962. 30 * 

962. 30 

963 . 30 • 

963.30 • 

962. 30 • 

962.30 • 

962.10 

962.10 

962.20 * 

962.20 

21036.48 * 959.90 
203. 39 

21036.47 959.90 

203 . 29 
21074.86 * 960.70 

* 203.29 
21074.86* 960.70 

1 • 203.19 
20951.24 • 956.70 

1 * 203.19 
20951 . 24 * 20951.24 * 956 . 70 

1 

1 
20905 . 85 * 

• 1 

1 
20926.90 
* 
• 1 

• 1 
20967.31 

1 

1 
21011. 58 

1 

1 
21080.23 * . 

1 

1 
21190.40 • 
* 

• 203.09 
20905.85 • 

• 203 . 09 
20905.85 

* 
• 202 . 99 

20933.96 * 
• 202 . 99 

20926. 90 
* 
• 202.9 

20967.30 * 
* 202.9 

20967. 31 

• 202.8 
21011 . 58 * 

• 202.8 
21011. 58 

202.69 

958.70 

958 . 70. 

959.20 

959.20 

956.50. 

956. 50 

956 . 40 

956.40 

21080 . 23 * 953.70 
* 202.69 

21080.23 • 953 . 70 * 
* 

202. 59 
21190 . 40 * 

* 202. 59 
21190.40 

953. 70 

95 3 . 70 

1 202.48 
21302.69. 952.50. 

1 • 202.48 
21302 . 70 21302. 70 • 952. 50 

0 . 50 

0 . 49 

0.80 

0.75 • 

0.36 

0 . 35 

0. 35 * 

0. 34 

0. 37 • 

0. 36 

0. 37 

0 . 36 

0 . 41 

0.40 

0. 42 

0.41 

0.45 

0.44 

0 . 42 

0.43 

0 . 46 

0.46 

0 . 42 • 

0 . 41 

0 . 36 

0. 37 

0. 34 

0.35 

0. 37 

0. 38 

0.40 

0.42 

0.40 

0.42 

1831.90 • 

1831.89 • 

2116.76 * 

2116.76 * 

2050 . 76 * 

2050 . 76 * 

2191.78 • 

2191.78 • 

2511.27 • 

2511.27 • 

2860.23. 

2567.43 * 

2993.59. 

2676.39 * 

3454.84 * 

2911.71 * 

3309.00 * 

2930.05 * 

3441.31 * 

3009.26 • 

3364.24 • 

2689.14. 

3213.89 * 

2475.85 * 

3260.60 * 

2457.50 * 

3412.11. 

2511.71 * 

3540.65 * 

2620.78 * 

3701.48 * 

2553.41 * 

3629.52 * 

2606.65 * 

3674.66 * 

2826.14 * 

Pre-Project 
5042939.0 • 

5038994.0 * 

3910438.0 

3927263.0 

2269861.0 

2417852.0 

5460451.0 • 

5666380 . 0 • 

5549798.0 • 

5803637.0 

5348655.0 • 

5512272.0 

5333542.0 • 

5599491.0 

4642347.0. 

4742364.0 

4495896.0 

4631119.0 

4136567.0 

4265774.0 

3879641.0 

3814345.0 
* 

3568365 . 0 

3526911.0 

3947903 . 0 

4009597.0 

4574160.0 

4523109.0 
* 

4820928.0 

4688712.0 

4357701.0 

4258962.0 

3966361.0 

3831880 .0 

4078760 . 0 

3877911 .0 
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0.02 

0.02 

0. 26 

0. 25 

0. 29 

0. 29 

0 . 35 

0. 33 

0.40 

0.41 

0 . 36 • 

0. 32 

0. 37 

0. 36 

0. 33 

0. 29 • 

0. 23 

0.11 

18882.41 

19200.00 

18963.78 

18963.78 

18736.54 • 

19200 . 00 • 

18963.78 

18736.54 18736.54 . 

18542.49 • 

18542 . 49 • 

18232.41 

18232.41. 

17837.20 

18130.00 

17707.80 * 

18025 . 00 • 

17389.48 * 

17932 . 60. 

17519. 20 

17970.80 

17590.00 

18065.60 

17587.00 

18262.10 

17691. 96 

18430.00 

17673 . 37 

18469.40 

17518.03 

18455.60 . 

17429.80 

18390.80 

17191.27 • 

18526 . 82 

17348. 76 

18524. 37 

17497.88 

18360.00 

18542.49 • 

18232.41 

18130.00 

18025.00. 

17932.60 

17970.80 

18065.60 

18262.10 

18430 . 00 

18469.40 

18455.60 

18390.80 

18377 . 80 • 

18416.70 

18360 . 00 

20116 . 69 • 

20116.69 • 

20022.18. 

20022.18 

19760 . 59 • 

19760.59 • 

19612.00 

19612 . 00 

19484.11 • 

19484.11 • 

19524 .10 • 

19524.10 * 

19454.49 

19454.49 • 

19394.68 • 

19394.68 • 

19504.80 • 

19504.80 

19574.09 

19574.09 

19623.75 

19623.75 

19710.91 

19710.91 

19698 15 • 

19698.15 

19724.55 * 

19724. 55 

19702.88 

19702.88 

19729.80 * 

19729.80 * 

19805.89 

19805.89 

19941.58 

19941.58 



• 1 • 202 . 37 0.39 . 
21 577.77 . 954.60 

1 • 202.37 0.41 
21577 . 77 * 21577.77 954 . 60 • 

1 • 202.29 0.29 • 
21803. 00 . 955 . 50 • 

• 1 • 202.29 0.29 • 
21803.00 21803 .00 955.50 * 

• 1 • 202.18 0 . 38 * 
21936.53 • 950.00 

1 • 202 . 18 0 . 38 
21936.54 * 21936 . 54 950.00 * 

1 202.09 
21936.96 * 950.00 

1 202.09 
21936.96 • 219 36 .96 • 950.00 

0. 57 • 

0. 57 • 

1 201 . 99 0.38 
21861 .56 * 948.70 

1 • 201.99 0.37. 
21861 .56 21861.56 948.70 

• 1 • 201.9 0 .31 
21823.60. 947 . 20 * 

• 1 * 201.9 0. 31 • 
21823.60 * 21823.60 947.20 

* 1 201. 81 0.28 
21801.08 . 946.00 

• 1 • 201 . 81 0 . 27 
21801.08 * 21801. 08 946.00 

1 201.71 0 . 40 
21957.39. 946.00 

* 1 * 201.71 0 . 40 
21528. 50 21528. 50 946.00 

* 1 201.62 0.35 * 
22089.94 * 945.60 . 

• 1 • 201. 62 0 . 34 • 
21477.50 21477.50 945.60 

• 1 201. 52 0 . 33 * 
22190.05. 940 . 90 * 

* 1 * 201 .52 0 . 34 . 
21391 . 40 21391.40 940.90 • 

1 201 .43 0 . 37 . 
22188.55 * 941.30 . 

1 • 201.43 0 . 37 * 
21 342.10 21342. 10 941.30 

1 201.33 0 . 41 . 
22 408 .97. 943 . 00 * 

* 1 * 201. 33 0 . 40 . 
21381.80 * 21381.80 943.00 * 

• 1 201.24 0 . 40 . 
22430.09 • 943.00 • 

• 1 * 201. 2 4 0 . 40 * 
21570.00 . 21570.00 943 . 00 

1 201.14 0. 31 * 
22725 .42. 940 . 40 . 

1 • 201.14 0 . 30 • 
21721.00 21721.00 940.40 

• 1 201.05 
22866 . 42. 941.50 . 

1 • 201.05 
21849.00 21849 . 00 • 941 . 50 

0. 26 * 

0. 26 • 

1 200.95 0.25 • 
23093.98 • 939.80 • 

• 1 • 200.95 0 . 24 * 
2195 4 . 00 21954.00 939.80 . 

• 1 200.86 0.27 • 
23228.08. 938.50 

1 • 200 . 86 0.26 
22032.00 22032 . 00 938. 50 

1 200.77 0. 28 
23630.00. 936.90 

3850.50 . 

3165.40 * 

4060.28 • 

3605.60 . 

4239.81 * 

3692.06 • 

4052.05 • 

3682.20 • 

Pre - Proje~ct 

42 53334.0 • 

4009107 . 0 

5764473.0 

5756355.0 • 

4172957.0 

4154161.0 • 

2643855 . 0 • 

26594 72 . 0 

3548 . 70 • 4634981.0 

3219. 77. 4655852.0 . 

3830.97 • 5852611 .0 

3830.97 . 5964132 . 0 

3646.80 • 6592084.0 

3650.46 • 6711267.0 • 

3844.5 8 . 3838417.0 . 

3415.69 • 3858296.0 

3854.25 • 4406350 . 0 . 

3241.81 . 4475808 . 0 * 

4181.52 • 3808935 . 0 • 

3382.85 . 3764143 . 0 * 

4131.77 . 4076199 . 0 . 

3288.24 • 4094692.0 • 

4277.40 • 3645795.0 • 

3307.45 . 3705386 . 0 . 

4357 .41 • 3811227 . 0 

3500 . 08 * 3876386 . 0 

4685.00 • 4966 393 . 0 • 

3680.58 • 5142934 . 0 

4915.94 * 

3898 . 52 • 

5141.07 • 

4001.09 • 

5228.08 • 

4032.00 • 

5805.53 * 

5254537 . 0 • 

5383665 . 0 

6344019.0 

6536869 . 0 

4470468 . 0 * 

4591685.0 * 

5320745 . 0 * 
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17583. 96 • 

0.03 18270 . 00 • 18270 . 00 

17742. 72 

0.08 18197 . 40 . 18197.40 . 

17589.10 

0.06 18139 . 70 • 18139. 70 

17755 . 36 • 

0.07 • 18253 . 40 18212 . 90 • 

17895.49 • 

0.09 18235.10 * 18235.10 

17992.63 • 

0 . 11 17992.63 • 17992.63 

17952 . 48 • 

0. 12 1795 2 . 48 17952 . 48 * 

18112 . 81 

0. 11 18112.81 18112.81 

18235.69 

0.14 18235 . 69 • 18235 . 69 

18008.54 

0. 12 18008 . 55 18008 . 55 • 

18053.86 

0.13 18053.86 18053.86 

18074 . 35 • 

0.16 18074. 35 • 18074. 35 

18069.92 

0. 19 18069 . 92 • 18069 . 92 

18040.42 

0 . 24 18040 . 42 18040 . 42 • 

17950 . 48 

0. 26 17950 . 48 . 17950.48 

17952.91 • 

0.28 17952.91 • 17952.91 

18000.00 

0.30 18000 . 00 18000. 00 * 

17630.00 * 

20044 . 94 • 

20044.94 • 

20000. 20 

20000.20 • 

20039.05 

20039 . 05 • 

20075.58 . 

20075.58 . 

20063. 91 • 

20063.91 

19890 . 86 • 

19890.86 • 

19875.08 • 

19875.08 * 

19817.78 * 

19817.78 * 

19855 . 50 . 

19855 . 50 • 

19667.57 • 

19667.57 . 

19678. 50 * 

19678.50 • 

19715.66 • 

19715 . 66 • 

19818 . 68 • 

19818.68 • 

19879.43 • 

19879 . 43 • 

19898.61 

19898.61 • 

19929 .90 • 

19929.90 • 

20014 . 00 • 

20014 . 00 • 

19889.90 



• 

• 

• 

* 1 
21951.00 

1 

1 
21649. 30 • 

* 200.77 
21951.00 

• 200.67 

936.90 • 

23915.00 * 939.80 • 
* 200.67 

21649 . 30 * 939 . 80 

0. 27 • 

0. 30 * 

0.28 

1 200.58 0.30 
23847.47 • 937 . 60 

1 * 200.58 0.28 
21450.00 21450.00 937.60 . 

1 200 . 49 
24485.00 * 936.90 

1 * 200.49 
21171.00 21171.00 • 936 . 90 

1 

• 1 
21041.00 
* 

200. 39 
24775. 00 • 937.00. 

* 200.39 
21041.00 937.00 . 

0. 26 

0.25 

0. 24 * 

0 . 23 

• 1 200. 3 0. 34 * 
24887.90 * 937. 70 

1 * 200. 3 0. 31 * 
20896.00. 20888.53 * 937.70 • . 

1 200.2 
25144.80 * 937.00 

1 * 200.2 
20744.00 20744.00 937.00 

0. 37 

0.35 

1 200.1 0 . 32 
25261 . 51. 934 . 50 * 

• 1 * 200. 1 0.29. 
20800.00 * 20800.00. 934.50. 

1 * 200 0. 24 
25 170. 51 * 933. 40 

1 • 200 0.23 
21050.00 21050.00 * 933.40 • 

1 199.91 
25176.77 * 932. 10 

1 * 199.91 
21330.00 21330.00 * 932.10 

0 . 22 

0.20 

4122.20 * 

4971.62 * 

4009 . 30 * 

5529.80 * 

3940 . 00 * 

6161. 28 * 

3791.00 * 

5819 .36 * 

3741.00 * 

5039.41 • 

3683.53 * 

5551. 98 * 
* 

3629 .00 • 

5433.71 * 

3770.00 * 

6148 . 14 * 

4100.00 * 

6597.49 * 

4530.00 * 

Pre-Project 
5545445.0 * 

4569344.0 * 

4819677 . 0 

4526509.0 

4759369.0 

53479 28. 0 

5487085.0 

6034760.0 

6188329.0 
* 

4488975.0 

4835241.0 

3992119 . 0 

4319022. 0 * 

4321296.0 

4818061.0 

6113840 . 0 

6388853 . 0 * 

6954198 . 0 

7510252 .0 
* 

0. 35 

0.41 • 

0 . 47 • 

0. 50 

0. 52 

0.60 

0 . 73 * 

0 . 92 

0. 96 

1.01 

17828.80 • 

17540.00 

17640 . 00 

17460.00 • 

17828. 80 

17640.00 * 

17510.00 • 17510.00 • 

17380.00 * 

17380.00 17380.00 . 

17300.00 

17300.00 

17205 . 00 

17300.00 • 

17205 . 00 * 17205. 00 • 

17115 . 00 

17115. 00 * 17115. 00 • 

17030.00 

17030.00 * 17030 . 00 

16950 . 00 * 

16950.00 * 16950 . 00. 

16800.00 * 

16800. 00 16800. 00 • 

19889.90 • 

19784. 30 

19784.30 

19698. 50 • 

19698. 50 • 

19445.15 

19445.15 • 

19361.75 * 

19361. 75 

19338.20 * 

19338 . 20 • 

19352.25 

19352 .25. 

19188.15 

19188 .15 • 

18918. 55 

18918.55 

19089.15 

19089 .15 

1 199.82 0.19 7203 . 54 * 4012368.0 16870.00 19137 . 70 
25350 . 00 * 931. 20 

• 1 * 199.82 0.20 * 4780.00 * 3845833.0 1.00 16870.00 16870.00 * 19137 . 70 
21650.00 21650.00 931.20 
~,!;***************** ************************************************************************************************************************* 
************************************************************ 

******************************************************************************** 

ERRORS WARNINGS AND NOTES 
Errors warnings and Notes for Plan : Pre Prj 

River: 1 Reach: 1 RS: 214.14 Profile: PF#1 
warni ng : oi vi ded flow computed for this c ross-section . 
Note: Multiple critical depth s were found at this l ocation. The c riti cal depth with the lowest, valid , water s urface was 

used . 
River: 1 Reach: 1 RS: 214.14 Profile: PF#2 

Note: Multipl e c ritical de pt hs were found a t this l ocati on. The critical depth with the lowest, valid, water surface was 
us ed. 

River: 1 Reach: 1 RS: 214.04 Profil e : PF#1 
warning: oivi ded f l ow computed for this cross-section . 
Note: Multipl e c ri t i cal de pths were found a t this l ocation. The c ritica l depth with the lowest, valid , wat er surface was 

used. 
River: 1 Reach: 1 RS: 214.04 Profile: PF#2 

Note: Multiple critical depth s were found a t t hi s l ocat ion. The critical depth with the lowest , valid , water surface was 
used. 

River: 1 Reach: 1 RS: 213.95 Profile: PF#1 
warning:oivided flow computed for this c ross - secti on . 
warning: The velocity head has c ha nged by more t ha n 0. 5 ft (0 .15 m). Thi s may indicate the need fo r additional cross sect i ons . 
Note: Multiple c ritical depth s were found at this l ocation. The critical depth with the lowest, valid , water surface was 

used . 
River: 1 Reach: 1 RS: 213.95 Profile: PF#2 

warning : The velocity head ha s c ha nged by more than 0. 5 ft (0 .15 m). This may indi cat e the need fo r additional cross sections. 
Note: Multiple critical depths were found at this l ocati on . The critical depth with the lowest, valid , water s urface was 

used. 
River: 1 Reach: 1 RS: 213.85 Profile: PF#1 

warning : The velocity head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for additional cross sections. 
warning :The conveyance r atio (upstream conveya nce di vided by downst r eam conveyance) is l ess tha n 0. 7 or greater than 1. 4. 

Thi s may i ndi cate t he need for additi ona l c r oss sections . 
warning: The e nergy l oss was greater t ha n 1.0 ft (0.3 m) . betwee n t he cu rrent a nd previous c ross section . Thi s may indicate 

the need for add itional cross sections. 
Note: Multiple critical de pths we re found at this l ocati on . The critical depth with the lowest, va l i d , water su rface was 

used . 
River: 1 Reach: 1 RS: 213 . 85 Profile: PF#2 

warni ng: The velocity head has changed by more than 0. 5 ft (0 . 15 m). This may indi cate the need for additiona l cross secti ons . 
warni ng: The conveyance ratio (upstream conveyance divided by downstream conveyance) i s 1 ess than 0. 7 or greater than 1 . 4. 

Thi s may indica te the need for additional c ross sections . 
warning:The energy l oss was greater than 1.0 ft (0.3 m). between the current a nd previous cross section. This may indi cate 
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Pre - Projec1: 

Note: 
1:he need 
Muhi pl e 
used . 

f or additi onal c ros s secti ons. 
c ri t i cal dept hs we re f ound at t hi s l ocati on. 

Ri ve r : 1 Reach: 1 RS : 213.75 Profi l e: PF#1 
Note : Multipl e criti ca l de pths were found a t thi s locat ion . 

Ri ver: 1 Reach: 1 RS : 213.75 Profil e : PF#2 
Note: Mu l 1:ipl e c ri1:i cal dep1:hs we r e found a1: 1:hi s l oca1:i on. 

River: 1 Re ach : 1 RS: 213 . 745 Profil e: PF#1 Upst r eam 
Note : Mul t ipl e cri1:i cal dep1: hs we re f ound a t thi s l ocati on. 

Ri ve r: 1 Reach : 1 RS : 213 . 745 Profil e: PF#1 Downs u eam 
Note : Muhipl e c ri1:i cal depths we r e f ound a1: 1:hi s l oca ti on . 

Rive r: 1 Reach : 1 RS: 213.745 Profil e: PF#2 ups1:ream 
Note: Mul1:ipl e c ri1:i ca l de pths we re f ound at t hi s l ocat i on . 

Ri ve r : 1 Reach: 1 RS : 213.745 Profile : PF#2 oowns1:ream 
Not e: Multipl e cri1:i ca l de p1:h s we re found a1: 1:hi s l oca1: i on . 

Ri ve r : 1 Reach: 1 RS : 213 .74 Profil e : PF#1 

The c ri t i cal depth wi t h t he lowest , vali d, wate r su rface was 

The c r it i ca l de pth with the l owest, va l i d, ene rgy was used. 

The cri1: i cal depth wi t h th e l owest , val i d , energy was used. 

The cri t i cal dep1:h wi t h the l owes t , vali d, energy was used . 

The c riti cal dept h wi t h t he l owest, valid , e ne rgy was used . 

The c r i ti ca l de pth wi t h t he l owest, va l i d , ene rgy was used . 

The cri1:i cal de pth with th e l owes t , valid , ene rgy was used . 

wa rning : Th e vel ocity head has changed by more tha n 0 . 5 f1: (0 . 15 m). Thi s may indi cat e t he need fo r addi 1:i on a l cross secti ons. 
wa rning :The conveya nce ra ti o ( ups tream conveyance di vided by downs1:ream conveya nce) is l ess th an 0. 7 o r g rea1:e r t han 1. 4. 

Thi s may indica t e t he need f o r additi ona l c r oss sec1:i ons. 
No1:e : Muhi p l e c ri t ical dep1:h s were f ound a t 1:hi s l oca1:i on . The c r i1:i cal depth wi 1:h 1:he l owest, val i d , ene rgy was used. 

Rive r: 1 Reach: 1 RS: 213.74 Profil e: PF#2 
warning: The ve l oci ty head has changed by more 1: han 0 . 5 f1: (0 .15 m) . Thi s may i ndi ca1:e 1:he need f or addi 1:i on a l c r oss see1:i ons. 
warning: The conveyance ra1: io ( ups tream conveyance di vided by downs1:ream conveyance) i s l ess 1:ha n 0.7 or greater 1:han 1 . 4 . 

Thi s may i ndi cat e the need f o r addi t i onal cross secti ons. 
No1:e: Multipl e cri 1:i cal de p1:h s we re f ound a1: 1:hi s loca1:i on . The c r i1: i ca l de p1:h wi 1:h 1:he l owes1:, vali d, energy was used . 

Ri ve r : 1 Reach: 1 RS : 213.66 Profil e: PF#1 
wa rning: Di vided fl ow compu1:ed f o r 1:hi s cross-se C1: i on . 
wa rni ng: The ve l ocity head has changed by mo re 1:ha n 0 . 5 f1: (0 . 15 m) . Thi s may i ndi ca1:e 1: he need fo r addi 1:i on a l cross sec1: ions . 
Wa rning: The ene rgy l oss was grea 1:e r 1:han 1. 0 ft (0 . 3 m). be 1:wee n 1:he cur re n1: and p revious c ross sec1: i on . Thi s may i ndi ca1:e 

the need f o r addi t i onal c ros s secti ons. 
Note: Mul 1: i pl e c ri 1:i cal dep1:hs we re f ound a 1: 1:hi s l oca1:i on . The c ri1:i cal de p1:h wi1:h 1:he lowest , va l i d , wa1:e r s urface was 

used . 
Ri ve r: 1 Reach : 1 RS: 213 . 66 Profil e : PF#2 

warning:The ve l oc i ty head has changed by mo re 1:han 0 . 5 f1: (0 .15 m). Th is may i ndi ca1:e 1:he need fo r addi1:i onal cross secti ons. 
warning :The ene rgy l oss was g r ea1:e r t han 1. 0 f1: (0.3 m). be1:ween 1:he cu r r ent a nd previous c r oss sec1:i on . This may indi ca1:e 

Not e: 
the need f or addi t i onal cross secti ons . 
Multipl e cri1:i c al de p1:h s we r e f ound a1: 1:his l oca1:ion . 
used . 

Ri ver: 1 Reach : 1 RS : 213.57 Profil e: PF#1 
wa rning :Di vided fl ow compu1:ed f o r thi s c ross - sec1:ion. 

The c ri tica l depth wi t h th e l owest, vali d, wate r s urface was 

wa rni ng: The e ne rgy l oss was great e r than 1. 0 ft (0 .3 m) . be t wee n the current and previ ous cross sect i on. Thi s may i ndi cat e 

Not e : 
t he need for additi onal c ross sections . 
Muhipl e cri 1: i cal dep1:hs we re found a1: 1:his l oca ti on . 
used . 

Ri ve r: 1 Reach : 1 RS: 213.57 Profil e : PF#2 

The cri ti cal de pth wi t h t he l owest , valid , water su r face was 

warnin g :The e ne rgy l oss was g r ea1:er 1:ha n 1 . 0 f1: ( 0. 3 m) . be1:ween t he cur r e n1: a nd previ ous c r oss sec1:i on. This may i ndi ca1:e 
t he need f or addit ional cross secti ons. 

Note: Muhipl e cri1:i cal de p1:h s we re f ound a1: 1:his l oca1:i on . 
used. 

Ri ve r : 1 Reach: 1 RS : 213. 47 Pr ofil e: PF#1 

The c r itical depth wi t h t he l owest, va lid , wate r s urface was 

wa rning: Th e vel oc i ty head has changed by more tha n 0 . 5 f1: (0 .15 m) . Thi s may i ndi ca1:e 1:he need f or add i 1:i on a l c r oss sec1: i ons. 
wa rning :Th e conveyance rati o ( upstream conveyance di vided by downs tream conveyance) is l ess t han 0 . 7 or greater than 1. 4 . 

Thi s may indi cat e the need f o r addi t i onal c ross sec t ions. 
Not e: Mul1:ipl e criti cal dept hs we r e f ound at 1:his l oca1: ion . The cri1: i ca l dep1:h wi t h t he l owest, valid , wa t e r s urface was 

used . 
Ri ve r : 1 Reach: 1 RS: 213. 47 Profil e: PF#2 

wa rning: The vel oc i ty head has cha nged by mo re 1:han 0.5 ft (0.15 m). Thi s may i ndi ca1: e 1:he need fo r additi ona l c ross sec1:i ons. 
warning :The conveya nce rati o ( upstream conveyance div id ed by downstream conveyance) i s l ess than 0. 7 o r g reate r t han 1.4 . 

Thi s may indi ca1:e t he need for addi1:i ona l c r oss sec1:i ons. 
No1:e : Muhi ple cri 1:i ca l de p1:h s we re f ound a1: 1:hi s locati on . The cri1: i ca l dep1:h wi 1:h 1:he l owest, valid , wa1:e r surface was 

used . 
Rive r: 1 Reac h : 1 RS : 21 3.38 Profil e: PF#1 

Note : Muhi pl e cri1:i ca l de p1:hs were f ound a t th is l oca1:i on . 
used . 

Rive r: Reach : 1 RS : 213.38 Profil e : PF#2 
Not e: Mu hipl e cri1:i cal dep1:hs we r e f ound a1: 1:his l oca1:i on . 

used. 
Rive r : 1 Reach: 1 RS: 213 . 33 Pr ofil e: PF#1 

wa rning :oi vid ed fl ow com\'uted f o r t hi s c ross-section. 
Not e: Multipl e c ri1:i ca dep1:hs we re found a t t hi s l oca1:i on . 

used. 
Ri ve r : 1 Reach : 1 RS: 213. 33 Profil e: PF#2 

Note: Muhipl e c r i ti cal dep1:hs we re found a1: 1:hi s l oca1:ion . 
used . 

Ri ve r : 1 Reach : 1 
No1:e : Muh i pl e 

Ri ve r : 1 Reach : 1 
Not e : Muhip l e 

Rive r : 1 Reac h: 1 
No1:e : Muh i pl e 

Ri ve r: 1 Reach : 1 
Note : Muhipl e 

Ri ve r : 1 Reac h : 1 
Note : Muhip l e 

Rive r : 1 Reac h : 1 
Not e : MU hi p l e 

Ri ve r : 1 Reac h : 1 
Note : Mu hip l e 

Ri ve r : 1 Reach : 1 
Note: Muhipl e 

Rive r : 1 Reach : 1 
Not e: Muhipl e 

used . 

RS: 213 . 26 
c rit ical depths 

RS: 213.26 
c r it i cal depths 

RS: 213.255 
c r i ti cal de pths 

RS: 213.255 
c rit i ca l de pths 

RS: 213.2 55 
c r it i ca l de pths 

RS: 213 .255 
c ri t i cal de pt hs 

RS: 213.25 
c ritica l de pths 

RS : 213.25 
c ri ti cal depths 

RS : 213.2 1 
c riti cal dept hs 

Profil e: PF#1 
were f ound at this l ocation. 
Profil e: PF#2 
we re f ound at t hi s l ocation. 

Profil e : PF#l Ups t ream 
we re f ound at thi s l ocati on . 

Profil e: PF#1 Downstream 
we re f ound at thi s l ocati on. 

Profil e : PF#2 ups tream 
we re f ound at thi s l ocati on. 

Pr ofil e : PF#2 oownst ream 
were f ound at thi s l ocati on. 
Profil e: PF#1 
we r e f ound a t thi s locati on . 
Profil e: PF#2 
we re found at t hi s l ocati on. 
Pr ofil e: PF#1 
we re found at t hi s l ocat i on. 

Rive r : 1 Reach : 1 RS: 213 . 21 Pr ofil e: PF#2 
Note: Multipl e c riti cal dep1: hs we r e found a t 1: his l oca ti on . 

used . 
Ri ve r : 1 Reach: 1 RS: 213 . 11 Pr ofil e: PF#1 

Note: Mul t ipl e c riti cal dep1: hs we r e f ound a t t hi s l oca ti on . 
used . 

River: 1 Reach : 1 RS : 213. 11 Profil e: PF#2 
Note: Multipl e c riti cal dep1: hs we r e fo und a t t his l oca ti on . 

used . 
Ri ver : 1 Reach : 1 RS : 213. 03 Pr ofil e: PF#1 

warni ng: oi vided f l ow com\'uted fo r thi s cross-secti on. 
Note: Multipl e c riti ca depths we r e fo und a t t hi s l ocat i on . 

use d . 

The cri tica l dept h wi t h t he lowest , va lid , wat e r s urf ace was 

Th e c ritical de pt h wi t h t he l owest, va l i d , water s urface was 

The c r it i cal de pt h wi t h the l owest, va li d, wa t e r s urface was 

The criti cal depth with t he l owest, vali d, wat e r s urface was 

The c r it i cal dept h wi t h the l owest, valid , ene r gy was used . 

The c ri tical depth wit h t he l owest, va lid , ene rgy was used . 

The c r itical dept h wi t h t he lowest, val i d, energy was used . 

Th e c ri t i ca l depth with t he l owest , val i d , energy was used. 

The c r i ti cal depth with t he l owest, vali d , ene rgy was used. 

The c ri t i cal de pt h wi t h t he l owest, valid , energy was used. 

The criti ca l depth wi t h the l owes t , valid , ene rgy was used . 

Th e c riti ca l de pth wi t h t he l owest, valid , energy was used . 

The cri t i ca l depth wi t h t he l owes t , vali d , wate r s ur face was 

The critical de pth with t he l owest, vali d , wate r su rface was 

The criti cal de pt h wi t h the l owest , vali d , wate r su rface was 

The criti ca l de pt h wi t h t he l owes t, vali d, wate r s ur face was 

The criti cal depth with the l owest , vali d, wate r s urface was 
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Pre-Project 
Rive r : 1 Reach: 1 RS: 213.03 Profil e: PF#2 

Note: Multipl e cri t i cal depths were found at t hi s l ocati on . 
used. 

The criti cal dept h with the lowest, valid, water surface was 

Rive r : 1 Reach : 1 RS : 212.93 Profile: PF#1 
warning: Divided flow computed for this cross-section . 
warni ng :The vel ocity head has changed by more t han 0. 5 ft (0. 1 5 m). Thi s may i nd icate the need for additional cross sections . 
Note: Multipl e criti cal depths were f ound at t hi s l ocati on . The cri t i cal dept h with t he lowest, valid, water surface was 

used . 
Rive r : 1 Reach : 1 RS : 212.93 Profi l e: PF#2 

warni ng :The vel ocity head has changed by more t han 0. 5 ft (0. 15 m) . This may indi cate the need for additional cross sections. 
Note: Multi pl e critical depths were found at t hi s l ocati on . The c r itical dept h with t he l owest, valid, water surface was 

used . 
Rive r : 1 Reach: 1 RS : 212.84 Profile: PF#1 

warni ng : The ve l ocity head has changed by more than 0 . 5 ft (0 . 1 5 m). Thi s may indicate the need for additional cross sections. 
warning:The energy l oss was greater t han 1.0 f t (0.3 m). be t ween the cu rrent and previous cross section. This may indicate 

t he need for addi t i ona l cross sections . 
Note: Multipl e criti cal depths were f ound a t thi s l ocat i on . The c riti cal depth with the l owest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 212 . 84 Profile: PF#2 

warning :The vel ocity head has changed by more t han 0 . 5 ft (0 . 15 m). Thi s may indi cate the need for addit i onal cross sections. 
wa rning :The energy loss was greater than 1.0 f t (0 . 3 m) . between th e curre nt and previous cross section. This may indicate 

t he need for additional cross sections . 
Note: Multipl e cri tical depths were found at t hi s l ocation . The cri tical depth with the lowest , valid, water surface was 

used. 
River: 1 Reach : 1 RS : 212.74 Profile: PF#1 

warning: Di vided flow computed for this cross-secti on . 
Note: Multi pl e critical de pths were fou nd at t hi s l ocati on . The critical depth with the l owest, valid, water surface was 

used. 
Rive r : 1 Reach : 1 RS : 212.74 Profile: PF#2 

Note: Multipl e critical depths were found at thi s l ocat i on . The c ri t i ca l depth with the l owest, valid, water surface was 
used. 

River: 1 Reach : 1 RS : 212.68 Profi l e: PF#l 
Not e : Multi pl e cri tical de pths were fou nd at t hi s l ocati on. 

Rive r : 1 Reach: 1 RS: 212.68 Profile: PF#2 
Note: Multi pl e c ri t i cal de pt hs were found at thi s l ocation. 

The c riti cal depth wi th the lowest, valid, energy was used. 

The c riti cal depth wi th the l owest, valid , energy was used. 
River: 1 Reach: 1 RS: 212.675 Profi l e: PF#1 

Note : Momentum answer i s not val id if the wat e r surface is above th e l ow chord or if there is weir flow. The momentum 
answer has been di s regarded. 

Rive r : 1 Reach: 1 RS : 212 . 675 Profi l e: PF#1 Upst r eam 
Not e: Multipl e cri t i cal depths were found at thi s l ocat i on. 

Rive r : 1 Reach: 1 RS: 212 . 675 Profil e: PF#1 Downs tream 
Note: Multi pl e criti cal de pt hs were found a t thi s l ocat ion. 

Ri ve r : 1 Reach: 1 RS : 212 . 675 Profil e: PF#2 ups tream 
Note: Multi pl e cri t i cal dept hs were found at thi s l ocati on. 

Rive r : 1 Reach: 1 RS : 212.675 Profil e: PF#2 Downs tream 
Note: Multi pl e cri t i cal dept hs were f ound a t thi s l ocati on. 

The criti cal depth wi th the l owest, valid, energy was used. 

The cri t i cal depth wi th the l owest, va l id, energy was used. 

Th e criti cal depth with t he l owest, valid, energy was used. 

Th e c ritical dept h wi th t he l owest, valid, energy was used. 
Ri ve r: 1 Reach : 1 RS: 212.67 Profil e: PF#1 

wa r ning: The vel ocity head has changed by mo r e t han 0. 5 f t (0 . 15 m) . Thi s may indi cat e t he need for addi ti ona l cross sections . 
wa r ni ng: The conveyance rati o ( upst ream conveyance di vided by downs tream conveyance) i s l ess t han 0. 7 or g reater than 1.4. 

This may i ndi cat e t he need for addi ti ona l c r oss secti ons . 
warning :The ene r gy l oss was g reat e r t han 1. 0 f t ( 0 . 3 m) . be t ween the current and previous cross section. This may indicate 

t he need f o r additi ona l c ross sections . 
Not e: Mul ti pl e c ritical de pt hs were found at thi s l ocation . The cri t i cal depth with t he l owest, va l id, energy was used. 

Ri ve r : 1 Reach : 1 RS : 212.67 Profi l e: PF#2 
wa r ning: The vel ocity head has cha nged by mo r e t han 0. 5 ft (0 . 15 m). Thi s may indi cat e the need for additi ona l cross sections. 
wa rning: The conveyance rati o ( upstream conveyance di vided by downstream conveyance) i s l ess t han 0.7 or greate r than 1 .4. 

This may ind i cate t he need fo r additi onal cross secti ons. 
wa r ni ng:The energy l oss was g reater t han 1. 0 ft (0.3 m) . bet wee n t he current and previ ous c ross sect i on . This may indicate 

the need fo r addi t i onal c r oss sections . 
Not e : Mul ti pl e c ri t i cal de pt hs we r e f ound at thi s l ocation . The c riti cal dept h wi t h t he l owest, va l id, energy was used. 

Ri ve r: 1 Reach : 1 RS: 212.56 Profile: PF#1 
wa r ning: Di vi ded f l ow computed fo r t his cross-secti on . 
wa r ning: The vel oci ty head has changed by mo r e than 0 . 5 ft (0. 15 m) . Thi s may indi cate t he need fo r addi t i onal c ross sections . 
wa r ning: The e nergy l oss was g r eat e r t han 1. 0 ft ( 0. 3 m) . be t ween th e current and previous c ross section . Th is may i ndicate 

t he need fo r addi t i onal c ross sections . 
Note : Mult i pl e c ri ti cal depths were f ound at t hi s l ocati on . Th e c ri t i cal depth with t he l owes t , vali d , wate r surface was 

used . 
Ri ver: 1 Reach : 1 RS: 212.56 Profi le: PF#2 

wa r ni ng: The vel oci ty head has changed by mo r e than 0 . 5 ft (0 . 15 m) . Thi s may indi cat e t he need fo r addi t i onal cross sections. 
warn ing: The e nergy l oss was g reat e r t ha n 1.0 f t (0.3 m). between the cur rent and previous c ross sect i on. This may indi cate 

t he need fo r additional c ross sections . 
Note: Multiple c ritical dept hs were fo und at thi s l ocation . The c riti ca l depth wi t h the l owes t, val id, wat e r surface was 

used. 
River: 1 Reach : 1 RS: 212.46 Profile: PF#1 

wa rning: oi vi ded f l ow comput:ed for th i s cross-secti on . 
wa rning : Th e ve l oci ty head has changed by more t han 0. 5 ft (0 . 15 m). Thi s may indi cat e t he need f o r add i tiona l c ross sections. 
warni ng : The e nergy loss was g reat er t han 1.0 ft (0 . 3 m). be t ween the curre n't and previous c ross section. Thi s may indicate 

t he need for addit ional cross sections . 
Not:e: Multi pl e c r i tical dept hs we re fo und at t hi s l oca ti on . 

used. 
The critical depth wi th the l owest, vali d, wate r su r face was 

Rive r : 1 Reach: 1 RS: 212.46 Prof i l e: PF#2 
warning: The vel oci ty head has cha nged by more t han 0. 5 f t (0 . 15 m) . Th is may indicate t he need f o r additi ona l cross sections. 
warni ng :Th e energy l oss was greater t han 1. 0 f t (0.3 m). between t he curre nt and previous c ross sect i on . Thi s may indi cate 

the need for additional c r oss sections. 
Note: Multipl e crit i cal depths were fou nd at t hi s locati on. The c riti cal dept h with the l owest, vali d , water su r f ace was 

used . 
Ri ve r: 1 Reach : 1 RS: 212. 37 Profil e: PF#1 

wa rn ing The ene r gy loss was greater t ha n 1.0 ft (0. 3 m). between t he cu rrent and previous c ross secti on . Thi s may indi cate 
the need for addi t i onal cross sections. 

Not:e: Multipl e critical depths we re found at this locat i on . The c ri t i cal de pt h wi th the l owest, valid, wat e r s urface was 
used . 

Ri ve r: 1 Reach : 1 RS: 212.37 Profil e: PF#2 
wa rn i ng :The ene r gy l oss was greater t han 1. 0 ft (0 . 3 m). be t ween t he cu rrent and previous c ross secti on . Thi s may indi cate 

t he need f or add i t i onal cross sections. 
Not e: Mul ti pl e criti cal depths we r e fou nd at this l ocat ion . The cri t i ca l depth with t he l owest, vali d , wat er s urface was 

used . 
Rive r: 1 Reach: 1 RS: 212 . 27 Profil e : PF#1 

wa rn ing:oi vided f low computed for t his cross-section. 
wa rn i ng: The vel oci ty head has changed by more than 0. 5 ft (0 .15 m). This may i ndicate the need fo r additional cross sections. 
warni ng: The energy l oss was greater than 1. 0 ft (0. 3 m). betwee n t he cu rren t a nd previous cross secti on. Thi s may i ndi cat e 

t he need for additi onal cross sections. 
Note: Mult ipl e cri t i cal depths were fou nd at t his locati on . The c r itical depth with t he l owes t , valid , wat e r surface was 

used . 
Ri ver: 1 Reach : 1 RS : 212 . 27 Profi l e : PF#2 

wa rni ng :The ve l ocity head has cha nged by mo re t ha n 0. 5 ft ( 0.15 m). Thi s may indicate t he need fo r additi onal cross s ecti ons. 
wa rni ng: The energy l ass was greater t han 1. 0 ft (0. 3 m). betwee n the cu r re nt and previous cross section. Th i s may indicate 
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Pre - Proj ect 

Note: 
the need 
Multipl e 
used. 

for additional c ros s secti ons . 
c ri t i ca 1 de pth s we re found a t thi s 1 ocati on . 

Ri ve r : 1 Reach: 1 RS: 212.18 Profil e: PF#1 
wa rning : oi vided flow computed for thi s cross - secti on . 

The critica l depth wi~h t he l owes t , valid , wat e r s urface was 

warning :The ve loci ~y head has changed by mo re ~h a n 0 .5 f~ (0. 15 m). Thi s may indica~e ~he need for addi ~iona l cross secLi ons . 
warnin g : The ene rgy los s was g reate r than 1 . 0 ft (0 .3 m). between the current and p revi ous c r oss secti on . Thi s may indi cate 

the need for additi onal c ross sections. 
Note: Multipl e c ritical dept hs we r e fo und at thi s l ocati on . 

used . 
Ri ve r: 1 Reach: 1 RS: 212. 18 Profil e: PF#2 

The c riti ca l de pt h with t he l owes t , vali d , water s urface was 

warni ng : The ve 1 oc i t y he ad has changed by more than 0. 5 ft CO . 15 m). Thi s may i ndi cat e t he need for addit i o n a 1 cross secti ons. 
warning :The ene rgy l oss was grea~ er than 1 .0 ft (0.3 m). between t he cur re nt and prev i ous c ross section . Thi s may indi cate 

the need for additiona l c ross sect ions . 
Note : Mul t ipl e c ritical depths we r e f ound a t thi s l oca tion. The cri t i ca l depth with the l owes t , vali d , wa t e r s urface was 

used . 
Rive r : 1 Reach : 1 RS : 212 . 08 Pr ofile : PF#1 

warning:oi vided f l ow computed f or t hi s c ross-section . 
warnin g : The ve 1 oci t y head has cha nged by mo r e t ha n 0 . 5 ft CO . 15 m) . Thi s may i ndi cate the need f o r additi on a 1 c ross sections. 
Note: Multipl e criti cal depth s we re f ound a t t hi s l oca ti on. The c ri t i cal dept h with the l owest, va l id, wat e r s urface was 

us ed. 
Ri ver : 1 Reach : 1 RS: 212 08 Profil e : PF#2 

warning :The ve locity head 
Note: Multipl e c rit ical 

used. 

has changed by mo r e than 0 . 5 ft C0. 15 m). Th is may indi cat e the need f o r addi t i o na l c ross secti ons . 
de pt hs we re fo und a t t hi s locat i on . The c r itical de pth wi t h t he l owest, va l i d , wat e r s urface was 

Ri ve r : 1 Reach : 1 RS: 211 .99 Profil e : PF#1 
warning :Divided f l ow computed fo r thi s c ross - secti on. 
Note: Multipl e c riti ca l depths we r e f ound at thi s l ocation . 

used. 
Ri ve r : 1 Re ach : 1 RS : 211 . 99 Profil e : PF#2 

Note : Multipl e c riti ca l dept hs we r e found at t hi s l ocation. 
used. 

Ri ve r : 1 Reach: 1 RS: 211. 89 Profil e : PF#1 
Note : Multi pl e c ritical dept hs we r e f ound a t thi s l ocat i on . 

used . 
Ri ve r : 1 Reach: 1 RS: 211 .89 Profil e: PF#2 

Note: Multi p 1 e c r i ti ca 1 depths we re found a t thi s 1 ocati on . 
used . 

Ri ve r : 1 Reach : 1 RS: 211. 79 Profil e: PF#1 
warning:Di vided flow computed fo r thi s c ross-secti on. 
Note: Multipl e c riti cal dept hs were found at thi s locati on. 

used . 
Ri ve r: 1 Reach: 1 RS : 211 .79 Profil e: PF#2 

Note: Multipl e criti c al depths we r e found a t thi s l oca ti on . 
used . 

Ri ve r: 1 Reach : 1 RS : 211 . 71 Profil e : PF#1 
warning: Di vided fl ow computed f or thi s c ross-sec~ i on . 
Note : Multipl e c ritical depths we re f ound a t thi s l ocati on . 

us ed. 
Rive r: 1 Reach: 1 RS: 211 .71 Profil e: PF#2 

Note : Multi p 1 e c ri ti ca 1 de pt hs we re f ound a t thi s 1 oca t i on . 
used . 

Rive r : 1 Reach : 1 RS: 211 .64 Profil e: PF#1 
wa rning : oi vided fl ow computed fo r t hi s c ros s-section . 

The cri t i cal depth with th e l owest , val i d , wate r s urf ace was 

The c ri t i cal depth wiLh the l owes t , valid , water s urface was 

The c r itical depth wi t h t he lowest, va l i d, wat e r s urface was 

The c ri t ica l dept h wi th the lowest, valid, wate r s urface was 

The c ri t i ca l dept h wi t h t he l owest, val i d , wate r s urface was 

The c riti cal de pt h wi t h the l owest, valid , wate r s u r f ace was 

The c r itical depth with t he l owest , va l i d , wate r s urface was 

The crit ical depth wi th the lowes t , va l i d , wat e r s urface was 

warning : The ve 1 oc i ty head has changed by more th an 0. 5 ft ( 0 . 15 m). Thi s may indi cate th e need fo r additi on a 1 c ross sect i ons. 
wa rning :The ene rgy loss was great e r tha n 1.0 ft (0. 3 m). be t ween the current and previ ous c r oss secti on . Thi s may indi cat e 

t he need f or additi on a 1 c ross sections. 
Note: Multipl e c ri t ica l depths we r e found a t thi s l oca ti on . The c riti ca l dept h wi t h the l owes t , valid , wa t e r s ur f ace was 

used . 
Ri ve r : 1 Reach : 1 RS: 211 . 64 Pr ofil e : PF#2 

wa rning : The ve 1 oci t y head has cha nged by mo r e t ha n 0 . 5 ft (0 .15 m) . Thi s may indi cat e t he need f o r additi on a 1 c r oss secti ons . 
wa rning :The e ne rgy loss was great e r than 1.0 ft (0 . 3 m). be t wee n th e current and previous c ross section . Thi s may indi cat e 

the need f or additional c ross secti ons. 
Note: Mul t ipl e c riti cal depth s were found a t thi s l ocati on. The c ri t i cal depth with the lowest , valid , wate r s urface was 

used. 
Ri ver: 1 Reach : 1 RS: 211. 54 Profil e : PF#1 

wa rning: The ve 1 oc i t y head has changed by mo r e t ha n 0 . 5 f t CO . 15 m) . Th is may ind icat e t he need for add ition a 1 cross s ecti ons. 
Note : Multi p 1 e c ri ti ca 1 depth s we re f ound a t t hi s 1 ocati on . The c r i ti ca 1 de pth with t he 1 owes t , va 1 i d, e ne rgy was used . 

Ri ver : 1 Rea ch: 1 RS : 211. 54 Profil e : PF#2 
wa rnin g : The ve 1 oc i t y head has changed by mo r e than 0 . 5 ft CO .15 m). Thi s may indi ca t e t he need f o r additi on a 1 c ross sec t ions. 
Note : Multipl e c riti cal depths we r e f ound a t th1 s locat1on . The c r itical depth wi th the l owes t , vali d, e ne r gy was used . 

Ri ve r : 1 Reach: 1 RS : 211 .52 5 Profll e: PF#1 Upstream 
warning : Th e ve 1 oci t y head has changed by mo r e th an 0 . 5 ft ( 0 .15 m). Th is may indi cate th e need fo r additi on a 1 c ross sections. 
Note: Multi p 1 e cri ti ca 1 dept hs we re f ound a t t hi s 1 oca ti on . The c ri t i ca 1 depth with the 1 owest , va 1 i d , ene rgy was used . 

Rive r : 1 Reach : 1 RS : 211. 525 Profil e: PF#1 Downs tream 
wa rning: Th e ve 1 oci ty head has changed by more th an 0. 5 f t ( 0 . 15 m). This may indi cate th e ne ed f or addition a 1 c ross secti ons . 
Not e : Multip l e criti cal depths we re found a t th is l ocation . The critical depth with th e l owes t , valid , energy was used . 

Ri ve r : 1 Reach: 1 RS: 211 . 525 Profil e : PF#2 up s t ream 
wa rning: Th e ve 1 oc i t y head ha s changed by more th an 0. 5 ft ( 0 .15 m). This may indi ca t e th e ne ed f or addition a 1 c ross secti ons . 
Note : Multipl e c riti ca l de pt hs we re f ound a t thi s l oca ti on . The crit i ca l depth wi t h th e l owes t , valid , energy was used . 

Ri ve r: 1 Reac h : 1 RS : 211 .52 5 Profil e: PF#2 Downst ream 
wa r ning : The ve 1 oc i t y head has changed by mo re tha n 0. 5 f t (0 .15 m). Thi s may indi cate the need f or addition a 1 cross secti ons . 
Note: Multipl e c riti cal de pths we re f ound a t thi s l ocati on . The cri t i cal depth with th e l owes t , vali d, ene rgy was used . 

Ri ve r: 1 Reach : 1 RS: 211 .51 Profil e : PF#1 
wa r ning : The ve 1 oci ty head has changed by more than 0 . 5 ft CO .15 m). This may indi cate th e need f o r additi on a 1 c ross secti ons . 
warning: The ene rgy l oss was great er than 1. 0 ft (0 . 3 m). bet ween t he current and prev i ous c ross secti on. Thi s may indi cate 

t he need f or additi onal c ross sect i ons. 
Note: Multipl e c riti ca l de pths we re f ound a t thi s l oca ti on. The c ri t i ca l depth wi t h th e l owest , valid, ene rgy was used . 

Ri ve r : 1 Reach: 1 RS: 211 .51 Profil e: PF#2 
wa rning : The ve 1 oc i t y head has changed by more tha n 0 . 5 ft (0 . 15 m) . Thi s may indi cate the need f o r addi t i on a 1 cross sections . 
warning: The energy l oss was greater than 1.0 ft (0 . 3 m). be tween t he currem: and prev i ous cross secti on. Thi s may indi cate 

t he need f or addi t ional c ross sections. 
Not e: Multipl e c riti ca l de pths were found a t th is l ocati on . 

Ri ve r : 1 Reac h : 1 RS: 211.41 Profil e: PF#1 
The c riti ca l depth wi t h th e l owest, valid , ene rgy was used. 

wa rning :The e ne rgy loss wa s great e r tha n 1.0 ft (0 . 3 m). between t he current and previous cross sect i on . Thi s may indi ca t e 
the need f o r additional c ross secti ons . 

Ri ve r: 1 Reac h : 1 RS: 211 . 41 Profil e : PF#2 
warning :The energy l oss was great er than 1 . 0 f t (0.3 m). between t he cu rrent and previous c ross secti on. Th i s may indi ca~e 

t he need f or additional c ross secti ons. 
Ri ve r : 1 Reac h : 1 RS: 211 .31 Profil e: PF#1 

warning : The ve 1 oci t y head has changed by mo re t ha n 0 . 5 ft CO .15 m). This may indi cate the need fo r add i t i on a 1 c r oss sections. 
warning: The e ne rgy l oss was g r ea t e r tha n 1. 0 f t (0.3 m). be t ween t he current and prev i ous c ross secti on. Thi s may indi cat e 

the need f or additional c ross secti ons. 
Note: Mul t ipl e c ri t i ca l depth s we re f ound a t thi s l ocati on . The c ri t i cal de pt h wi t h t he l owest, valid , wate r s urface was 

used . 
Ri ver: 1 Reach : 1 RS: 211. 31 Pr ofi 1 e: PF#2 

Page 176 



• 

• 

• 

Pre-Project 
warning:The velocity head has changed by more t:han 0. 5 ft: (0.15 m). Thi s may indicat:e t:he need for addit:ional cross sect:ions . 
warn ing:The energy l oss was great:er t:han 1.0 ft: (0. 3 m). be t:ween t:he current: and previous cross sect:ion. This may indicat:e 

Note: 
the need for additional cross sections. 
Multipl e crit:ical dept:hs were found at this l ocati on . 
used. 

The criti cal depth wiLh the l owest, valid, water su rface was 

River: 1 Reach: 1 RS: 211.21 Profile: PF#1 
warning :The ve l ocity head has cha nged by more than 0.5 ft (0 . 15 m). Thi s may indi cate the need for additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4 . 

This may indicate the need for additional cross sections. 
wa rning: The e nergy lass was greater than 1. 0 ft (0. 3 m). between the current and previous cross section. This may indicate 

the need for additi onal cross sections. 
Note: Mult:i p l e cri tical depths were found at this locati on . The c ri tica l dept h with t:he lowest, valid, water surface was 

used. 
River : 1 Reach: 1 RS: 211.21 Profile : PF#2 

wa r ning: The vel ocity head has changed by more than 0. 5 ft (0 . 15 m). This may indicate t:he need for additional c ross sections. 
warning :The conveyance ratio (upstream conveyance divided by downst ream conveyance) is less than 0 . 7 or greater than 1.4. 

Thi s may indicate t:he need for additional c ross sections. 
warning:The energy loss was greater than 1.0 f t: (0 . 3 m). between the current and previous cross section. This may indi cate 

the need fo r add it:i onal cross sect:ions. 
Note: Mult ipl e critical depths were fo und at: this l ocati on. 

used. 
The cri ti cal depth with the l owest, valid, wat:e r surface was 

Rive r : 1 Reach: 1 RS: 211.12 Profi l e: PF#1 
warning: The vel ocity head has changed by more t:han 0. 5 ft: (0 . 15 m) . Thi s may indicate the need for addi t:i on a l cross sections. 
warning:The conveyance rat:io (upst:ream conveyance divided by downstream conveyance) i s less than 0. 7 or greater than 1.4 . 

This may i ndi cat:e t:he need for addi t:i on a l cross secti ons . 
Note: Multiple critical dept:hs were found at this locat:ion. The criti ca l dept:h with the lowest, valid , water surface was 

used . 
River: 1 Reach: 1 RS: 211.12 Profi l e: PF#2 

warning: The ve l ocity head has changed by more than 0. 5 ft: (0 . 15 m) . Thi s may i ndi cat:e the need for additional cross sections. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is l ess t:han 0. 7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multipl e critica l depths were found at this l ocation. The critica l depLh with the lowest, valid, water surface was 

used. 
Rive r : 1 Reach: 1 RS: 211 .02 Profile : PF#1 

warn ing:oivided flow computed for th i s cross-secti on . 
Note : Mu lt:i p l e cri tica l depths were found at thi s location . 

used. 
River : 1 Reach : 1 RS: 211.02 Profil e : PF#2 

warning:oivided flow computed for this cross-secti on. 
Note : Mult:i p l e cri t:i ca l depths were found at thi s location . 

used. 
River : 1 Reach : 1 RS: 210 . 93 Profile : PF#1 

wa rning : Di vided flow computed fo r this cross-secti on. 
Note: Mult:iple critical depths were found a t: thi s location . 

used. 
River : 1 Reach: 1 RS: 210 . 93 Profile: PF#2 

wa rning:oi vi ded f l ow computed fo r this cross-sect:ion. 
Note: Multiple critical depths were found at: this location . 

used. 
Ri ve r: 1 Reach: 1 RS: 210.83 Profile: PF#1 

wa rn ing: Di vided flow computed fo r thi s cross-section. 
Note: Multiple c ri t i cal depths were found at: this locati on . 

used. 
River: 1 Reach: 1 RS: 210.83 Profile: PF#2 

The critical depth wit:h the lowest, valid, water surface was 

The critical depth wit:h t:he lowest, valid, water su r face was 

The c ritical depth with the l owest , valid , water surface was 

The c ritical depth with the l owesL, val i d , wate r s urface was 

Th e criti cal de pth with the l owes t, valid, wate r surface was 

wa rning: Divided flow computed for t hi s cross-section. 
warning:The ve l ocity head has changed by more than 0.5 ft: (0 . 15 m) . Thi s may indicate the need for additi onal cross sections. 
Note: Mult:i p l e c ri tical depths were found at t hi s l ocat:i on . The cri tical depth with the l owest, vali d , wat er su rface was 

used. 
Ri ver: 1 Reach : 1 RS : 210.74 Profile: PF#1 

wa rni ng : Divided flow computed for t hi s cross-section. 
Note: Mult:iple critical dept:hs we r e found at: this l ocat i on . 

used. 
Rive r: 1 Re ach : 1 RS: 210.74 Profile: PF#2 

wa rning: Divided flow computed for t hi s cross-secti on . 
Note: Multipl e critical depths we r e found at th i s location . 

used. 
River: 1 Reach: 1 RS: 210 .64 Profile: PF#1 

wa rning : oi vi ded flow compu-red for t hi s cross-secLi on. 
Note: Multiple criti cal depths were found at this location. 

used. 
Ri ver: 1 Reach: 1 RS: 210.64 Profil e: PF#2 

wa rning : oi vi ded flow computed f or this cross-secti on . 
Note: Multiple c ritical depths were found a t this location . 

used. 
River: 1 Reach: 1 RS : 210.55 Profile: PF#1 

The critical depth with the l owest, va l id, wate r surface was 

The critical depth wi t h the l owest, valid, wate r surface was 

The critical depth with the lowest:, val i d, water s urface was 

The cri t:ical depth wit:h t he l owest, valid, wate r surface was 

wa rning :oi vid ed flow computed f or "thi s cross-section. 
warning: The vel oci t y head has changed by more than 0. 5 ft (0 .15 m). Thi s may indicate the need for add itiona l cross sections. 
warning :The conveyance raLio ( upstream conveyance divided by downst ream conveyance) is l ess than 0.7 o r g reate r than 1.4. 

Thi s may indi cate the need for additi onal cross sections . 
NOLe: Multipl e c ritica l depths were foun d at thi s l oca ti on. The critical depth with the lowest, valid, water surface was 

used . 
River: 1 Reach: 1 RS: 210.55 Profile· PF#2 

warning: oi vi ded flow comp u-red for this c ross-section. 
warning : The ve l ocity head has changed by more t:han 0. 5 ft ( 0 . 15 m). This may ind i cate the need for additional cross sect:ions. 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) i s l ess than 0. 7 or grea-rer t han 1.4. 

This may i ndi ca"te the need f or addi Lion a l cross secLi ons . 
Note: Multiple critical depths were found at th is location . The critical depth with the lowest, valid, wate r s urface was 

used . 
River: 1 Reach: 1 RS: 210.46 Profile: PF#1 

warning: The conveyance ratio ( upst ream conveyance di vided by downstream conveyance) i s l ess than 0. 7 or g reater than 1. 4. 
This may ind i cate the need for addi t:i on a l cross secti ons . 

Note: Mult:iple critical depths were f ound at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: 1 Reach: 1 RS: 210.46 Profile: PF#2 
warn ing:The conveyance ratio {upst ream conveyance divided by downst ream conveya nce) i s l ess than 0 . 7 or grea"ter "than 1.4. 

Th is may i nd ica"te the need for addi-rional cross secti ons. 
NOLe : Multipl e critical depths were found at t:his location . The critical depth with t:he lowes t , valid, water surface was 

used. 
River: 1 Reach: 1 RS: 210 . 36 Profi l e: PF#1 

Note : Mult:iple cri t:ical depths were fou nd at this locat i on . 
used . 

River: 1 Reac h : 1 RS: 210 . 36 Profi l e: PF#2 
Note : Mult ipl e crit:ical depths were fou nd at t:his locat i on. 

used. 
R5: 210.26 Profile: PF#1 

The criti cal depth with the lowest, vali d , water s urface was 

The criti cal depth with the lowest, valid, water surface was 

River: 1 Reach : 1 
Note: Multiple critical depths were found at this l ocation . The critical depth wit:h t:he lowest:, val id, water surface was 
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used . 

River : 1 Reach: 1 RS: 210.26 Profile: PF#2 
Note: Mull:ipl e critical depths were found at this location. 

used. 
River : 1 Reach: 1 RS: 210.17 Profi 1 e: PF#1 

The critical depth with the l owest, vali d, water s urface was 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 or greater than 1.4. 
This may indicate the need for addit ional cross sections. 

Note: Mul1:ipl e critica l depths were found at this location . The critical depth with the l owest, va lid , water s urface was 
used . 

River: 1 Reach: 1 RS: 210.17 Profile: PF#2 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0. 7 or greater than 1.4. 

This may indicate the need for additional c ross sections. 
Note: Mu l tiple critica l depths were found at this l ocation. The critical depth with the lowest, valid, water su rface was 

used. 
River: 1 Reach: 1 RS: 210.07 Profile: PF#1 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 
This may indicate the need for additional cross sections. 

Note : Multiple criti cal depths were found at this l ocation. The critical depth with the lowest, valid , water surf ace was 
used. 

River: 1 Reach: 1 RS: 210.07 Profile: PF#2 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS : 209.98 Profi l e : PF#1 

warning :oivided flow computed for this c ross-section. 
Note: Multiple critical depths were found at this location. 

used . 
River: 1 Reach: 1 RS: 209 . 98 Profile : PF#2 

warning:oivided flow computed for this cross-sect ion. 
Note: Multiple criti ca l depths were found at this location. 

used. 
River: 1 Reach : 1 RS: 209 . 88 Profile: PF#1 

warning:oivided flow computed for this cross-section . 

The critical depth with the lowest, valid, wate r surface was 

The critical depth with the lowest, valid , water surface was 

Note: Manning's n values were composited to a single value in the main channel. 
Note: Multiple critical depths were found at this l ocation. The critical depth with the lowest, valid, water surface was 

used. 
River : 1 Reach: 1 RS: 209.88 Profile: PF#2 

warning:Divided flow computed for this cross-section . 
Note: Manning ' s n values were composi ted to a singl e value in the main channel . 
Note: Multip l e critical depths we re found at this l ocation. The critical depth with the lowest, valid, water surface was 

used. 
River : 1 Reach: 1 RS: 209 . 79 Profile: PF#1 

warning:oivided flow computed for this cross-section. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 or greater than 1 . 4. 

This may indi cate the need for additiona l cross sections. 
Note: Multipl e critical depths were found at this l oca tion . The critical depth with the l owest, valid, water surface was 

used . 
Rive r: 1 Reach : 1 RS: 209.79 Profile: PF#2 

warning:oivi ded f l ow compu ted for t hi s cross-section. 
warning:The conveyance rati o ( upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indi cate the need for additional cross sections. 
Note: Multipl e criti cal depths were found at thi s l ocation. The critical depth with the l owest, valid, water surface was 

used . 
River : 1 Reach: 1 RS: 209. 69 Profile: PF#1 

warni ng:oi vided f l ow computed for this cross-section. 
warning: The ve l oci ty head has changed by more than 0. 5 ft (0 . 15 m) . This may indicate the need for additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4. 

This may indi cate the need for additional cross sections. 
Note: Multipl e critical depths we re found at this l ocation. The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 209 . 69 Profile: PF#2 

warning:oivided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for additional cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4 . 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the l owest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 209 . 60 Profile: PF#1 

warning:oivided f l ow computed for this cross-section . 
Note: Multipl e critical depths were found at this l ocation. 

used. 
The critical depth with the lowest, valid , water su rface was 

River: 1 Reach: 1 RS: 209. 60 Profile: PF#2 
warning : oi vi ded f l ow computed for this c ross-secti on . 
Note: Multiple critical depths we r e foun d at thi s l ocation. The critical depth with 

used. 
River: 1 Reach: 1 RS: 209 . 54 Profile: PF#1 

Note: Multiple critical depths were found at this l ocation. The critical depth with 
River: 1 Reach: 1 RS: 209 . 54 Profile: PF#2 

Note: MUltiple cri tical depths were found at this l ocation. The cri tical depth wi th 
River: 1 Reach: 1 RS: 209 . 535 Profile: PF#1 Upstream 

Note: Multiple criti ca l depths were fou nd at this location. The critical depth with 
River: 1 Reach: 1 RS: 209.535 Profile: PF#1 Downstream 

Note: Multiple criti cal depths were found at this location. The critical depth with 
Rive r: 1 Reach: 1 RS: 209.535 Profile: PF#2 Upstream 

Note: Multiple critical depths were found at this location. The critical depth with 
River : 1 Reach: 1 RS : 209.535 Profile: PF#2 Downstream 

Note: Mu ltiple critical depths were found at this location. The critical depth with 
River: 1 Reach: 1 RS : 209.53 Profile: PF#1 

Note: Multipl e critical depths were found at t his locati on. The critical depth with 
River: 1 Reach : 1 RS : 209.53 Profile: PF#2 

Note: Multi ple critical depths we re found at this l ocation . The critical depth with 
River: 1 Reach: 1 RS: 209.42 Profi l e: PF#1 

warning: oi vi ded flow computed for this cross-section. 
warning:The ve l ocity head has changed by more than 0.5 ft (0.15 m) . This may indicate 
Note : Multiple cri tical depths were foun d at this l ocation. The cri tical depth with 

used. 
Rive r : 1 Reach: 1 RS: 209.42 Profile: PF#2 

warning :The velocity head has changed by more than 0 . 5 ft (0.15 m) . This may indicate 
Note: Multipl e criti cal depths were found at this l ocation. The critical depth with 

used. 
River : 1 Reach : 1 RS : 209.33 Profile : PF#1 

the 

the 

the 

the 

t he 

the 

the 

t he 

the 

the 
the 

the 
the 

l owest, valid, water surface was 

lowest, valid, energy was used. 

lowest, valid, energy was used. 

lowest, valid, energy was used. 

lowest, valid, energy was used. 

lowest, valid, energy was used. 

lowest, va l id, energy was used . 

lowest, vali d, energy was used. 

l owest, valid, energy was used. 

need for additional cross sections. 
lowest, valid, wate r surface was 

need for additional cross sections. 
lowest, valid, water surface was 

warning:oivided flow computed for this cross-section. 
Note: Multipl e criti cal depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River : 1 Reach: 1 RS: 209.33 Profile: PF#2 
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Note: Mult:iple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach : 1 RS: 209.24 Profile: PF#1 

warning:oivided flow compuLed for t.his cross-section . 
Note: Mult:iple critical depths were found at this location. 

used. 
River: 1 Reach: 1 RS: 209 . 24 Profile: PF#2 

warning : Divided flow computed for this cross-section . 
Note: Multipl e critical depths were found at this location. 

used . 
River: 1 Reach : 1 RS: 209.14 Profile: PF#1 

warning:Divided flow computed for this cross-secti on. 

The critical depth with the l owest, valid, water surface was 

The critical depth with th e lowest, valid, water surface was 

warning:The energy loss was greater than 1.0 ft (0 . 3 m). be tween the current and previous cross section . This may indicate 

Note: 
the need for additional cross sections. 
Mult:ipl e critical depths were found at this location. 
used. 

River: 1 Reach: 1 RS: 209.14 Profile: PF#2 

The criti cal depth with the lowest, valid, water surface was 

warning:The e nergy loss was greater than 1.0 ft (0. 3 m) . between the cur rent and previous cross section. This may indicate 

Note: 
the need for additional cross sections. 
Mult:iple critical depths were found at this location . 
used. 

River : 1 Reach: 1 RS: 209.04 Profile: PF#1 
warning:Divided flow computed for this cross-section . 
Note: Multiple critical depths were found at this location. 

used. 
River: 1 Reach: 1 RS: 209.04 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
Note : Multiple critical depths were found at this location. 

used. 
Ri ver: 1 Reach: 1 RS: 208.95 Profile : PF#1 

~~~~~ng:~~~~~~~ef~~~t~~~~ud~~~~~rw!~~ 5f~~~~s;ie~~~~"i oca~ion . 
used. 

River: 1 Reach: 1 RS: 208.95 Profile: PF#2 
warning:oivided flow computed for this cross-sect ion. 
Note: Multiple critical depths were found at this location. 

used. 
River: 1 Reach: 1 RS: 208 . 85 Profi 1 e: PF#1 

warning :oivided flow computed for this cross-section . 
NoLe: Multipl e critica l depths were found at this l ocation. 

used. 
Rive r : 1 Reach: 1 RS: 208.85 Profile: PF#2 

warning:Divided flow computed for thi s cross-section . 
Note: Multiple critical depths were found at thi s l ocation . 

used. 
River: 1 Reach: 1 RS: 208.75 Profi l e: PF#1 

warning : Divided flow comput ed for this cross-section. 

Th e critical depth with the lowest, valid, water surface was 

The c ri tical depth with the lowest, valid, water surface was 

The critical depth with the lowest, valid, water s urface was 

The critical de pth with Lhe lowest, va l id, water surface was 

The critical depth with the lowest, valid, water surface was 

The critical depth with the lowest, val id, water surface was 

The critical depth with the lowest, valid, water surface was 

warning : The ve 1 oci ty head has changed by more than 0. 5 ft (0 . 1 5 m) . This may indicate the need for addition a 1 cross sections. 
Note: Mult:iple c ri tical depths were found at this location . The critical depth with the lowest, val id, water surface was 

used. 
River: 1 Reach: 1 RS: 208.75 Profile: PF#2 

warning: The ve 1 oci ty head has changed by more than 0 . 5 ft (0 .15 m). This may indicate the need for addition a 1 cross sections . 
Note: Multiple critical depths were fo und at this l ocation. The c rit ical depth with the lowest, valid, water s urface was 

used. 
River : 1 Reach: 1 RS: 208.67 Profile: PF#1 

warning :Divided flow computed for thi s cross-secti on . 
warning : The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m) . Thi s may indi cate the need for addition a 1 cross sections. 
warning: The conveyance ratio (upst ream conveyance divided by downstream conveyance) i s 1 ess than 0. 7 or greater than 1. 4 . 

This may indi cate t he need for additiona l cross sections. 
warning :The ene r gy l oss was grea t e r than 1.0 ft (0. 3 m). betwee n the curre nt and previous c ross section . Thi s may indi cate 

the need for additi onal cross sections . 
Note: Multiple criti cal depths we re found at thi s l ocati on . 

used. 
River: 1 Reach: 1 RS: 208.67 Profil e: PF#2 

The critical depth with t he lowest, valid , wate r surface was 

warning : The ve 1 oci ty head has changed by more than 0 . 5 ft (0 . 15 m) . This may indicate the need fo r addi tiona 1 cross sections. 
warning : The conveyance ratio (upstream conveyance divided by downstream conveyance) is 1 ess than 0. 7 or greater than 1. 4. 

Th i s may indicate the need for add i tiona l cross sections . 
warning:The energy l oss was greater than 1.0 ft (0.3 m). between the current a nd prev i ous cross secti on. This may indicate 

the need for additi on a 1 cross sections. 
Note: Mult:iple critical depths we r e found at this l ocati on . 

used. 
River: 1 Reach: 1 RS: 208.57 Profi l e: PF#1 

warni ng:Divided flow computed for this cross-section. 

The criti cal depth with the l owest, valid, water surface was 

warning: The ve 1 oci ty head has changed by more than 0. 5 ft (0 . 15 m). This may indicate the need for addi ti on a 1 cross sections . 
warning:The energy loss was greater than 1.0 ft (0. 3 m) . between the current a nd previous c ross sect ion. This may indicate 

Note: 
the need for additional cross sections . 
Multiple critical depths we r e found at this location . 
used. 

River: 1 Reach: 1 RS : 208 . 57 Profil e: PF#2 

The critical depth with the lowest, valid, wate r su rface was 

warning: The ve 1 oci ty head has cha nged by more than 0. 5 ft (0 . 15 m). Thi s may indi cate the need for addition a 1 cross sections. 
wa rning:The ene r gy loss was greater than 1.0 ft (0.3 m). between the current a nd previous c r oss section . Thi s may indicate 

the need for additi on a 1 cross sections. 
Note : Multiple critical depths were found at this location. The c ri tical depth wi th the lowest , valid, water s urface was 

used. 
River: 1 Reach : 1 RS: 208.48 Profile: PF#1 

Note: Multiple critical depths were found at this l ocation. 
used. 

River: 1 Reach: 1 RS: 208.48 Profil e: PF#2 
Note: Mult:iple critical depths were found at this location. 

used. 
Ri ve r : 1 Reach : 1 RS: 208.39 Profi l e: PF#1 

The cri tical depth with the lowest , valid , wate r surf ace was 

The critical depth with the lowes t , val id, water surface was 

wa rning : The energy l oss was greater than 1.0 ft (0.3 m). between the current and previ ous cross secti on . Th is may indicate 

Note: 
the need for additiona l c r oss sections. 
Mu lti ple c riti ca l depths were found at this l ocation. 
used. 

River: 1 Reach: 1 RS: 208.39 Profile : PF#2 

The c ri ti ca 1 depth with the 1 owes t , va 1 i d, water surface was 

warning:The energy loss was greater than 1.0 ft (0. 3 m). between the current and previous cross section. This may indicate 

Note: 
the need f or add i tion a 1 cross sections. 
Multiple critical depth s were found at this location. 
used . 

River: 1 Reach : 1 RS: 208.29 Profil e: PF#1 

The c riti cal depth with the lowes t , valid, water su r face was 

warn ing :The energy loss was greate r than 1.0 ft ( 0. 3 m). between the cu r rent and previous cross secti on . This may i ndi cate 
the need for addition a 1 c r oss sections . 

Note: Mult:iple critical depths were found at this location . 
used. 

The c ritical depth with the lowest, val id, water s urface was 

River: 1 Reach: 1 RS: 208.29 Profi 1 e: PF#2 
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warn ing: The energy l oss was greate r than 1. 0 ft CO . 3 m). bet ween t he current and previous cross section. Th i s may i ndi cate 

t he need f or addi tional cross sections. 
Not e: Mul ti pl e cri t i ca l de pths we re found at t his l ocat i on. The c ritical dept h with t he l owest, va l i d , water s urface was 

used . 
Rive r : 1 Reach : 1 RS : 208 . 19 Profil e: PF#1 

wa rn i ng : oiv i de d f l ow com\'uted fo r thi s cross - section . 
Note : Mul t i pl e c ri t i ca depths we re found at t hi s l ocation . The c ri t i cal de pt h with t he l owes t , va li d , water s urface was 

used . 
Ri ver: 1 Reach: 1 RS : 208 . 19 Profil e : PF#2 

wa rning : Div_i ded f l ow com\'uted f or th is c ross-secti on . 
Note : Mul t ipl e c ri ti ca dept hs we re found at t his l ocati on. The critical depth with the l owes t , valid , wate r s urface was 

used . 
Ri ve r : 1 Reach: 1 RS: 208. 10 Profil e: PF#1 

warni ng: oi vi ded fl ow com\'u ted f or t hi s cross- sect i on. 
Note: Multipl e criti ca depths we re f ound at thi s l oca ti on . The cri t i cal depth with t he l owest, valid, wat e r s ur f ace was 

used . 
Rive r: 1 Reach : 1 RS: 208. 10 Profil e : PF#2 

Note: Multipl e cri t i cal depths we re f ound at th is locat i on. The c ri t i ca l dept h wi t h t he l owest , va li d, wate r s urface was 
used . 

Rive r : 1 Reach: 1 RS : 207 . 99 Profil e: PF#1 
wa rning:Di vi ded fl ow compu ted f or this c ross - section. 
wa rning : The energy l ass was greate r than 1. 0 ft CO. 3 m). between t he current and prev i ous cross section. Thi s may i nd icate 

t he need fo r addi t i ona l cross secti ons. 
Note : Multipl e criti cal dept hs we re f ound at th is l ocat i on . The critical dept h with t he l owest , vali d , wat e r su rface was 

used. 
Ri ver : 1 Reach : 1 RS: 207.99 Profil e: PF#2 

wa rning: Di vided f l ow com\'uted f or t his c ross-section . 
Not e : Multipl e criti ca depths we re f ound at t his l ocat i on . The c ri t i cal depth with t he l owest, va li d, wate r s urface was 

used . 
Ri ve r : 1 Reach: 1 RS: 207.90 Prof i l e: PF#1 

warning: oi vi ded fl ow computed fo r thi s c ross - sect ion. 
warning: The ve l ocity head has changed by mo re than 0. 5 f t CO .15 m). Thi s may indi cate t he need fo r addit i onal cross secti ons . 
wa rning: Th e ene rgy l oss was great e r than 1. 0 f t ( 0 .3 m). beLween t he cur re nt and previ ous cross secL i on. Thi s may indi cate 

t he need f or addi t i onal cross secti ons. 
Note: Mul t ipl e criti ca l dept hs we re found at this l ocation . The c riti cal depth wi t h t he l owest, va l i d , wate r s ur f ace was 

used . 
Rive r: 1 Reach: 1 RS : 207 . 90 Profil e : PF#2 

wa rning: The veloc i ty head has changed by mo re than 0.5 ft C0. 15 m). This may i ndi cate the need for add i ti onal cross secti ons. 
Note: Mul ti pl e criti ca l dept hs we re fo und at t his l ocati on . The critical dept h with t he l owest, vali d, wate r surface was 

used . 
River : 1 Reach : 1 RS: 207 . 80 Profil e: PF#1 

wa rni ng:oi vi ded f l ow computed for thi s cross - section. 
wa rn i ng:The ene rgy l oss was greate r t han 1.0 f t C0 . 3 m). bet wee n the current and previ ous c ross secti on . Thi s may indi cate 

the need fo r additi onal cross secti ons . 
Not e: Mul ti pl e crit ica l depths we re f ound at t his l ocation. The cri t i cal depth wi t h t he lowest , vali d, water surface was 

used. 
Ri ver: 1 Reach : 1 RS: 207.80 Profil e: PF#2 

wa rning :oi vi ded fl ow comp uLed fo r t:hi s cross-sect i on. 
wa rning:The ene rgy loss was great er than 1.0 f t C0.3 m). between t he cur rent and previ ous cross secti on. Thi s may i ndicate 

t he need for addi Li onal c ross secti ons. 
Note : Multipl e cri ti ca l depths we re f ound at t his l ocat i on. The c ri t i cal depth with t he l owest, va l i d , wate r surface was 

used . 
Ri ve r : 1 Reach : 1 RS: 207.71 Profil e : PF#1 

wa rnin g: oi vi de d f l ow com\'uted f o r thi s c ross-secti on. 
Note : Multipl e criti ca depths we re fo und at this l ocati on. The critical depth with the l owest, valid, wate r surface was 

used. 
Ri ve r : 1 Reach: 1 RS : 207.71 Profil e : PF#2 

warning:The energy l oss was greate r t han 1 .0 f t C0.3 m). between t he current and previous cross section . This may indi cat e 
the need for addi ti onal c ross secti ons. 

Note: Mu lti ple cri ti cal depths we re f ound a t th is l ocati on . The c ritical depth with t he l owest, va li d, water surface was 
used . 

Ri ve r: 1 Reach: 1 RS : 207.62 Profi l e: PF#1 
warni ng: oi vi ded f l ow com\'u ted f or t his c ross-section . 
Note: Multipl e criti ca dept hs we re f ound at t his l ocati on . Th e c riti cal de pth wi t h t he l owest, va lid , water su rface was 

used . 
Rive r : 1 Reach: 1 RS: 207. 62 Profil e: PF#2 

warning : oi vi ded f l ow computed f or t hi s c ross - sect i on. 
wa rn i ng: The ve l oci ty head has changed by mo re t han 0.5 ft C0 .15 m) . Thi s may i ndi cat e the need fo r additional cross sections . 
wa rn i ng :The energy l oss was greate r than 1. 0 ft (0 . 3 m) . be t wee n th e cu rre nt and prev i ous cross secti on. Thi s may indi cate 

t he need fo r additi onal c ross secti ons. 
Not e: Multi pl e criti ca l dept hs we re f ound at t his l ocation . The c ri t i cal depth with the l owest, val i d , wat er surf ace was 

used . 
Rive r : 1 Reach : 1 RS: 207. 49 Profil e : PF#1 

Note: Multipl e crit ical dept hs were f ound at thi s l ocation . The c riti cal dept h wi t h the lowes t , valid, ene rgy was used . 
River : 1 Reach: 1 RS: 207. 49 Profile : PF#2 

Not e : Multipl e criti cal de pt hs we re f ound at t hi s l ocation. The c rit i cal dept h with the l owest, valid , ene rgy was used . 
Rive r : Reach : 1 RS: 207. 485 Profil e: PF#1 

Note: Mome nt um answer i s not val i d if t he water s urface i s above t he l ow cho rd o r i f 
answer has been di s regarded . 

Ri ver : 1 Reach : 1 RS: 207. 485 Profil e: PF#1 Upst ream 
Not e: Multip l e cri t i cal de pt hs we re f ound at t hi s l ocation . The c ri t i cal depth with 

Rive r: 1 Reach : 1 RS: 207 .485 Profil e: PF#1 Downs t ream 
No t e: Mul t i pl e criti ca l de pths we re f ound at t his l ocat i on. The c riti cal dept h with 

Rive r : 1 Reach : 1 RS: 207. 485 Profil e: PF#2 Upst ream 
Note: Multi pl e c rit ical depths were f ound at thi s l ocati on . The c ri t i cal dept h with 

Ri ver : 1 Reach : 1 RS: 207. 485 Profil e: PF#2 Downst ream 
Not e: Mul t ipl e crit ical depths we re f ound at t his l ocation. The c rit i cal dept h wi t h 

River : 1 Reach : 1 RS: 207.48 Profil e: PF#1 
Not e: Mul t i pl e critica l depths were fo und at t hi s l ocation. The cri tical depth with 

River: 1 Reach : 1 RS: 207.48 Profil e: PF#2 
Not e: Mul tipl e criti ca l depths we re f ound at th is l ocat ion . The c ri t i cal dept h with 

Ri ver: 1 Reach : 1 RS: 207.43 Profil e: PF#1 
wa rn i ng :The vel oci ty head has changed by mo re than 0.5 ft C0 .15 m). Thi s may i ndi cate 
wa rni ng: The conveyance rati o (upstream conveyance di vid ed by downst ream conveyance) i s 

Th is may indi cate t he need for add itional c ross secti ons. 
Not e: Multipl e cri t i cal dept hs were f ound at t his l ocation . The c ri t i cal de pth with 

used . 
Ri ve r: 1 Reach: 1 RS: 207. 43 Prof i l e: PF#2 

wa rn i ng: The conveyance rati o ( upstream conveyance di vi de d by downstream conveyance) i s 
Thi s may in di cate th e need for additi onal c ross secti ons . 

Note : Mul tip l e cri ti cal de pt hs were f ound at t his l oca ti on . The c ri t i cal depth wi t h 
used . 

Rive r : 1 Reach: 1 RS : 207.34 Profil e: PF#1 

there i s wei r f l ow. The momenLum 

the l owest , val i d, ene rgy was used . 

t he lowes t , val i d , ene rgy was used . 

the l owes t , val id , ene rgy was used . 

the l owes t 1 val id, ene rgy was used. 

the l owes t I vali d , ene rgy was used. 

the lowest, vali d , energy was used . 

the need for additi onal cross secti ons. 
l ess t han 0.7 or great e r t han 1. 4. 

t he lowest, val id, wate r s urf ace was 

l ess t han 0.7 or greate r tha n 1.4. 

t he lowest , va l i d , wate r s urf ace was 

warni ng: Divided f l ow com\'uted f or t hi s c ross-section . 
Note: Mul tipl e criti ca depths were f ound at t his l ocati on . The c riti cal depth wi t h the lowest, val id, wate r surf ace was 

used . 
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River: 1 Reach: 1 RS: 207.34 Profi l e: PF#2 

Note: Multiple critical depths were found at this l ocati on . The c riti cal depth with the l owest, valid, water surface was 
used. 

Rive r : 1 Reach: 1 RS: 207.27 Profile: PF#1 
warning: Divided flow computed for this cross-section. 
warning: The ve 1 oci t:y head has changed by more than 0 . 5 ft (0 .15 m). This may ind icate the need for addition a 1 cross sections. 
warning:The conveyance rat i o (upstream conveyance divided by downstream conveyance) is l ess t ha n 0. 7 or greater than 1.4. 

This may indicate the need for additional c ross secti ons . 
Note : Multiple critical depths were found a t this locati on. The c riti cal depth with the lowest , valid, water surface was 

used. 
River: 1 Reach : 1 RS: 207.27 Profile: PF#2 

wa rning : The ve 1 oci ty head has changed by more than 0. 5 ft (0 . 15 m). This may indi cate the need for addition a 1 c ross sections. 
warning:The conveyance ratio (upst ream conveyance divided by downstream conveyance) i s less than 0 . 7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multipl e critical depths were found at t hi s location. The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 207.16 Profi l e: PF#1 

warning:oivided flow computed for this cross-section. 
warning: The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m). Th is may indicate the need for addition a 1 cross sections. 
warning:The conveyance ratio (upstream conveyance di vi ded by downst:ream conveyance) is less than 0. 7 or greater than 1.4. 

This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at th i s location. The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach : 1 RS: 207.16 Profi l e: PF#2 

warning : The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m) . Thi s may indicate the need for addition a 1 cross sections. 
warning :The conveyance ratio ( upstream conveya nce divided by downstream conveyance) is less than 0. 7 or greater than 1.4. 

This may indicate the need fo r addition a 1 cross sect i ons. 
Note: Multiple critical depths were found at this location . The c riti cal depth with the lowest , valid, water s urface was 

used. 
River: 1 Reach : 1 RS: 207.07 Profile: PF#1 

warni ng :The energy equation could not be balanced within the specified number of iterations. The program used critical depth 
for the wat.e r surface and cont:i nued on with t he ca 1 c ul aLi ons. 

warni ng:oi vided f l ow computed for this cross - secti on . 
warning:The velocity head has changed by more than 0. 5 ft (0 .15 m) . This may indicate the need for additional cross sections. 
warning: Th e conveyance rati o ( up stream conveyance di vided by down s tream conveya nce) is l ess than 0. 7 or greater than 1.4. 

Thi s may indi cate the need f o r addi tion a 1 cross sections. 
wa rning:The e nergy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross section . This may indicate 

the need for addi ti on a 1 cross sections. 
warni ng :ou ring t he standard step iterations , whe n t he assumed water s urface was set equal to criti cal depth, the calculated 

water su r face came back bel ow c riti ca l depth . Thi s indicates that there is not a vali d subcritical answer . The 
program defaulted to critical depth . 

Not e: Multiple critical depths were found at this l ocation . The c ritical depth with the lowest, valid , wate r surface was 
used. 

Rive r: 1 Reach: 1 RS: 207 . 07 Profi 1 e : PF#2 
warning:The energy equation could not be balanced within t he s pecified number of iterations. The program used critical depth 

for the water s urface and continued on with the calcul ations. 
warn ing: oi vided flow computed for this cross-secti on . 
wa rn i ng: The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for addition a 1 cross sections. 
wa rning :The conveyance ratio ( upstream conveyance divide d by downstream conveyance) is l ess t han 0. 7 or greater than 1.4. 

Thi s may indi cate the need for additi onal c r oss secti ons. 
warning:The e ne rgy l oss was greater than 1. 0 ft (0. 3 m). betwee n the curre nt and previous cross secti on . This may indi cate 

the need fo r additi onal c ross secti ons . 
warning: ou ri ng the standa rd step iterations, whe n the assumed water s urface was set equa 1 to c ri ti ca 1 depth, the ca 1 cul a ted 

water s urface came back bel ow c riti cal depth. Thi s indicates that the re i s not a valid subcriti cal answer. The 
program defaulted to criti cal depth . 

Note: Multiple c riti cal depths were found at this locati on. The critica l depth wi th the l owest, valid, water s u rface was 
used . 

Rive r: 1 Reach: 1 RS: 206.97 Profi l e : PF#1 
warning: oi vi ded flow computed for this cross-secti on. 
Note: Multiple cri t i cal depths were found at this location. The critica l depth with the l owest, valid, wat er s u rface was 

used. 
River: 1 Reach: 1 RS: 206 . 97 Profile: PF#2 

wa rn i ng: oi vi ded flow computed fo r this c ross-section . 
Note: Muhiple critical depths were found at this location . The critical depth with the l owest, va lid , water surface was 

used. 
River: 1 Reach: 1 RS: 206 . 88 Profile : PF#1 

warning: Divided flow computed for this c ross-section . 
Note : Muhiple criti ca l depths we r e found at this location. The c ritical depth wi th the l owes t , valid, water s ur f ace was 

used . 
River: 1 Reach: 1 RS : 206.88 Profile : PF#2 

warning:oivided flow computed for thi s c ross-section. 
Note: Muhiple criti cal depths we r e found at this location. The cri tical depth with t he l owest, valid , wate r surface was 

used. 
River: 1 Reach: 1 RS : 206.79 Profile : PF#1 

warning : oi vi ded flow computed fo r this cross-section. 
Note: Muhipl e criti ca l depths we re fou nd at this location. Th e criti cal depth with the lowest, valid , wate r surface was 

used. 
River: 1 Reach: 1 RS: 206.79 Profile: PF#2 

warning :oi vided flow computed for thi s cross-section. 
Note: Muhipl e cri t i ca l depths we re found at th i s location. Th e c riti cal de pth with the l owes t , valid, wat e r surface was 

used . 
River: 1 Reach: 1 RS: 206.7 Profile: PF#1 

warning :Divided fl ow computed for this cross-section. 
Note: Muhipl e criti ca l depths we r e fou nd at this location. The c riti cal depth with the lowest, val i d , wat e r su rface was 

used . 
River: 1 Reach: 1 RS : 206.7 Profile: PF#2 

warning:Divided flow computed for this cross-section. 
Note: Muhiple criti ca l depths we re fo und at this location. The critical depth with the lowest, valid, water s urface was 

used . 
River: 1 Reach: 1 RS: 206.6 Profile: PF#1 

wa rning: oivided fl ow computed for this cross-section. 
Note: Muhiple criti ca l depths we re fou nd at thi s locati on. The c riti cal depth with the lowes t, val id, water s urface was 

used. 
River: 1 Reach: 1 RS: 206.6 Profile: PF#2 

warning: oi vi ded flow computed for t hi s cross-secti on. 
Note: Muhiple critical depths were found at this location. The c riti cal depth wit h t he lowest, valid , water surface was 

used. 
River: 1 Reach: 1 RS : 206.51 Profil e: PF#1 

warning: oi vi ded flow computed for this cross-sect i on. 
Note: Muhipl e criti ca l depths were found at this location. The c riti cal depth with the lowest, val id, water s urface was 

used. 
River: 1 Reach: 1 RS: 206.51 Profil e: PF#2 

Note: Muhiple c riti cal depths were found at thi s location. The criti cal depth with the lowest , valid, water surface was 
used. 

Rive r: 1 Reach: 1 RS: 206.41 Profile: PF#1 
warning:oivided flow computed for this cross-secti on . 
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Note: Multiple critical depths were found at this l ocation. The critical depth with the l owest, valid, wate r surface was 

used. 
River: 1 Reach: 1 RS: 206.41 Profile: PF#2 

Note: Mu l tiple critical depths were found at. this location. The critical depth with the l owest, valid, water surface was 
used. 

River: 1 Reach: 1 RS: 206.32 Profile: PF#1 
warning:oivided flow computed for this cross-section. 
Note: Multiple c riti cal dept hs were found at this location. The critical depth with the l owest, va li d, wate r surface was 

used. 
River: 1 Reach: 1 RS : 206.32 Profile: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, va li d, wate r surface was 
used. 

River: 1 Reach: 1 RS: 206.22 Profi l e: PF#1 
warn ing:Di vided flow computed for this cross-section. 
Note: Multiple criti cal depths were fo und at this l ocat i on. The critical depth with the lowest , valid, water surface was 

used. 
River: 1 Reach: 1 RS: 206 . 22 Profi l e: PF#2 

warn ing:oivided flow computed for this cross-sect i on. 
warning :The energy loss was greater th an 1.0 ft C0.3 m). between the current and previous cross section. This may indicate 

the need for additi ona l cross sections. 
Note: Multiple critical depths were found at this l ocation. The critica l depth with the l owest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 206.13 Profile: PF#1 

warning : oi vi ded flow comput:ed for this c ross - section. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need · for additi onal cross sections. 
River: l Reach: 1 RS: 206.13 Profile: PF#2 

warning: Divided f l ow computed for this cross - section . 
warning:The vel ocity head has changed by more than 0.5 ft C0.15 m). This may indicate the need for additiona l cross sections. 
warning:The energy l oss was greater than 1.0 ft C0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River : 1 Reach: 1 RS: 206.03 Profile: PF#1 

wa rning :oivided flow computed for this cross-secti on. 
warning:The energy l oss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections. 
River: 1 Reach: 1 RS: 206.03 Profi l e: PF#2 

warning:oivided flow computed for this cross-section. 
wa rnin g: The velocity head has changed by more t han 0. 5 ft CO .15 m) . This may indicate the need for additional cross sections. 
warning: The conveyance ratio (upstream conveyance di vided by downstream conveyance) is l ess than 0.7 or greater than 1 .4. 

This may indi cate the need for additional cross sections. 
warning: The energy loss was greater than 1. 0 ft CO. 3 m). between the current and previous cross section. This may indicate 

t he need for additional cross sections. 
Note: Multiple crit i cal depths were found at this location. The critical depth wi th the lowest, vali d, water surface was 

used. 
River: 1 Reach: 1 RS: 205.94 Profi l e : PF#1 

warning:oivided flow computed for this cross-section. 
Note: Multiple critical depths we re found at this location. The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 205 . 94 Profi l e: PF#2 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

River: 1 Reach: 1 RS: 205.84 Profile: PF#1 
warning:oivided f l ow computed for t hi s cross-section. 
Note: Mul tiple critical depths were found at this l ocation . The critical depth with the lowest, valid, water surface was 

used . 
River: 1 Reach: 1 RS: 205.84 Profile: PF#2 

Note: Multiple critical depths we re found at this l ocation. The critical depth with t he l owest, valid, water surface was 
used. 

River: 1 Reach: 1 RS: 205.75 Profil e: PF#1 
warning :oivided f l ow computed for 'this cross-section. 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is l ess than 0 . 7 or greater than 1.4. 

This may i ndicate the need for additional cross sect i ons. 
Note: Multiple critical depths were found at this l ocation. The critical depth with the l owes-c . valid, water surface was 

used. 
River: 1 Reach: 1 RS: 205.75 Profile: PF#2 

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less t han 0. 7 or greater than 1. 4. 
This may indi cate the need for additional cross sections . 

Note: Multiple critical depths were found at this l ocati on. The critical depth with the l owest , vali d, water surface was 
used . 

River: 1 Reach : 1 RS: 205.62 Profi l e: PF#1 
warning:oi vided flow computed for this cross-section. 
Note: Multiple critical depths were found at this l ocation. The critical depth with the lowest, valid, water surface was 

used . 
River: 1 Reach: 1 RS: 205. 62 Profi 1 e: PF#2 

Note: Multipl e critical depths were fou nd at this location. The critical depth with the l owest , valid, water surface was 
used . 

River: 1 Reach : 1 RS: 205. 52 Profi 1 e: PF#1 
warning:oivid ed f l ow compuLed for this cross-section . 
Note: Mu ltipl e critical depths were found at this l ocation. The critical depth with the l owest, valid , water surface was 

used. 
River: 1 Reach: 1 RS: 205.52 Profil e: PF#2 

NoLe: Multiple critical depths were found at this l ocation . The critical depth with the l owest, vali d, water surface was 
used. 

River: 1 Reach : 1 RS: 205.43 Profi l e: PF#1 
warning: oi vi ded flow computed for this cross - section . 
Note: Multiple critical depths were found at this location . The critical depth with the l owest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 205.43 Profile: PF#2 

Note: Multiple critical depths were fou nd at this location. The criLical depth with the l owest, valid, water surface was 
used. 

River: 1 Reach : 1 RS: 205 . 4 Profi l e: PF#1 
warning:The conveyance ratio (upst ream conveyance divided by downstream conveyance) is less than 0. 7 or greater "than 1.4. 

This may indicate the need for additiona l cross sections. 
Note : Multiple critical depths were found at this location. The critical depth with the lowest, valid, water s urface was 

used. 
River: 1 Reach: 1 RS: 205.4 Profile: PF#2 

warning:The conveyance ratio (upstream conveyance divided by downs tream conveyance) is less than 0.7 or greater than 1.4. 
This may indicate the need for addit i onal cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest , valid , water surface was 
used . 

River : 1 Reach: 1 Rs· 205.34 Profi l e: PF#1 
warn ng:oivided flow compu'ted for this cross - section. 
warn ng: The cross - section end points had to be extended ve rti cal l y for the computed water surface. 
Note Multiple critical depths were found at this l ocation. The critical depth with the lowest, vali d, water surface was 

used. 
River : 1 Reach: 1 RS: 205.34 Profi l e: PF#2 
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Note : Multiple critical depths were found at this l ocat i on . The critical depth with the lowest, valid, water surface was 

used. 
Rive r : 1 Reach: 1 RS: 205 . 25 Profi l e: PF#l 

warning:oivided f l ow compu t ed for this cros s-sect:i on . 
warning:The veloci ty head has changed by more than 0 . 5 ft ( 0 . 15 m) . This may indi cate the need for additional cross sections . 
wa rni ng:The conveyance ratio ( upstream conveyance divided by downstream conveyance) is less than 0 . 7 or greater than 1 . 4. 

Thi s may indicate the need for addi tional c ross sections. 
Multiple cri tical dept hs were found at this location . The c riti cal depth with the l owest , valid , water surface was 
used. 

Note: 

River: 1 Reach: 1 RS: 205.25 Profile: PF#2 
warning: The ve 1 oci ty head has changed by more than 0 . 5 ft ( 0 . 15 m) . This may indicate the need for addi ti ana 1 cross sections . 
warning :The conveyance ratio ( upstream conveyance divided by downs tream conveyance) is less than 0 . 7 or greater than 1. 4. 

This may i ndi cat:e the need for addi t.i on a l cross sections . 
Multip l e critical depths were found at this locat ion. The critical depth with the lowest, valid, water surface was 
used. 

Note: 

River: 1 Reach : 1 RS: 205 . 15 Profile: PF#1 
warning : oi vi ded flow computed for this cros s-section . 
Note: Multiple critical depths were found at this location . 

used. 
Rive r : 1 Reach: 1 RS: 205.15 Profile: PF#2 

Note: Mu l tiple critical depths were found at this l ocat i on . 
used. 

River : 1 Reach : 1 RS: 205 . 06 Profi l e: PF#1 

The critical depth with the lowest, valid, water surface was 

The critica l depth with the lowest, valid, water surface was 

warning: oi vided flow computed for this cros s - section . 
warning: The ve 1 oci ty head has changed by mo re than 0 . 5 ft (0 . 15 m). This may indicate the need for addition a 1 cross sections . 
Note: Multipl e critical depths were found at th i s locati on. The c riti cal depth with the l owest , valid , water surface was 

used. 
River: 1 Reach : 1 RS: 205.06 Profile: PF#2 

Note : Multiple critical depths were found at t hi s loca tion. 
used. 

River : 1 Reach : 1 RS: 204.97 Profile : PF#1 
warning:oi v id ed f l ow computed for t hi s cros s-section. 
Note: Multiple critical depths were foun d a t this l ocation. 

used. 
River: 1 Reach : 1 RS: 204.97 Profile : PF#2 

Note: Multiple cri tical depths were found at th i s location. 
used. 

River : 1 Reach: 1 RS: 204 . 87 Profile: PF#l 
warning: oi vi ded flow computed for t.hi s c ross- section. 
Note: Multiple critical depths were found at this l ocation. 

used. 
River: 1 Reach: 1 RS: 204.87 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
used. 

River: 1 Reach : 1 RS : 204 . 78 Profil e : PF#1 

Th e c ritical depth with the lowest, vali d , water surface was 

The critical depth with the l owest, valid , water surface was 

The critical depth with the lowest, valid, water surface was 

The c riti cal depth with the l owest, valid, water surface was 

The critical depth with t he l owest, valid, water surface was 

warning:oivided flow computed for this cross-section. 
warning: The cross-section end poin ts had to be extended ve rti ca 11 y for the computed water s urface. 
Note: Multiple critical depths we re found at this locat i on. The critical dept h with the l owes t , valid, water surface was 

used. 
River: 1 Reach: 1 RS: 204. 78 Profile: PF#2 

Note : Mu l ti ple critical depths were found at t hi s location . 
used . 

River: 1 Reach: 1 RS: 204 . 68 Profile: PF#1 

Th e critical depth with the lowest, valid , water su rface was 

warning:oivided flow compute d for t hi s cross-section. 
warning : The cross-section e nd points had to be extended ve rti ca 11 y for the computed water su rface. 
Note: Multiple critical depths were found at this locat i on . The cri tical depth with the lowest, vali d , water surface was 

used. 
River: 1 Reach: 1 RS: 204.68 Profile: PF#2 

Note : Multiple critical depths were found at this location. 
used . 

Rive r : 1 Reach: 1 RS: 204.61 Profile: PF#1 
warning:oivided flow computed for this cross - secti on. 

The c ritical depth with the lowest, va l id, water surface was 

warning: The cross-section end points had to be extended ve rtl ca 11 y for the computed water s urface. 
Note: Multiple critical depths were found at this l ocatlon . The critical depth with the lowest, valid, water surface was 

used. 
Rive r : 1 Reach : 1 RS: 204.61 Profi l e: PF#2 

Note: Multiple criti ca l depths were found at thi s location. 
used. 

River: 1 Reach: 1 RS: 204. 53 Prof ile : PF#1 
Wa rning:oivided f l ow computed for t hi s cross-section . 

The criti ca l depth with the lowest , valid, water surface was 

warning: The energy 1 ass was greater than 1. 0 ft (0. 3 m). between the current and previous c ross section . Thi s may indicate 

Note: 
the need for additi onal cross sections. 
Multiple critical depths were found at thi s location . 
used. 

River: 1 Reach : 1 RS: 204.5 3 Profi l e: PF#2 

The c riti cal depth with the lowest, valid, water surface was 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross secti on. This may indicate 

Note: 
the need for additi onal cross sections. 
Multiple c ri tical depths were found at this l ocati on. 
used. 

River: 1 Reach : 1 RS : 204.42 Profile: PF#1 
warning: oi vi ded flow computed for this cross-section . 

The critical depth with the l owes t, valid, water su rface was 

warning:The cross-section end points had t o be extended vertically for the computed water surface. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between t he current and previous cross section. This may i ndi cate 

Note: 
the need f o r addi tional cross sections. 
Multiple critical depths we r e found at this l ocati on . 
used. 

River: 1 Reach: 1 RS: 204 . 42 Profile : PF#2 

The criti cal depth wi th the l owest, valid, wat er surface was 

warning :The ene rgy loss was greater than 1. 0 ft ( 0 .3 m) . betwee n the curre nt and previ ous cross section. This may indicate 

Note: 
1:he need for additi onal cross sections. 
Multi pl e critical depths were found at this loca tion. 
used. 

River : 1 Reach: 1 RS: 204.34 Profile: PF#1 
wa rn i ng : Di vided flow computed f o r this c ross-section. 

The c ritical depth with the l owest, valid , water surface was 

warning : The cross-section end points had to be extended ve rti ca 11 y for the computed water s urface . 
wa rning :The velocity head has changed by more than 0. 5 ft (0. 15 m). Thi s may indicate the need for additi onal c ross sect ions. 
warning :The conveyance ratio (upst ream conveyance divided by downstream conveyance) i s l ess than 0 . 7 or greater than 1.4. 

This may indicate the need for additi on a 1 cross sections . 
warning:The ene rgy l oss was greater than 1.0 ft (0. 3 m). between the cur re nt and previous cross section . This may indicate 

Note : 
the need fo r addition a 1 cross sections. 
Multiple critical depths were found at this location . 
used. 

River : 1 Reach: 1 RS: 204.34 Profile: PF#2 

The c riti ca l depth with the l owest , val id, wate r surface was 

warning:oivided flow computed for this c ross-secti on . 
warning: The ve 1 oci ty he ad has changed by more than 0 . 5 ft (0 . 15 m). Thi s may indicate the need for addition a 1 cross sections. 
warning:The conveyance r ati o ( ups tream conveyance divided by down s tream conveyance) is less than 0. 7 or greater t han 1.4 . 

This may indicate the need for additional cross sect i ons. 
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Pre-P ro j ect 
warnin g: Th e energy l oss was g r eat e r tha n 1. 0 ft (0 . 3 m). be t ween t he current and p revious c r oss sect ion . Thi s may i ndi cate 

t he need f or additiona l cross sect i o ns. 
Note: Mul t ipl e c rit ical depths we r e found a t t his l ocat i on. 

used . 
Rive r: 1 Reac h: 1 RS : 204.25 Profil e : PF#1 

The critical de pt h wi t h t he l owest , val id, wat e r s urface was 

warning :The energy eq uation could not be ba l anced wi t hi n t he specified number of i te ra ti ons. The p rogram used critical depth 
f o r the water s urface and cont i nued on wi t h t he ca 1 cul ati ons. 

warning : oi vi ded f l ow compu ted fo r thi s cross - sect ion . 
wa rnin g: Th e ve l oci ty head has changed by mo re t ha n 0. 5 ft (0 .15 m). Thi s may i ndi cate t he need for additional cross sections. 
wa rnin g:The conveya nce rati o ( upst r eam conveyance di vi ded by downst ream conveyance) is l ess than 0.7 o r g r eat e r th an 1.4. 

Thi s may i ndi cate t he need f o r addi tional c ross sections. 
wa rning: The e ne rgy l oss was greate r th an 1 .0 f t (0.3 m) . betwee n t he current and previ ous cross secti on . Thi s may indi cat e 

t he need f or addi tion a 1 c ross secti ons. 
warni ng: ou ring t he s t anda rd step ite rati ons, when the assumed wate r s urface was set eq ual to cri ti ca l depth , the ca l cul at ed 

water s ur face came back be l ow c riti cal dept h . This indi cates that t here is not a vali d s ubc ri t i ca l answer. The 

Note : 
program defaul ted to cri t i ca l de pth . 
Multip le criti cal de pt hs were fo und a t t his l ocati on . 
used . 

Ri ve r : 1 Reach : 1 RS: 204 .25 Pr ofil e: PF#2 

The c r itical depth wit h t he l owest , valid, wat e r s urface was 

wa rning:The ene rgy equat i on could not be ba l a nced within t he speci fied number of ite r ati ons. The program used c r it i cal dept h 
fo r the water s u r f ace a nd cont inued on wi t h t he ca l cul a ti ons. 

wa rn i ng: The ve l ocity head has cha nged by more t han 0.5 ft (0.15 m) . Thi s may indi cate the need fo r additional cross sect ions. 
wa rning:The conveyance rati o (upstream conveyance divided by downst ream conveya nce) i s l ess t han 0.7 or greate r t han 1 .4. 

Thi s may indi cat e t he need f o r additi ona l c r oss secti ons. 
warning :The energy l oss was g r eat er tha n 1. 0 f t (0 . 3 m). between t he current and prev i ous cross sect ion . Thi s may indicate 

t he need fo r a dditi ona l c ross sect i ons. 
wa rnin g : ou ring t he stand a rd step i te rat i ons, whe n t he ass umed water s urface was set equa 1 to c ri t i cal depth , the ca 1 cu 1 a ted 

wat e r s urf ace came back bel ow c riti cal depth. Thi s i ndi cates t hat t he re i s not a vali d subcritical answer. The 

Note: 
program defaul ted t o criti cal de pth . 
Multipl e crit ical de pt hs were f ound at t hi s l ocation . 
used . 

Rive r : 1 Reac h : 1 RS: 204 . 15 Profi l e: PF#1 
Note: Mul t i pl e cri ti cal depths we re f ound a t th is l ocati on . 

used . 
Rive r : 1 Reach : 1 RS: 204 . 15 Profil e: PF#2 

Note: Multi pl e criti cal dept hs were f ound at t his l ocati on . 
used . 

Ri ve r: 1 Reach : 1 RS: 204.05 Pr ofil e: PF#1 

The cri t i ca l depth wi t h t he lowest, valid, water s u rface was 

The critical depth wit:h t he l owest, vali d, wate r s urface was 

The c r itical de pt h wi t h t he l owest , va l i d , wate r s urface was 

warni ng : Th e ve l oc i ty head has cha nge d by more t han 0. 5 ft (0 .15 m). Thi s may i ndi ca te t he need f or additional cross sections. 
warnin g: The conveyance rat io ( upstream conveyance div ided by downstream conveyance) i s l ess t ha n 0. 7 o r greater t ha n 1. 4. 

Thi s may i ndi cate t he need fo r addi t i onal c ross sect i ons . 
wa rn i ng:The e nergy l oss was great er t han 1.0 f t (0.3 m). betwee n the cu rrent a nd p revi ous c r oss sect i on . This may i nd icate 

the need for additi onal c ross secti ons . 
Not e: Mul ti pl e criti cal depths we re f oun d a t t hi s l ocati on . 

used . 
Ri ver: 1 Reach : 1 RS: 204 .05 Pr ofil e: PF#2 

The c ri t i cal depth wit h t he l owest, va l id , wate r s urface was 

warning: The ve l oci ty head has cha nged by more t han 0.5 f t (0. 15 m). This may indicate t he need fo r addit i onal cross secti ons. 
warning :The conveyance ra ti o ( ups tream conveya nce di vi ded by downst ream conveyance) is l ess t ha n 0 . 7 or g reater t ha n 1. 4 . 

Thi s may indi cat e t he need fo r addi t i onal c ross sections . 
warning The ene rgy l oss was great e r than 1 .0 f t (0.3 m) . between t he current and previ ous cross secti on. Thi s may i ndicate 

th e need f or addi t i ana 1 cross secti ons. 
Note: Multi pl e c r it i ca l depths we re fo und at t hi s l ocat i on . 

used . 
River: 1 Reac h : 1 RS: 203.96 Profil e : PF#1 

warni ng: oi vi ded fl ow computed for t his c ross-secti on . 

Th e c ri t i cal depth with t he l owest, vali d, wate r s u rface was 

warni ng: The ve l oci ty head has changed by mo r e th an 0 . 5 f t (0 . 1 5 m). Th i s may indicate t he need for add i ti ona l cross secti ons. 
warning:The conveyance rati o ( upstream conveyance di vided by downst ream conveyance) is l ess t han 0.7 or great e r t han 1.4 . 

Thi s may indi ca t e t he need f o r additi onal c ross secti ons. 
warning: The ene r gy l oss was g r eat e r than 1. 0 f t (0. 3 m). between the current and previous cross secti on. Thi s may indi cate 

Note: 
t he need fo r add i t i onal c ross sect i ons. 
Multi pl e c ri t i cal de pths were fo und at t his l ocation . 
used. 

Rive r: 1 Reach: 1 RS: 203.96 Profil e: PF#2 

The critical depth wi t h t he l owes t , valid , water s urface was 

warning : The vel oci ty head has cha nge d by mo re t han 0 . 5 ft (0 .15 m) . This may i ndi cate th e need fo r add i tional cross sections. 
warning :Th e conveyance ratio (upst ream conveyance divi ded by down stream conveyance) i s less t han 0.7 o r greate r than 1.4. 

Thi s may indi ca t e t he need fo r addit i onal cross secti ons. 
warnin g: Th e ene r gy l oss was greate r t han 1 . 0 f t (0.3 m). between t he cu r rent and p revious c r oss section. Thi s may i ndicate 

Note : 
t he need f or addit i ona l cross sections. 
Multipl e c ri t i ca l depths we r e fo und at thi s l ocati on. 
used . 

Ri ver: 1 Reach : 1 RS: 203.86 Profil e : PF#1 
warning: oi vi ded f l ow computed for th is cross - secti on . 
Note: Multi pl e c ri t i ca l de pt hs we re f ound a t t hi s l ocati on . 

used . 
Ri ve r: 1 Reac h : 1 RS : 203.86 Profi le: PF#2 

Note: Mult ipl e c riti cal de pt hs we re f ound a t thi s l oca ti on . 
used . 

River: 1 Reac h : 1 RS : 203 . 77 Profil e: PF#1 
warning :oivi ded f l ow computed for this c ross-section. 
Note: Multipl e c ri t i cal de pt hs were fo und at t his l ocation . 

used . 
Ri ve r : 1 Reach : 1 RS: 203.77 Profil e: PF#2 

Note: Multipl e c ri tical depths were fo und at t his l ocation. 
used. 

Ri ver: 1 Reach : 1 RS: 203.67 Profil e: PF#1 
Note : Multipl e c r itical depths we r e f ound at t hi s l ocat i on . 

used . 
Ri ve r : 1 Reach: 1 RS: 203. 67 Profi l e: PF#2 

Note : Multipl e cri tical depths we r e f ou nd at t hi s locat i on . 
used . 

Ri ve r: 1 Reach : 1 RS: 203. 58 Profil e : PF#1 
warning :oi vided fl ow computed f or thi s cross-secti on. 
Note : Multipl e c rit ica l depths we r e found at t hi s locat i on. 

used . 
Ri ve r : 1 Reach: 1 RS: 203.58 Profil e : PF#2 

Note : Multipl e c ri t i ca l de pt hs we r e fou nd at t hi s l ocation . 
used. 

Ri ve r : 1 Reach : 1 RS: 203.48 Profi l e: PF#1 
warning :oi vi ded f l ow computed f or t hi s c ross-secti on. 
Note : Mul t ipl e c ri t i cal dept hs we r e found a t thi s l ocation . 

used . 
Ri ve r : 1 Reach : 1 RS: 203.48 Profi l e: PF#2 

Note : Mul t ipl e c rit ical depths we r e fo und at t hi s l ocati on . 
used. 

Ri ver: 1 Reach : 1 RS: 203.39 Profil e : PF#1 
wa rn i ng: Div ided f l ow computed fo r t hi s c ross-secti on . 

The c ri t i cal depth wit h t he l owest, va l i d , water s ur face was 

The critical de pt h with t he l owest, val id, water su r face was 

The critical de pth with the l owest, va l i d , water surface was 

The critical depth wi t h t he l owest, vali d , water s u r f ace was 

The critical depth with t he l owes t , va l id , wate r surface was 

Th e c ri t i ca l depth wit h t he l owes t , val i d , wat e r su r face was 

The criti cal depth wit h t he l owest, va l i d, wate r s urface was 

The c riti cal dept h wit h t he l owest, va li d, wate r s urface was 

Th e c r iti ca l depth with t he l owest, val i d, water s urface was 

The c ritical depth with t he l owest, va l i d , water s urface was 

The critica l depth wi t h t he lowest, va l i d , water s urface was 
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Pre-Project 
warning : The cross-section end points had to be ext ended ve rti call y for the computed water surface . 
Note: Multiple critical depths were found at this l ocat ion. The critical depth with the lowest, valid, water surface was 

used. 
River : 1 Reach: 1 RS: 203 . 39 Profil e: PF#2 

wa rning :oivided flow comput:ed for this cross-secti on. 
Note: Multiple critical depths were found a t thi s location. The critical depth with the lowest , valid, water surface was 

used. 
River: 1 Reach: 1 RS: 203.29 Profile: PF#1 

wa rning:oivided flow computed for this cros s-section. 
Note : Multiple critical depths were fou nd at this location. The c riti cal depth with the lowest, valid, 

used. 
Ri ver: 1 Reach : 1 RS: 203.29 Profile: PF#2 

Note: Multipl e critical depths were found at this l ocation . The critical depth with the lowest, valid, 
used. 

Rive r : 1 Reach: 1 RS: 203.19 Profi l e: PF#1 
warning:The energy loss was greater than 1.0 ft (0. 3 m). between the current and previous cross section. 

the need for additional cross sections. 
Note : Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

used. 
River: 1 Reach: 1 RS : 203 . 19 Profi 1 e : PF#2 

wa rn ing:The energy loss was greater t han 1.0 ft (0. 3 m). between the current and previous cross section. 
the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid , 
used. 

River: 1 Reach: 1 RS: 203.09 Profile: PF#1 
warning: Th e energy loss was greater than 1.0 ft (0. 3 m). between the current a nd previous cross section. 

the need for additional cross sections. 
Note: Multi p 1 e c ri ti ca 1 depths were found at this 1 ocati on. The cri ti ca 1 depth with the 1 owest, va 1 i d, 

used. 
River: 1 Reach: 1 RS: 203.09 Profile: PF#2 

warning : The energy 1 oss was greater t han 1. 0 f t (0 . 3 m). between t he current a nd previous cross section. 
the need for additional cross sections. 

Note: Multipl e c ri tical depths were found at this l ocation. The criti cal depth with the lowest, valid, 
used. 

River: 1 Reach: 1 RS: 202.99 Profil e: PF#1 
Note: Multiple cri ti ca 1 depths were found at this location. The cri ti cal depth with the 1 owest, va 1 i d, 

used. 
River: 1 Reach : 1 RS: 202.99 Profile: PF#2 

Note: Multiple c ritical depths were found at this location . The c riti ca l depth with the l owest , valid , 
used. 

Rive r : 1 Reach : 1 RS: 202.9 Profi l e: PF#1 
wa rning:oivided flow computed for t hi s cross-section. 
Note: Multipl e critical depths were found a t thi s location. The criti cal depth with t he lowest, valid, 

used. 
Rive r: 1 Reach: 1 RS: 202.9 Profi le : PF#2 

Note: Multiple c ritical depth s were found a t this location. The critical depth with the lowest, valid, 
used. 

Rive r : 1 Reach : 1 RS: 202.8 Profile : PF#1 
warning: Divided f low computed f or this cross-section. 
warnin g: The cross-section end points had to be extended ve rti call y for the computed water surface. 
Note: Multiple criti cal depths were found a t thi s location. The c ritical depth with the l owest, val id, 

used . 
River: 1 Reach: 1 RS: 202.8 Profile: PF#2 

Note : Multiple critical depths were found a t thi s l ocat ion . The critica l depth wi th the lowest, valid, 
used . 

River: 1 Reach: 1 RS: 202.69 Profi l e : PF#1 
warn ing: Di vi ded flow computed for t hi s cross-section. 
warning:The c ross-secti on end points had to be extended ve rti cal l y for the computed water surface. 
Note: Mult ipl e critical depths were found at thi s l ocat1on. The c ritical de pth with the l owest, val id, 

used. 
Rive r : 1 Reach: 1 RS: 202.69 Profile: PF#2 

Note: Multiple c ri tical depths we r e found at this location. The criti ca l depth with the lowest, valid , 
used. 

River: 1 Reach: 1 RS : 202 . 59 Profile: PF#1 
wa rnin g:Divided fl ow computed for this cross-section. 

water surface was 

water surface was 

This may indicate 

water surface was 

This may indicate 

water surface was 

This may indicate 

water surface was 

This may indicate 

water surface was 

water surface was 

wate r surface was 

water surface was 

wate r surface was 

water surface was 

wa ter surface was 

wat e r surface was 

wat er surface was 

Note: Multiple critical depths were found at this location. The cri·tical depth with the l owes t , valid, water surface was 
used. 

River: 1 Reach: 1 RS: 202.59 Profile: PF#2 
wa rning :oi vi ded flow computed for thi s c ross-section . 
warning:The energy l oss was greater than 1. 0 ft (0. 3 m). between the current and previous c ross secti on. This may indicate 

the need for additional cross sections. 
Note : Multiple criti cal depths we re fo und at this location. The c ritical depth with the l owest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 202.48 Profil e: PF#1 

warning:oivided fl ow compu1:ed for this cross-secti on . 
warning:The cross-section end points had to be extended vert:icall y fo r t he computed wat e r surface. 
Note: Multiple critical depths were f ound at this location. The cri tica l depth with the l owest:, valid, water surface was 

used. 
River : 1 Reach: 1 RS : 202. 48 Profile: PF#2 

wa rning :oivided flow computed for this cross-section . 
warn ing:The energy loss was greater "than 1.0 ft (0.3 m) . between the current and previ ous cross section. Thi s may indi cate 

the need for additional cross sections . 
Note: Multipl e cri tical depths were found at this l oca ti on. The c ri tica l depth wi th the lowest, va 1 i d, water s urface was 

used. 
River: 1 Reach: 1 RS: 202.37 Profile: PF#1 

wa rning : Divi ded f l ow computed for this c ross-section. 
warning: The cross-section end points had to be extended ve rti call y for the computed water s urface. 
Note: Mu ltipl e critical depths we re fo und at this l ocati on. The c riti cal depth with the lowest, val i d , water surface was 

used. 
River: 1 Reach : 1 RS: 202 . 37 Profi l e: PF#2 

warni ng: oi vided flow computed for thi s cross-section. 
warning:The conveyance ratio (upst ream conveyance divided by downstream conveyance) is less than 0. 7 o r g reat:e r than 1.4. 

This may indicat:e the need for additional cross sections. 
Not e: Multiple crit ical depths were fou nd at this locati on. The c riti cal depth with the l owest , valid, water surface was 

used. 
River: 1 Reach: 1 RS: 202.29 Profile: PF#1 

Note: Multipl e critical depths were found a t this location. The criti cal depth with the lowest, valid, water surface was 
used. 

River: 1 Reach: 1 RS: 202.29 Profile: PF#2 
Note : Multipl e c r itical depths were f ound at t:his location. The crit: i ca l depth with the l owes t , va lid , water surface was 

used. 
River: 1 Reach: 1 RS: 202.18 Profi l e: PF#1 

wa rning:oivided flow computed for t hi s cross-section . 
warning:The conveyance ratio (upstream conveyance di vided by downstream conveyance) is less than 0. 7 or greater t han 1.4 . 

This may i ndi cate the need for additional cross sect i ons. 
warn ing:The energy loss was greater than 1.0 ft (0.3 m). betwee n the current and previous cross section. This may indicate 
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Pre- Proj ect 

Note: 
the need 
Mul t ipl e 
used . 

f o r additi onal c ross secti ons. 
c riti c al de pt hs we r e fo und at t hi s loca ti on . 

Ri ve r : 1 Reach : 1 RS : 202.18 Pr ofil e: PF#2 
wa rning : oivided fl ow computed f o r thi s cross - sect i on . 

The criti ca l dept h with the l owest, valid , wa t e r s ur f ace was 

wa rning: The conveyance rat i o {upstream conveyance di vi ded by downstream conveyance) i s l ess t han 0.7 or greate r t han 1 .4. 
Thi s may indi cat e the need f o r addi t i ona l c r oss sect i ons . 

wa rning : The energy l oss was greate r tha n 1 . 0 ft (0 . 3 m) . be t wee n th e curre nt and previ ous c ross section . Thi s may ind icat e 

Note : 
t he need f o r additi ona l c ross sect ions . 
Mul t ipl e cri t i cal de pths we re f ound at t his l ocati on . 
used. 

Ri ve r : 1 Reach : 1 RS: 202.09 Profil e : PF#1 

The critical depth with t he l owest , va li d, water s urface was 

warning :oi vide d fl ow compuLed f o r t hi s c ros s-secti on. 
wa rning : The conveyance rat i o ( upstream conveyance div ided by downstream conveyance) i s l ess t:han 0 . 7 o r g reate r t han 1 . 4. 

Thi s may in di cate the need for additi onal c ross secti ons . 
warning:The e nergy l oss was g reat e r than 1.0 ft (0. 3 m) . be t wee n t he current and previ ous c ross secti on . Thi s may indi cate 

t:h e need f o r addit:i onal cross sect:ions. 
NOte: Multipl e c riti ca l depths we r e f ound at th is l oca ti on . 

used . 
Ri ver : 1 Reach : 1 RS: 202 . 09 Pr ofile : PF#2 

The c ri t i cal de pth wi t h th e l owest, va lid , wate r s urface was 

wa rning : oiv ided f l ow computed f o r thi s c ross-sect i on. 
wa rning :The conveya nce r ati o ( upst r eam conveyance di vided by downst ream conveyance) i s l ess t han 0 . 7 or greate r tha n 1.4 . 

This may i ndi cat e the need fo r additi ona l c ross sect i ons. 
wa rning:The energy loss was greate r tha n 1.0 f t ( 0 .3 m). betwee n the cu rrent and previ ous cross secti on . Thi s may indi cat e 

t he need f or additi onal c ross secti ons. 
Note : Multipl e c ri t i cal de pths were f ound a t th is l oca ti on . 

used. 
Ri ve r : 1 Reach: 1 RS : 201 .99 Profil e : PF#1 

The cri t: i ca l depth wi t:h t he lowest, valid, wat:e r s urf ace was 

warning : oi vi ded fl ow compu ted f o r thi s c r oss-secti on . 
wa rning : The c ross-secti on e nd points had t o be exte nded ve rti call y f o r t he compu ted wat e r s urface. 
Note : Multipl e c riti cal depth s were f ound at thi s l oca ti on . The c ri t i cal depth with th e l owest, val i d , wa t e r s urface was 

used . 
Ri ve r : 1 Reach : 1 RS : 201 .99 Pr ofil e: PF#2 

warning: oi vi ded fl ow com puted f o r thi s c ross-secti on. 
Note: Multipl e c riti ca l depths we r e fo und at t his l oca t ion . 

used . 
Rive r : 1 Reach : 1 RS: 201.9 Profil e: PF#1 

The c r itical de pth wi t h t he l owest, va li d, water s u r f ace was 

warning: oi vided fl ow computed f o r thi s c ross - sect ion . 
warni ng: The cross-sect i on end point s had t o be extended vern call y f or t he computed water s urface . 
Note: Mul t i pl e c riti cal de pths we re f ound a t th is l oca n on . The critical depth wi th t he l owest , va li d, water s u r f ace was 

Ri ve r : 
Note: 

used . 
Reach : 1 RS: 201. 9 Profil e: PF#2 

Multipl e c r i ti cal depth s we re f ound at th is l ocati on . 
used . 

Ri ve r: 1 Rea ch: 1 RS: 201. 81 Profil e : PF#1 

The criti cal dept h wi t h t he l owest, vali d, wate r surf ace was 

warning : Divided fl ow computed fo r t hi s cros s-section . 
wa rnin g : The c ross-section end points had t o be exte nded ve rt i call y fo r t he computed wate r s urface. 
wa rnin g : The conveyance rati o ( ups t ream conveyance div ided by downs tream conveyance) is l ess t han 0. 7 o r g reater t:h an 1. 4. 

Thi s may i ndi cate the need for additi on a 1 c ross secti ons. 
Multipl e critical depths we r e f ound a t th is l ocati on. Th e c r i ti ca l de pt h wi t h the l owest, va l i d, wate r s urf ace was 
used . 

Note: 

Ri ve r: 1 Reach : 1 RS: 201.81 Pr ofil e: PF#2 
wa rnin g : oi vi de d fl ow computed f o r this c ross-section . 
wa rnin g :The conveyance rat i o ( upstream conveya nce divi ded by downstream conveyance) is less t han 0. 7 or greate r t han 1.4 . 

Thi s may i ndi cat e t he need fo r addit:i ona l cross sections. 
Note : Multipl e criti cal de pt hs we r e f ound at t his l ocat i on . The c r it i cal depth wi th t he l owest, va lid , wate r s u r f ace was 

used . 
Ri ve r : 1 Reach: 1 RS : 201.71 Pr ofil e: PF#1 

wa rning : Di vided fl ow comp uted fo r thi s cross-secti on . 
wa rning : Th e c ross-sect ion e nd points had to be extende d vert i call y for t he computed water s urf ace. 
Note: Mul t iple criti cal dept hs we r e fo und at th is l ocati on. The crit i ca l de pt h with t he l owest, va li d, wat e r surface was 

used . 
Rive r : 1 Reach : 1 RS : 201 .71 Pr ofil e: PF#2 

Note : Multipl e c ritica l dept hs we r e fo und a t th is locat i on . 
used . 

Rive r : 1 Reach : 1 RS : 201. 62 Pr ofil e: PF#1 

The critical depth wi t h t he l owest, vali d, wat e r su rface was 

wa rn i ng: oi vided fl ow computed fo r thi s cros s -sect ion. 
wa rning :The c ross-secti on end poi nts had to be ext end ed ve rti ca ll y f or the computed wate r s urface. 
Note: Mul t ipl e cri t: i cal dept hs we re f ound at t his l ocation . The criti ca l depth with the l owest, valid , wat e r su rface was 

used . 
River: 1 Reach : 1 RS: 201 . 62 Pr ofil e: PF#2 

Note: Mul t ipl e cri t i ca l depths we r e f ound a t this l ocation . 
used . 

Ri ve r : 1 Reach : 1 RS : 201 . 52 Pr ofil e: PF#1 

The cri t i ca l dept h wi t h the l owest , vali d, wat e r s urf ace was 

wa rning: oi vi ded fl ow computed fo r t hi s cross-sect ion. 
wa rn i ng: The c ross-section end poi nts had to be ext ended ve rti ca ll y f o r t he computed wate r s urface. 
Note : Multi pl e cri ti ca 1 dept hs we re found at this 1 ocat i on . The cri t i ca 1 depth with t he 1 owest, va 1 i d , wat e r s ur face was 

used . 
Ri ve r : 1 Reach : 1 RS : 201. 52 Pr ofil e: PF#2 

Note: Multi pl e criti cal dept hs we r e f ound a t this l ocation . 
used. 

Rive r : 1 Reach: 1 RS : 201 . 43 Pr ofil e: PF#1 

The criti cal dept h with the l owest, valid , wat e r surface was 

wa rn ing: oi vi ded fl ow computed for t hi s cross-sect ion. 
warning :Th e c ross-secti on end poi nt s had to be ext ended verti ca ll y for t he comput ed wate r s urface . 
Not e: Multi pl e criti cal depths we re fo und a t this l ocat i on. The criti ca l dept h with the l owest, valid , wat e r s ur face was 

used. 
Ri ve r: 1 Reach: 1 RS : 201 . 43 Pr ofil e: PF#2 

Not e : Mul t ipl e criti cal dept hs we re fo und a t th is l ocat i on . 
used . 

Ri ve r: 1 Reach : 1 RS : 201. 33 Profil e: PF#1 

The cri t i ca l dept h with t he l owest, val i d , wa t e r surface was 

wa rnin g :oi vided fl ow computed f o r thi s cross - secti on. 
wa rnin g :The c r oss-sect ion e nd points had to be extended vert i cal l y for t he computed water s urface . 
wa rning :The ene rgy l oss was great e r than 1. 0 ft ( 0. 3 m). between the cur re nt and prev i ous c ross secti on. Thi s may indi cate 

Not e: 

Ri ve r: 
Note: 

t he ne ed f o r addi t i ona l c ross sect ions. 
Multipl e criti cal depths were fo und at t his l ocat i on . 
used. 

Reach : 1 RS: 201 .33 Pr ofil e: PF#2 
Multipl e cri t i cal depths were fo und at t his l oca ti on . 
used . 

Ri ver: 1 Reac h : 1 RS: 201. 24 Profil e : PF#1 

The crit: i ca l depth wit:h the lowest, va li d, wa t:e r s urface was 

The critical depth wi th t he lowest, val id, wate r surface was 

wa rn i ng: oi vi ded f l ow computed f o r 't hi s c ross-sect ion. 
wa rning: The cross-sect i on end points had t o be extended ve r ticall y for t he computed water s urface. 
Note: Multipl e critical depths were found a t t his l ocati on . The c r itical de pth with the lowest, va li d , water s u rface was 

used . 
Ri ve r : 1 Reach: 1 

Note : Multipl e 
RS: 201.24 Profil e : PF#2 

crit ica l depths we re fo und at t his l ocat i on . The critical depth with the l owest , va li d, wat e r surf ace was 
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used . 
Pre - Project 

River: 1 Reach: 1 RS: 201.14 Profi 1 e: PF#1 
warn ng:Divided flow computed for this cross-section. 
warn ng:The cross - section end points had to be extended vertically for the computed wat:er surface. 
Note Multiple critical depths were found at this locati on. The cri1:ical dep1:h with 1:he lowest, valid, wa1:er surface was 

used. 
River: 1 Reach: 1 RS: 201 . 14 Profile: PF#2 

Note: Multiple critical depths were found at t his l ocation. 
used. 

River: 1 Reach: 1 RS: 201 . 05 Profile: PF#1 
warning:Divided flow computed for this cross- section. 

The cri1:ical depth with the lowest, valid, water surface was 

warning:The cross-section end points had to be extended vertically for the compu1:ed water surface . 
Note: Multiple cri1:ical depths were found at this location . The cri1:ical depth wi1:h the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 201.05 Profile: PF#2 

Note: Multiple critical depths were found at this location. 
used . 

River: 1 Reach: 1 RS: 200.95 Profile: PF#1 

The cri1:ical dep1:h wi1:h the lowes1:, valid, water surface was 

warning: oi vi ded flow compu1:ed for this cross-section. 
warning :The cross-section end points had to be extended ve rtl call y for the computed water surface. 
warning:The conveyance ratio (ups1:ream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1 . 4 . 

This may indicate the need for additional cross sections. 
No1:e : Multiple critical dep1:hs were found a1: 1:his loca1:ion. The cri1:ical dep1:h wi1:h 1:he lowes1:, valid, wa1:er surface was 

used. 
River: 1 Reach: 1 RS: 200.95 Profile : PF#2 

warning:The conveyance ra1:io (ups1:ream conveyance divided by downs1:ream conveyance) is less 1:han 0. 7 or grea1:er 1:han 1.4 . 
This may indica1:e 1:he need for addi1:ional cross see1:ions. 

Note : Multiple cri1:ical dep1:hs were found a1: 1:his l oca1:ion. The cri1:ical dep1:h wi1:h 1:he lowes1: , valid , wa1:er surface was 
used. 

River: 1 Reach: 1 RS: 200.86 Profile: PF#1 
warning:oivided flow compu1:ed for 1:his cross-see1:ion. 
warning:The cross-section end points had to be extended vert:ically for the computed water s urface. 
No1:e: Multiple critical dep1:hs were found a1: 1:his loca1:ion. The critical depth wi1:h the lowest, valid, 

used. 
River: 1 Reach: 1 RS: 200.86 Profile: PF#2 

No1:e: Multiple critical depths were found a1: 1:his loca1:ion. 
used. 

River: 1 Reach: 1 RS: 200.77 Profile: PF#1 
warning:Divided flow computed for this cross-section. 

The cri1:ical dep1:h with the lowes1:, valid, 

warning:The cross-sec1:ion end points had 1:0 be ex1:ended ver1:icall y for 1:he compu1:ed wa1:er s urface . 
No1:e : Multiple cri1:ical dep1:hs were found a1: 1:hi s l oca1:1on. The cri1:ical dep1:h wi1:h 1:he lowest , valid, 

used. 
River: 1 Reach: 1 RS: 200 . 77 Profile: PF#2 

No1:e: Mul1:iple cri1:ical dep1:hs were found a1: 1:his loca1:ion. 
used. 

River: 1 Reach: 1 RS: 200. 67 Profi 1 e: PF#1 
warning: Divided flow compu1:ed for 1:hi s cross-sec1:i on. 

The critical depth with 1:he lowes1:, valid, 

warning:The cross-sec1:ion end poin1:s had 1:0 be ex1:ended ver1:ical l y for 1:he compu1:ed wa1:er s urface. 
N01:e: Multiple cri1:ical dep1:hs were found a1: 1:his l oca1:10n. The cri1:ical dep1:h wi1:h 1:he lowes1:, valid, 

used. 
River : 1 Reach: 1 RS: 200.67 Profile: PF#2 

No1:e: Mul1:iple cri1:ical dep1:hs were found a1: 1:his loca1:ion. 
used. 

River: 1 Reach: 1 RS: 200.58 Profile: PF#1 
warning :oivi ded flow compu1:ed for 1:his cross-sec1:ion . 

The critical dep1:h wi1:h 1:he lowest , valid, 

warning: The cross-sec1:i on end poi n1:s had 1:0 be eX1:ended veni call y for 1:he compu1:ed wa1:e r s urface. 
No1:e: Multiple cri1:ical dep1:hs were found a1: 1:his l oca1:ion. The cri1:ical dep1:h wi1:h 1:he lowes1:, valid, 

used. 
River : 1 Reach: 1 RS: 200.58 Profile: PF#2 

No1:e : Multiple cri1:ical dep1:hs were found a1: 1:hi s loca1:i on. 
used . 

River: 1 Reach: 1 RS : 200.49 Profile: PF#1 
warning:oivided flow compu1:ed for this cross-sec1:ion. 

The critical dep1:h wi1:h 1:he l owes1:, valid, 

warning:The cross-sec1:ion end points had 1:0 be ex1:ended vertically for the compu1:ed wa1:er s urface. 
N01:e: Multiple cri1:ical dep1:hs were found a1: this l oca1:ion. The cri1:ical dep1:h wi1:h 1:he lowes1:, valid , 

used . 
River: 1 Reach: 1 RS: 200.49 Profile: PF#2 

No1:e : Mul1:iple cri1:ical dep1:hs were found a1: 1:his l oca1:ion . 
used. 

Rive r : 1 Reach: 1 RS: 200.39 Profile : PF#1 
warni ng:Divided flow compu1:ed for this cross- sec1:ion. 

The cri1:ical dep1:h with 1:he lowest, val id , 

warning:The cross-sec1:ion end poin1:s had 1:0 be extended verncally for the computed wate r s urface. 
No1:e: Multipl e cri1:ical depths were found a1: this loca1:ion. The critical dep1:h with the lowes1: , valid, 

used . 
River : 1 Reach: 1 RS : 200 . 39 Profile: PF#2 

Note: Mul1:iple cri1:ical dep1:hs were found at 1:his location. 
used . 

River: 1 Reach : 1 RS: 200.3 Profile : PF#1 
warning :oivided flow computed for this cross-section. 

The critical dep1:h wi1:h 1:he lowes 1:, valid, 

warning:The cross-section end poin1:s had 1:0 be ex1:ended vertically for the comp uted water surface. 
No1:e: Multipl e cri1:ical depths were found a1: 1:his l ocation. The critical dep1: h wi t h 1:he lowes t, val id, 

used. 
River: 1 Reach: 1 RS: 200.3 Profile: PF#2 

No1:e: Multiple cri1:ical depths were found a1: this loca1:ion . 
used. 

River : 1 Reach: 1 RS: 200.2 Profile : PF#1 
warning :oivided flow computed for t:his cross-section. 

The critical depth wi1:h the lowes1:, valid, 

warni ng :The cross-section end points had 1:0 be extended veni call y for the computed water surface . 
warning:The energy loss was grea1:er 1:han 1.0 f1: (0. 3 m). be1:ween 1:he curren1: and previous cross section. 

the need for additional cross sections. 
Note: Mu l ti pl e critical depths were found a1: 1:his loca1:ion . The critical depth wi1:h the l owest, valid, 

used. 
Ri ver: 1 Re ach: 1 RS: 200.2 Profile: PF#2 

Note: Multiple cri1:ical depths were found at 1:his loca1:ion. 
used. 

River : 1 Reach: 1 RS : 200.1 Profile: PF#1 
warning: Divided flow computed for this cross-section . 
Note: Multiple cri1:ical depths were found a1: this location. 

used. 
River: 1 Reach : 1 RS: 200 . 1 Profile: PF#2 

No1:e: Multiple cri1:ical depths were found at this location. 
used. 

River: 1 Reach: 1 RS: 200 Profile : PF#1 
warning :oivided flow com~u1:ed for this cross-see1:ion. 

The critical depth with the lowes1:, valid, 

The critical dep1:h wi1:h 1:he lowes1: , valid, 

The critical depth wi1:h the lowes1:, valid, 

water surface was 

wa1:er surface was 

water surface was 

water surface was 

water surface was 

water surface was 

water surface was 

water surface was 

water surface was 

water surface was 

water surface was 

water surface was 

water surface was 

water surface was 

This may indica1:e 

water surface was 

water surface was 

water su rface was 

water surface was 

Note : Multiple critical depths were found at this l ocation. 
used. 

The critical depth with the lowest , valid, water surface was 
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River: 1 Reach: 1 RS: 200 Profile: PF#2 
Pre-Project 

Note: Multiple 
used . 

c ri tical depths were found at thi s location . The criti ca l depth with the l owest, vali d , water s urface was 

River: 1 Reach: 1 RS : 199.91 Profi l e: PF#1 
warning:Divided flow computed for this cross-section. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance ) is 

Note: 
This may indicate the need for additional cross secti ons . 
Muhiple critical depths were found at: t:hi s locat:ion. The crit:ical depth with 
used. 

River: 1 Reach: 1 RS: 199 .91 Profile: PF#2 
warning:The conveyance ratio ( upstream conveyance divided by down sLream conveyance ) is 

This may indicat:e t:he need for additional cross sect ions. 
Note: Multiple crit:ical dept:h s were found at: t:his locat:ion . The c rit:ical dept:h with 

used . 
River: 1 Rea ch : 1 RS: 199.82 Profile: PF#1 

warning:oivided flow computed for this c ross-section. 

less t:han 0.7 or great:er t:han 1 . 4. 

the lowe s t , valid , water s urface was 

l ess than 0.7 or greater t:han 1.4. 

the lowest, valid, water s urface was 

Not:e : Multiple crit:i ca l depth s we re found at: this location . 
used. 

The critica l depth with t:he lowest , valid, wat:er surface was 

River: 1 Reach: 1 RS: 199. 82 Profil e : PF#2 
Not:e : Multiple crit:ical dept:hs were found at this loca t:i on . 

used. 
The crit:ical dept:h with the lowest, val id, water surface was 
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HEC-RAS Project: 

Plan File: 

Geometry File: 

Flow File: 

Report Date: 

cHECk-RAS Report 

pre-project. prj 

pre-project.p01 

pre-project.g02 

pre-project. fO 1 

9/25/2013 

MessaQe ID Messaqe Cross sections affected 
BR LF 01 This is ($strucname$). The 207.485(Bridge-UP) 

selected profile is 209.535(Bridge-UP) 
$profilename$ . Type of flow is 211.525(Bridge-UP) 
low flow because, 1. EGEL 3 of 213.25~(Bridge-UP) 
$egel3$ is less than or equal to 213 . 745(Bridge-UP) 
MinTopRd of $minelweirflow$. 2. 
EGEL 3 of $egel3$ is less than 
MxLoCdU of $mxlocdu$. 

BR LW 02 This is a Bridge Section. The 212.675(Bridge-UP) 
selected profile is 
$profilename$ . EGEL of $egel3$ at 
Section 3 is higher than the 
MinTopRd of $minelweirflow$ 
However, weir flow is not 
computed at this structure. 
Please investigate the problem. 

BR PW 02 This is a Bridge Section. The 212.675(Bridge-UP) 
selected profile is 
$profilename$. Type of flow is 
submerged pressure and weir flow 
because, 1. EGEL 3 of $egel3$ is 
greater than MinTopRd of 
$minelweirflow$ 2. EGEL 3 of 
$egel3$ is equal to or greater 
than MxLoCdU of $mxlocdu$. 3. 
WSEL 2 of $wse l2$ is equa l to or 
greater than MxLoCdD of $mxlocdd$ 

BR PW 05 This is a Bridge Section. The 212.675(Bridge-UP) 
selected profile is 
$profi l ename$ . EGEL of $egel3$ at 
Section 3 is higher than the 
MinTopRd of $minelweirflow$. 
However, weir flow is not 
computed at this structure. 
Please investiqate the problem. 

FW FW 01L The Left encroachment station is 200 . 86; 200.95; 201.05; 201.14; 
within the channel. The Left 201.24; 201.33; 201.43; 201.52; 
encroachment station $encrstal$ 201.62; 201.71; 201.81; 20 1. 9; 
is more than left channel bank 203.77; 203.86; 203.96; 204.05; 
station $stalob$. The l eft 209.04; 209 . 14; 209.24; 210.26; 
encroachment station should be 210.36; 210.55; 210.74; 210 . 83; 
the same as the left channel bank 210 . 93; 211.12; 211.21; 211.31; 
station . 211 . 41; 213.11; 213.66; 213.95; 

214.04; 214.14 

FW FW 01R The Right encroachment station is 201.81; 201 . 9; 201.99; 202.09; 
within the channe l . The Right 202.18; 202.37; 202 . 48; 202.59; 
encroachment station $encrstar$ 202.69; 202 . 8; 202 . 9; 203.09; 
is less than right channel bank 203.19; 203.29; 203.39; 203.48; 
station $starob$. The right 203.58; 203.67; 203.77; 203.86; 
encroachment station should be 203.96; 204.05; 204.15; 204.25; 
the same as the right channel 204.34; 204.42; 204 . 68; 204.78; 
bank station. 204 . 87; 206.13; 206 . 22; 206.32; 

206.41; 207.07; 210.26; 210 . 36; 
211.21; 211.31; 211.79; 211.99; 
213.11; 213.33; 213.38; 213.47; 
213.57; 213.66; 213.85; 213.95; 
214.04; 214.14 

Comments 



FW FW 03L The left channel bank elevation 200.49; 200.77; 201.05; 201.9; 

• 
of $lobelev$ is higher than the 202.09 ; 202.37; 202.48; 202.59 
1-percent-annual-chance WSEL of 202.69; 203.86; 203.96; 204.05 
$wsel$. 205 . 43; 206 . 03; 206 . 13; 206.22 
Relocate the left channel bank 206.7; 206.79; 206.97; 207.07; 
station at or below the 1 - 207.62; 207.71; 207.9; 208.19; 
percent-annual-chance WSEL. 208 . 29; 208 . 39; 208 . 48; 208.57; 
Do not place the bank stations at 208 . 67; 208 . 75; 208 . 85; 209.04; 
the bottom of the channel. 209 . 14; 209 . 24; 209.33; 209.42; 
Do not place the bank stations at 209 . 6; 209.69; 209.79; 209.88; 
the low flow channel. Use the 209.98; 2 1 0.64; 211.12; 211.41; 
Horizontal Variation in II niT 211.71; 213 . 11; 213 . 66; 213. 95; 
Values option in HEC-RAS to 214 . 04; 214.14 
assign different nnu values to 
the left bank slope, low flow 
channel, and the right bank 
slope. Let HEC-RAS compute the 
composite unll value based on the 
depth of flow . 

FW FW 03R The right channel bank elevation 200.3; 201.24 ; 202.09; 202.48; 
of $robe lev$ is higher than the 202.9; 203.39; 205.43; 205.84; 
1-percent annual chance WSEL of 205.94; 206.7 ; 207 . 16; 207.27; 
$wsel$. 207.34; 207.43; 208 . 19; 208 . 29 
Relocate the right channel bank 208 . 39; 208.48; 208 . 75; 208.85 
station at or below the 1-percent 208 . 95; 209 . 33; 209 . 42; 209.69 
annual chance WSEL . 209.79; 209.88; 209 . 98; 210.17 
Do not place the bank stations at 210.46; 210.55; 210.64; 210.74 
the bottom of the channel. 210.83; 210.93; 211.02; 211.12 
Do not p l ace the bank stations at 211 . 71 211.89 212 . 08 213.11 
the low flow channel. Use the 213.33 213.38 213.47 213.57 
Horizontal Variation in un • ~ 213 . 66 213.85 213 . 95 214.04 
Values option in HEC-RAS to 21 4 . 14 
assign different 11n11 values to 
the left bank slope, low flow 
channel, and the right bank 
slope . Let HEC - RAS compute the 
composite 11n11 value based on the 
depth of flow. 

FW FW 04L The 1-percent-annual-chance 208.1 
floodplain is outside of the 

• channel . 
The left station effective of 
$ineffstal$ for the 1 -percent-
annual-chance floodplain is less 
than the left channel bank 
station $stalob$ 
However, the left encroachment 
station $encstal$ is outside of 
the 1-percent-annual-chance 
floodp l ain. 
Adjust the left encroachment 
station so that it will be within 
the f l oodplain. 

FW FW 04R The 1-percent-annual - chance 207 . 8; 207.99; 208.1; 208.85; 
floodplain is outside of the 210.74 
channel . 
The right station effective of 
$ineffstar$ for the 1-percent-
annual-chance floodplain is 
greater than the right channel 
bank station $starob$ 
However, the right encroachment 
station $encstar$ is outside of 
the 1-percent-annual-chance 
floodplain. 
Adjust the right encroachment 
station so that it will be within 
the floodplain. 

FW FW 05L The 1-percent annual chance flood 208.19 
is contained withi n the channel . 
The Left encroachment station 
$encstal$ is outside the channel. 
The Left channe l bank stat i on is 
$stalob$. 
Adjust the left encroachment 
station so that it is the same as 
the left channel bank station . 

• 



FW FW 05R 

• 
FW FW 06L 

FW FW 06R 

FW SC 02 

• FW ST 04BDL 

FW ST 04BUL 

FW ST 04S2L 

FW ST 04S2R 

• 

The 1-percent annual chance flood 208.19; 211.12; 212.08 
is contained within the channel. 
The Right encroachment station 
$encstar$ is outside the channel . 
Right channel bank station is 
$starob$. 
Adjust the right encroachment 
station so that it is the same 
as the right channel bank 
station .. 

The left side of the floodway 208. 1 9 
boundary is within the channel. 
The left station effective of 
$ineffstal$ for the floodway 
profile is more than the left 
channel bank station of $stalob$. 
The left encroachment station of 
$encstal$ is less than the left 
channel bank station. 
Adjust the left encroachment 
station so that it is the same as 
the left channel bank station . 

The right side of the floodway 207.27; 208.19; 211.12; 212.08 
boundary is within the channel. 
The right station effective of 
$ine ffstar$ for the f1oodway 
profile is less than the right 
channel bank station of $starob$. 
The right encroachment station of 
$encstar$ is more than the right 
channel bank station. 
Adjust the right encroachment 
station so that it is the same as 
the riqht channel bank station . 

The surcharge value of 
$surcharge$ is greater than the 
maximum allowable value of 
$allowsurchrg$ 

Use the suggestions from the 
Help section to reduce the 
computed surcharge value to be no 
more than $allowsurchrg$. 

This is ($strucname$) downstream 
internal section. 
The left encroachment station is 
within the channel. 
The left encroachment station of 
$encstal$ is greater than the 
left bank station of $stalob$. 
The leftencroachment station 
should be the same as the left 
channel bank station. 

This is ($strucname$) upstream 
internal section. 
The left encroachment station is 
within the channel. 
The left encroachment station of 
$encstal$ is greater than the 
left bank station of $stalob$. 
The left encroachment station 
should be the same as the left 
channel bank station. 

199 . 91 

213.255(Bridge-DN); 
213.745(Bridge-DN) 

211.525(Bridge-UP); 
213.255(Bridge-UP); 
213.745 (Bridge-UP) 

This is Section 2 of a hydraulic 211.51; 213.25; 213.74 
structure. 
The left encroachment station is 
within the channel. 
The left encroachment station of 
$encstal$ is greater than the 
left bank station of $stalob$. 
The left encroachment station 
should be the same as the left 
channel bank station . 

This is Section 2 of a hydraulic 211 . 51; 213.25; 213.74 
structure. 
The right encroachment station is 
within the channel. 
The right encroachment station of 
$encstar$ is less than the right 
bank station of $starob$. The 
right encroachment station should 
be the same as right channel bank 
station. 



FW ST 04S3L This is Section 3 of a hydraulic 211.54; 213.26; 213 . 75 
st r ucture . 
The Left Channel Bank station is 

• outside the Left Abutment 
station . The left encroachment 
station is within t he c h a nnel. 
The left encroachment station o f 
$encstal$ i s greater than the 
l eft bank station o f $stal ob$. 
The left e n croachment statio n 
should be t he same as t h e l e f t 
channel bank station . 

FW ST 04S3R This is Section 3 of a hydr a u lic 211.54; 2 1 3.26; 213.75 
structure. 
The right encroachment station is 
within the channel . 
The right encroachment station of 
$encstar$ is less than the r ight 
bank station of $starob$. The 
right encroachment station shoul d 
be the same as the r i ght channel 
bank station. 

FW ST 06BU This is the Upstream Bridge 212 . 675(Bridge - UP) 
Internal Section . 
Negat i ve surcharge valu e of 
$negsurchrg$ occurs at thi s 
section. Use the suggest i ons 
from the Help sect i on such t hat 
negative surcharge valu e will not 
be less than ( -0. 09) foot . 

FW ST 08S3L This is Section 3 of a hydrauli c 207.49 
structure . 
The left encroachment sta t i on i s 
outside the 1%-annual-chance 
fl oodp l a i n . 
The left station effect i ve o f 
$ineffstal$ for the 1 %- a nnua l -
chance prof ile i s l ess t h an the 
l e ft channe l bank stat i o n o f 
$sta l ob$ . • The 1%-annual- chance f l oodp l ain 
i s outs i de t h e channel . 
The left encroachment station of 
$encsta l $ i s l ess than t h e l e ft 
station effect i ve of $ i neff s t a l $ 
for the 1%-annual-chance p r of ile. 
The Enc Sta L must be within the 
1 %-annual-chance floodp l a i n . 

MP SW 01DK The name of the stream i s 
($streamname$). 
The f l ow regime is subcri t i cal or 
mi xed f l ow. 
Star ting water-surf ace e l evat ions 
are computed from Known WS ELs as 
t he downstream boundary 
condit i on. 
Provide backup informat i on on 
Known water-surface elevat ions or 
use same energy slope for al l the 
profi l es as the starting boundary 
condition and rerun the p l an. 

NT RC OS The left overbank n - va l ue of 204.42; 204.53 204.6 1 ; 204.68 
$nlob$ and the right ove r bank 204.78; 204.87 205.06; 205.15 
n - val ue of $nrob$ are l ess than 205.25; 205 . 75 206 . 32; 206.41 
or equal to the channe l n - value 206.51 ; 206 . 6; 206 . 7 ; 206.79 ; 
of $nch $ . 206.88; 206 . 97; 207 . 07 ; 207.62; 
Follow the procedure in (FHWA, 207.71; 208. 1 ; 209 . 04 ; 209.6; 
1 984) to comput e the n - value f or 210.07; 210 . 26; 210 . 46 
the natural floodplain a nd the 
channe l . 
Or fo llow the procedur e i n (USGS, 
1977) to comput e t he n - value f or 
urban d eve l opment. 
Pl ease submit supporting 
i n f ormation on the eval uation of 
n - values . 

• 



NT RS 02BDC 

• 

NT RS 02BUC 

• NT TL 01S2 

NT TL 01S3 

NT TL 01S4 

• 

This is the Downstream Bridge 
Section (BRD} . The channel n 
value of $chldn$ for t h e 
downstream internal bridge 
opening section is equa l to or 
larger than the channel n val ue 
of $chl2$ at Section 2 . Usually, 
the channel "n " value of t he 
bridge opening section represent s 
the area below the bridge deck 
and is less than the c h a nne l "n" 
value of Section 2. The "n" value 
for Section 2 represents t h e 
natural valley channel section 
roughness for the reach between 
Section 3 and Section 4 . Pl ease 
c hange the "n" value of t he 
internal bridge opening sect i on 
or provide supporting informat i on 
for the use of the higher "n " 
value. 

This is the Upstream Bridge 
Section (BRU} . The channe l n 
value of $chlup$ for the upstream 
internal bridge opening section 
is equal to or larger than the 
channel n valu e of $chl3$ at 
Section 3. usually, the channe l 
"n" value of the bridge opening 
section represents the area be l ow 
the bridge deck and is less than 
the c h anne l "n" value of Sect i on 
3. 
Th e "n" val ue f or Section 3 
represents the natural valley 
channe l section roughness for the 
reach between Sect i on 3 a nd 
Section 4. Pl ease c h ange the "n " 
value of the internal bridge 
opening section o r provi de 
s upporting i nformation f or the 
u se of a h i gher "n " val ue. 

This is Section2 o f a hydraulic 
structu re. The contract i on and 
expansion loss coeff i c i ents are 
$cc$ and $ce$. They shoul d be 
equal t o 0 . 3 and 0 . 5, 
respectively, for typical 
structure sect i ons according to 
page 5-8 of the HEC-RAS Hydraulic 
Reference Manual (HEC, 2010} . 

This is Section3 o f a hydrauli c 
structure. The con t r action and 
expans i on loss coe f ficients are 
$cc$ and $ce$. They shoul d be 
equal to 0.3 and 0.5, 
respect i ve l y, for typical 
structure sections accor ding to 
page 5-8 of the HEC- RAS Hydraul ic 
Reference Manual (HEC, 2010) . 

This is Section 4 of a hydraul i c 
structure . The contraction and 
expansion loss coefficients a r e 
$cc$ and $ce$. Th ey shoul d be 
equal to 0 . 3 and 0.5 , 
respec t ive l y accor ding to page 5-
8 of the HEC-RAS Hydraul i c 
Reference Manual (HEC , 20 1 0) .. 

207.485(Br i dge - DN}; 
209 . 535(Bridge-DN}; 
211.525(Bridge - DN}; 
213.255(Bridge-DN}; 
213 . 745(Bridge - DN} 

207.485(Bridge-UP}; 
209 . 535(Bridge-UP}; 
211 . 525(Bridge-UP}; 
21 2.675(Bridge - UP}; 
213 . 255(Br i dge - UP); 
2 13.745(Bridge-UP} 

211 . 51 ; 2 1 2 . 67; 213 . 25; 21 3.74 

211.54; 2 12.68; 21 3 . 26; 213.75 

207 . 62; 209.6 ; 211.64; 212.74; 
213.33 ; 213.85 



ST DT OlB 

• 
ST DT 02B 

ST DT 03 

• 
ST GD 06 

ST IF 05S2L 

ST IF 05S2R 

• 

This is ($strucname$ ) . ' Upstream 
Dist' of $distup$ in "Bridge 
Width Table" is less than the 
height of the bridge opening of 
$height$. This indicates that 
Section 3 may not be placed at 
the foot of the road embankment 
or wing wa l ls and may not 
represent the natural valley 
cross section. 
Section 3 should be relocated or 
provide a statement that it 
represents the natural valley 
cross section. 
The HEC-RAS geometry file may 
need to be recreated using a GIS 
program. 
Lengths at Sections 4, 3 and 2 
and 'Upstream Dist' should be 
adiusted. 

This is ($strucname$). 
'Downstream Dist' of $distdn$ in 
'Bridge Width Table' is less than 
the height of the bridge opening 
of $height$. This indicates 
that Section 2 may not be placed 
at the foot of the road 
embankment or wing walls and may 
not represent the natural valley 
cross section . 
Section 2 should be relocated or 
provide a statement that it 
represents the natural valley 
cross section . 
A HEC-RAS geometry file may need 
to be recreated using a GIS 
program. 
Lengths at Sections 3 and 2 
should be adjusted. 

This is ($Structure$) section. 
The Contraction Length is l onger 
than the Expansion Length . 
Section 4 channel distance of 
$Length Chnl4$ is longer than 
Section-2 channel distance of 
$Length Chnl2$. 
Section- 4 and Section 1 should be 
relocated . 
The HEC-RAS geometry file may 
need to be recreated using a GIS 

loroqram. 

209.535(Bridge-UP) 
211.525(Bridge-UP) 
213.255(Bridge-UP) 
213.745(Bridge-UP) 

209.535(Bridge-DN) 
211 . 525(Bridge-DN) 
213.255(Bridge-DN) 
213 . 745(Bridge-DN) 

207.485(Bridge-UP); 
213.255(Bridge-UP); 
213.745(Bridge - UP) 

Left and/or right abutment 212.675(Bridge) 
station computed by the cHECk-RAS 
program is equal to zero. 
cHECk-RAS cannot evaluate this 
structure . 

This is Section 2 of a hydraulic 
structure. 
The left ineffective flow station 
is within the opening area of the 
structure. 
The left ineffective flow station 
of $ineffstal$ is greater than 
the downstream left abutment 
station of $abutstal$ at 
($strucname$) . The Left 
ineffective flow station should 
be adiusted. 

207.48(Bridge); 211.5l(Bridge); 
212 . 67(Bridge) 

This is Section 2 of a hydraulic 211.5l(Bridge) 
structure. 
The right ineffective flow 
station is withi n the opening 
area of the structure. 
The r i ght ineffective flow 
station of $ineffstar$ is less 
t h an the upstream right abutment 
station of $abutstar$ at 
($strucname$). The Right 
ineffective flow station shoul d 
be ad-justed. 



ST IF 05S3L 

• 
ST IF 05S3R 

ST IF 06S2L 

• ST IF 06S2R 

ST IF 06S3L 

• 

This is Section 3 of a hydraulic 207.49(Bridge); 212. 6 8 (Bridge ) 
structure. 
The left ineffective flow station 
is within the opening area of the 
structure. 
The left ineffective flow station 
of $ineffstal$ is greater than 
the upstream left abutment 
station of $abutstal$ at 
($strucname$). The Le ft 
ineffective flow stat ion should 
be adiusted. 

This is Section 3 of a hydraulic 211.54(Bridge) 
structure. 
The right ineffective flow 
station is within the opening 
area of the structure . 
The right ineffective flow 
station of $ineffstar$ is less 
than the upstream right abutment 
station of $abutstar$ at 
($strucname$) . The Right 
ineffective flow station should 
be adiusted. 

This is Section 2. 
The se l ected profile i s 
$profilename$. 
Low or pressure flow occurs at 
($strucname$). 
The Dn Dist of $dndist$ at the 
structure is less than the 
opening height of $openheight$ of 
the st ructure. 
The cHECk-RAS computed left 
ineffective flow station of 
$compineffstal$ 
is less than the input left 
ineffective flow station of 
$ineffstal$. 
The left ineffective flow station 
should be adjusted per the help 
instructions and 
the HEC-RAS manual. 

This is Section 2. 
The selected profile is 
$profilename$. 
Low or pressure flow occurs at 
($strucname$). 
The Dn Dist of $dndist$ at the 
structure is less than the 
opening height of $openheight$ of 
the structure. 
The cHECk-RAS computed right 
ineffective flow station of 
$compineffstar$ 
is greater than the input right 
ineffective flow station of 
$ineffstar$. 
The right ineffective flow 
station should be adjusted per 
the help instructions and 
the HEC-RAS manual. 

This is Section 3. 
The selected profile is 
$profilename$ . 
Low or pressure flow occurs at 
($strucname$ ). 
The Up Dist of $updist$ at the 
structure is less than the 
opening height of $openheight$ of 
the structure. 
The cHECk-RAS computed left 
ineffective flow station of 
$compineffstal$ 
is less than the input left 
ineffective flow station of 
$ineff stal$. 
The left ineffective flow station 
should be adjusted per the help 
instructions and 
the HEC-RAS manual. 

209.53(Bridge); 211.5l(Bridge); 
213.25(Bridge); 21 3 .74 (Bridge ) 

209.53(Bridge); 211.51(Bridge); 
213.25(Bridge); 213.74(Bridge) 

209.54(Bridge); 213.26(Bridge); 
213.75 (Bridge ) 



ST IF 06S3R 

• 
ST IF 07SlL 

ST IF 07SlR 

• 
ST IF 07S4L 

ST IF 07S4R 

• 

This is Section 3. 
The selected profile is 
$profilename$ . 
Low or pressure flow occurs at 
($strucname$) . 
The Up Dist of $updist$ at the 
structure is less than the 
opening height of $openheight$ of 
the structure. 
The cHECk-RAS computed r i ght 
ineffective flow station of 
$compineffstar$ 
is greater than the input righ t 
ineffective flow station of 
$ineffstar$. 
The right ineffective flow 
station should be adjusted per 
the help instructions and 
the HEC-RAS manual . 

This is Section 1 . 
Left Ineffective flow option was 
considered at this section . 
However, it should be a fully 
expanded cross section. 
Ineffective flow stations and 
elevations should be cleared from 
this section, unless the areas 
beyond the ine ffective flow 
stations 
are not within the flow path of 
the stream. 
This message should be ignored if 
this section is Section 3 of the 
downstream structure. 

This is Section 1. 
Right Ineffective flow option was 
considered at this section . 
However, it should be a fu l ly 
expanded cross section . 
Ineffective f l ow stations and 
elevations shoul d be cleared from 
this section, unless the areas 
beyond the ineffective flow 
stations 
are not within the flow path of 
the stream . 
This message should be ignored if 
this section is Section 3 of the 
downstream structure. 

This is Section 4. 
Left Ineffective flow option was 
considered at this section . 
However, it should be a fully 
expanded cross section . 
Ineffective flow stations and 
elevations should be cleared from 
this section, unless the areas 
beyond the ineffective flow 
stations 
are not within the flow path of 
the stream. 
This message should be ignored if 
this section is Section 2 of the 
upstream structure. 

This is Section 4. 
Right Ineffective flow option was 
considered at this section . 
However, it should be a fully 
expanded cross section. 
Ineffective flow stat ions and 
elevations should be cleared from 
this section, unless the areas 
beyond the ineffective f l ow 
stations 
are not within the flow path of 
the stream. 
This message should be ignored if 
this section is Section 2 of the 
upstream structure. 

209 . 54(Bridge); 211.54 (Bridge ) ; 
213 . 26(Bridge); 213.75 (Bridge ) 

207.43(Bridge); 209.42 (Bridge ) ; 
212.56(Bridge); 213.2l(Bridge ) ; 
213.66 (Bridge) 

207.43(Bridge) ; 209.42(Bridge); 
212.56(Bridge); 213 . 2l(Bridge); 
213.66(Bridge) 

207.62(Bridge); 209.6(Bridge); 
212.74(Bridge); 213.33(Bridge); 
213.85 (Bridge) 

207.62(Bridge); 209.6(Bridge); 
212.74(Bridge); 213.33(Bridge); 
213 . 85 (Bridge) 



XS CD 01 

• 
XS DC 01 

XS DT 01 

XS IF 03L 

XS IF 03R 

• XS SW 01DK 

• 

Critical Depth occurs at 
$assignedname$ flood. Flow Code 
will be •c•. 
The Ineffective flow option is 
used. The Ineffective Fl ow 
elevation is equal to o r higher 
than the Critical WSEL. Please 
invest igate whether this 
selection is appropriate. 

204.25; 207.07 

Discharge decreases in the 205.4; 213.21 
downstream direction for 
$assignedname$ flood. 
There are no lateral structures. 
Documentation of hydrologic 
analysis is required or provide 
explanation. 

Both the right overbank distance 
of $rob$ and the left overbank 
distance of $lob$ are longer than 
the channel distance of $chl$ 
Please review the creat ion of 
left ove rbank, channel and right 
overbank distances. 
The HEC-RAS geometry file may 
need to be recreated using a GIS 
program . Please reso lve the 
differences amonq the distances. 

The Left Ineffective Flow Station 
is within the channel. The Left 
Ineffective Flow Station of 
$ineffstal$ is greater than the 
LeftBankSta of $bankstal$. The 
Left Ineffective Flow Station or 
the LeftBankSta should be 
adiusted . 

The Right Ineffective Flow 
Station is within the channel. 
The Right Ineffective Flow 
Station of $ineffstar$ is l ess 
than the RightBankSta of 
$bankstar$. The Right Ineffective 
Flow Station or the RightBankSta 
should be adjusted. 

207 . 8; 208.19; 208.29; 208 . 48; 
209.33; 209.53; 211 .71; 211.99 

207.48; 208.19; 208.29; 208.39; 
209.53; 209.54 

206.51; 207.48; 207.49; 208 .2 9; 
208.39; 209.53; 209.54 

The name of the stream is 199 . 82 
$streamname$. 
The flow regime is subcritical or 
mixed flow. 
Starting WSEL is computed from 
Known WSEL as the downstream 
boundary 
for $Assigned Name$ flood . 
Provide backup information on 
Known WSEL or use energy slope as 
the 
downstream boundary_ . 



• 

• 

• 



• 

• 

• 
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HEC-RAS Plan· PostPrj River 1 Reach· 1 • Reach RiverSta QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (fVft) (fVs) (sq ft) (ft) 

1 214.14 169000.00 1048.70 1075.50 1062.66 1077.01 0.000804 9.84 17180.89 1312.52 0.36 
1 214.14 169000.00 1048.70 1075.51 1062.66 1077.01 0.000803 9.83 17184.88 726.86 0.36 

1 214.04 169000.00 1048.80 1075.04 1062.64 1076.58 0.000846 9.95 16977.45 813.60 0.36 
1 214.04 169000.00 1048.80 1075.05 1062.64 1076.59 0.000845 9.95 16981.83 733.89 0.36 

1 213.95 169000.00 1049.30 1074.16 1063.67 1076.05 0.001218 11 .04 15307.12 777.40 0.43 
1 213.95 169000.00 1049.30 1074.16 1063.67 1076.06 0.001216 11 .04 15312.49 745.1 9 0.43 

1 213.85 169000.00 1048.10 1071 .66 1065.14 1075.08 0.002230 14.98 11764.97 1017.61 0.58 

1 213.85 169000.00 1048.10 1071 .66 1065.14 1075.09 0.002229 14.98 11769.51 702.59 0.58 

1 213.75 169000.00 1044.60 1071 .97 1060.91 1073.93 0.000919 11 .25 15022.46 656.45 0.41 

1 213.75 169000.00 1044.60 1071 .98 1060.91 1073.94 0.000918 11 .25 15027.91 656.35 0.41 

1 213.745 Bridge 

1 213.74 169000.00 1044.60 1071 .66 1060.91 1073.68 0.000958 11.40 14818.63 654.76 0.42 

1 213.74 169000.00 1044.60 1071.67 1060.91 1073.69 0.000957 11.40 14824.30 654 .73 0.42 

~ 213.66 169000.00 1047.60 1069.25 1063.62 1072.99 0.002199 15.51 - 10898.94 586. 13 0.62 

1 213.66 169000.00 1047.60 1069.27 1063.62 1073.00 0.0021 94 15.50 10906.67 565.99 0.62 

1 213.57 169000.00 1046.70 1069.19 1063.08 1071.61 0.001831 12.49 13535.60 1275.10 0.55 

1 213.57 169000.00 1046.70 1069.20 1063.08 1071.62 0.001827 12.47 13548.71 852.16 0.55 

1 213.47 169000.00 1045.80 1068.60 1061.42 1070.60 0.001694 11 .35 14886.30 1424.00 0.52 

1 213.47 169000.00 1045.80 1068.62 1061.42 1070.62 0.001691 11 .34 14903.79 1023.12 0.52 

1 213.38 169000.00 1045.40 1068.60 1059.34 1069.81 0.000809 8.83 19139. 19 1251.70 0.37 

1 213.38 169000.00 1045.40 1068.61 1059.34 1069.82 0.000810 8.82 19155.73 1101.75 0.37 

1 213.33 169000.00 1045.40 1068.57 1057.70 1069.53 0.000606 7.87 21480.53 1371.95 0.33 

1 213.33 169000.00 1045.40 1068.58 1057.70 1069.54 0.000608 7.86 21497.32 1185.62 0.33 

• 1 213.26 169000.00 1040.40 1068.16 1055.61 1069.32 0.000568 8.67 19493.06 881.25 0.32 

1 213.26 169000.00 1040.40 1068.17 1055.61 1069.34 0.000567 8.66 19505.43 881.21 0.32 

1 213.255 Bridge 

1 213.25 169000.00 1040.40 1067.95 1055.61 1069.14 0.000585 8.75 19310.07 880.24 0.33 
1 213.25 169000.00 1040.40 1067.96 1055.61 1069.15 0.000584 8.75 19322.76 880.24 0.33 

1 213.21 166000.00 1044.90 1067.99 1055.88 1069.03 0.000510 8.17 20358.92 1540.79 0.31 
1 213.21 166000.00 1044.90 1068.00 1055.88 1069.04 0.000528 8.17 20315.02 928.20 0.31 

1 213.11 166000.00 1047.60 1067.16 1058.35 1068.63 0.000913 9.73 17066.41 927.80 0.40 
1 213.11 166000.00 1047.60 1067.16 1058.35 1068.63 0.000912 9.72 17072.18 927.79 0.40 

1 213.03 166000.00 1046.70 1066.57 1058.30 1068.17 0.001032 10.14 16391.47 965.60 0.42 

1 213.03 166000.00 1046.70 1066.58 1058.30 1068.17 0.001031 10.13 16382.68 919.76 0.42 

1 212.93 166000.00 1045.40 1065.48 1058.04 1067.55 0.001316 11 .53 14402.09 850.19 0.48 
1 212.93 166000.00 1045.40 1065.49 1058.04 1067.55 0.001314 11 .52 14408.82 798.99 0.48 

1 212.84 166000.00 1043.10 1063.54 1057.57 1066.65 0.001930 14.14 11737.26 635.75 0.58 

1 212.84 166000.00 1043.1 0 1063.56 1057.57 1066.66 0.001926 14.13 11745.09 635.75 0.58 

I 
1 212.74 166000.00 1041.60 1063.06 1055.53 1065.57 1 0.001465 12.71 13064.60 721.72 0.51 
1 212.74 166000.00 1041.60 1063.08 1055.53 1065.58 0.001462 12.70 13074.10 676.59 0.51 

1 212.68 166000.00 1036.90 1063.02 1052.69 1065.16 1 0.001030 11 .74 14139.91 629.02 0.44 

1 212.68 166000.00 1036.90 1063.04 1052.69 1065.17 0.001028 11 .73 14148.66 629.03 0.44 

1 212.675 Bridge 

1 212.67 166000.00 1036.90 1062.53 1052.69 1064.77 0.001102 12.00 13830.37 626.50 0.45 

1 212.67 166000.00 1036.90 1062.54 1052.69 1064.77 0.001101 12.00 13834.12 626.51 0.45 

1 212.56 166000.00 1039.30 1056.87 1055.74 1063.23 0.004887 20.23 8207.39 521.49 0.90 

• 1 212.56 166000.00 1039.30 1056.98 1055.74 1063.25 0.004781 20.09 8264.06 521.09 0.89 

1 212.46 166000.00 1037.20 1056.23 1052.77 1060.78 0.003034 17.11 9703.67 1555.15 0.72 
1 212.46 166000.00 1037.20 1056.29 1052.77 1060.80 0.003114 17.05 9738.24 557.66 0.72 



HEC RAS Plan· PostPrj River· 1 Reach· 1 (Continued) • Reach River Sta QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (fVft) (fVs) (sq ft) (ft) 

1 212.37 166000.00 1036.60 1053.09 1051.73 1058.81 0.004662 19.19 8648.65 573.56 0.87 
1 212.37 166000.00 1036.60 1053.09 1051.73 1058.81 0.004657 19.19 8651.94 573.59 0.87 

1 212.27 166000.00 1035.10 1050.67 1049.57 1056.35 0.005236 19.12 8681.56 2800.96 0.89 
1 212.27 166000.00 1035.10 1050.67 1049.57 1056.35 0.005237 19.12 8681.05 605.47 0.89 

1 212.18 166000.00 1030.80 1050.25 1045.89 1053.95 0.002692 15.42 10761.93 2340.52 0.66 
1 212.18 166000.00 1030.80 1050.25 1045.89 1053.94 0.002692 15.43 10761 .62 627.48 0.66 

1 212.08 166000.00 1025.90 1050.04 1041.45 1052.67 0.001415 13.00 12773.65 2180.71 0.49 
1 212.08 166000.00 1025.90 1050.04 1041.45 1052.67 0.001415 12.99 12774.58 589.61 0.49 

1 211.99 166000.00 1025.39 1048.55 1041 .17 1051.77 0.001822 14.40 11524.03 1310.27 0.55 
1 211.99 166000.00 1025.39 1048.55 1041 .17 1051 .78 0.001822 14.40 11525.16 549.11 0.55 

1 211.89 166000.00 1024.19 1047.93 1039.97 1050.85 0.001601 13.70 12113.14 564.71 0.52 

1 21 1.89 166000.00 1024.19 1047.93 1039.97 1050.85 0.001600 13.70 12114.25 564.72 0.52 

cL- 211.79 166000.00 1023.84 1047.07 1039.26 1050.00 0.001620 13.72 12095.68 1185.32 0.52 
1 211 .79 166000.00 1023.84 1047.08 1039.26 1050.00 0.001619 13.72 12097.01 567.51 0.52 

1 211.71 166000.00 1023.19 1046.34 1038.56 1049.27 0.001623 13.72 12101.25 635.03 0.52 
1 211.71 166000.00 1023.19 1046.35 1038.56 1049.27 0.001622 13.72 12102.79 569.02 0.52 

1 2 11 .64 166000.00 1022.58 1045.45 1038.24 1048.58 0.001783 14.19 11699.97 828.67 0.55 
1 211.64 166000.00 1022.58 1045.46 1038.24 1048.58 0.001783 14.19 11701 .82 561.65 0.55 

1 211.54 166000.00 1021.90 1043.47 1038.07 1047.44 0.002293 15.99 10379.89 525.33 0.63 

1 211.54 166000.00 1021.90 1043.48 1038.07 1047.45 0.002291 15.99 10382.65 525.34 0.63 

1 21 1.525 Bridge 

1 211.51 166000.00 1021.80 1041.77 1037.98 1046.46 0.002980 17.37 9556.95 520.99 0.71 

• 1 21 1.51 166000.00 1021 .80 1041.78 1037.98 1046.46 0.002975 17.36 9562.29 521.01 0.71 

1 21 1.41 166000.00 1018.30 1041.28 1044.73 0.001988 14.89 11146.87 565.09 0.59 
1 211.41 166000.00 1018.30 1041 .30 1044.73 0.001984 14.88 11153.56 565.16 0.59 

1 2 11 .31 166000.00 1020.80 1039.90 1037.24 1043.44 0.003368 15.11 10986.19 819.02 0.73 
1 211 .31 166000.00 1020.80 1039.93 1037.24 1043.46 0.003345 15.08 11 010.38 819.22 0.72 

1 211.21 166000.00 1021.10 1039.00 1035.55 1041.61 0.002621 12.98 12788.78 987.73 0.64 
1 211.21 166000.00 1021.1 0 1039.04 1035.55 1041.64 0.002591 12.93 12834 .36 987.91 0.63 

1 211 .12 166000.00 1015.70 1039.45 1029.88 1040.57 0.000691 8.47 19589.91 1059.19 0.35 
1 211.12 166000.00 1015.70 1039.50 1029.88 1040.61 0.000686 8.45 19634.26 1059.33 0.35 

1 211.02 166000.00 1019.40 1037.87 1032.11 1039.96 0.001615 11.66 14590.39 1081.93 0.52 

1 2 11 .02 166000.00 1019.40 1037.86 1032.11 1039.99 0.001638 11.73 14248.20 945.79 0.52 

1 210.93 166000.00 1018.70 1037.31 1034.18 1039.02 0.001715 11.10 17836.14 2652.63 0.52 
1 210.93 166000.00 1018.70 1037.34 1034.18 1039.04 0.001705 11 .08 17877.24 2037.02 0.52 

1 210.83 166000.00 1019.10 1036.06 1032.21 1038.07 0.001954 11.76 16572.73 2245.18 0.56 
1 210.83 166000.00 1019.10 1036.07 1032.19 1038.08 0.001959 11.78 16513.45 2196.24 0.56 

1 210.74 166000.00 1018.20 1035.63 1029.79 1037.14 0.001245 10.10 17684.78 1394.18 0.45 
1 210.74 166000.00 1018.20 1035.65 1029.79 1037.15 0.001241 10.09 17705.54 1394.30 0.45 

1 210.64 166000.00 1017.70 1035.01 1029.00 1036.50 0.001272 10.01 18830.82 2977.45 0.45 
1 210.64 166000.00 1017.70 1035.03 1029.00 1036.51 0.001265 9.99 18876.09 2361.98 0.45 

1 210.55 166000.00 1018.00 1033.98 1028.55 1035.74 0.001599 10.66 15645.69 1780.30 0.50 

1 210.55 166000.00 1018.00 1034.00 1028.55 1035.76 0.001591 10.64 15620.99 1370.58 0.50 

1 210.46 166000.00 1016.30 1034.50 1025.05 1035.00 0.000446 5.64 29415.75 2040.38 0.25 
1 210.46 166000.00 1016.30 1034.52 1025.05 1035.01 0.000450 5.64 29448.14 1881.51 0.25 

1 210.36 166000.00 1017.40 1033.83 1027.55 1034.64 0.000900 7.26 22862.09 1899.90 0.37 

• 1 210.36 166000.00 1017.40 1033.84 1027.55 1034.66 0.000896 7.25 22895.48 1899.97 0.37 

1 210.26 166000.00 1016.90 1033.50 1026.47 1034.20 0.000776 6.70 24788.11 1932.15 0.33 
1 210.26 166000.00 1016.90 1033.52 1026.47 1034.22 0.000773 6.69 24825.62 1932.26 0.33 



HEC-RAS Plan· PostPrj River· 1 Reach· 1 (Continued) • Reach RiverSta QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 
(cis) (ft) (ft) (ft) (ft) (fVfl) (fVs) (sq ft) (ft) 

1 210.17 166000.00 1014.70 1032.74 1027.95 1033.68 0.001226 7.80 21281.46 2172.14 0.42 
1 210.17 166000.00 1014.70 1032.76 1027.95 1033.70 0.001218 7.78 21329.98 1968.03 0.42 

1 210.07 166000.00 1009.00 1032.55 1025.16 1033.20 0.000552 5.80 28260.77 2494.02 0.26 
1 210.07 166000.00 1009.00 1032.62 1024.39 1033.19 0.000574 5.94 28057.58 2015.00 0.27 

1 209.98 166000.00 999.33 1032.54 1020.16 1032.95 0.000255 5.37 33527.46 1907.07 0.21 
1 209.98 166000.00 999.33 1032.54 1019.84 1032.96 0.000266 5.49 32636.46 1833.72 0.22 

1 209.88 166000.00 997.69 1032.27 1018.95 1032.80 0.000282 6.24 29857.02 1597.17 0.23 
1 209.88 166000.00 997.69 1032.27 1018.95 1032.81 0.000284 6.26 29659.79 1570.83 0.23 

1 209.79 166000.00 1002.93 1032.21 1018.56 1032.63 0.000266 5.59 32602.03 2124.70 0.22 
1 209.79 166000.00 1002.93 1032.21 1018.56 1032.64 0.000269 5.62 32395.18 1764.06 0.22 

1 209.69 166000.00 1004.31 1031 .52 1021 .24 1032.38 0.000722 7> 11 22319.88 1880.46 0.34 

1 209.69 166000.00 1004.31 1031.52 1021 .24 1032.39 0.000721 7.1 1 22332.98 1431.39 0.34 

1 209.60 166000.00 1004.15 1030.41 1024.57 1031.78 0.001473 9.51 17810.42 2206.11 0.49 
1 209.60 166000.00 1004.15 1030.41 1024.59 1031.79 0.001484 9.55 17807.37 1582.46 0.49 

1 209.54 166000.00 1004.27 1030.18 1021.90 1031.42 0.000866 8.96 18531 .54 1096.35 0.38 
1 209.54 166000.00 1004.27 1030.18 1021 .90 1031.43 0.000865 8.96 18535.29 1096.36 0.38 

1 209.535 Bridge 

1 209.53 166000.00 1004.27 1029.83 1021 .90 1031 .13 0.000926 9.14 18155.34 1095.30 0.40 
1 209.53 166000.00 1004.27 1029.84 1021.90 1031.13 0.000925 9.14 18159.63 1095.33 0.40 

1 209.42 166000.00 998.44 1028.89 1023.49 1030.40 0.001432 9.87 16826.90 1341.50 0.48 

1 209.42 166000.00 998.44 1028.89 1023.49 1030.40 0.001430 9.86 16833.66 1258.70 0.48 

1 209.33 166000.00 993.71 1028.74 1019.27 1029.68 0.000900 7.81 21286.58 1846.56 0.38 

• 1 209.33 166000.00 993.71 1028.74 1019.27 1029.69 0.000899 7.80 21270.94 1587.64 0.38 

1 209.24 166000.00 1003.00 1027.66 1023.98 1029.02 0.001727 7.87 18344.79 3253.98 0.49 
1 209.24 166000.00 1003.00 1027.66 1023.92 1029.02 0.001734 7.96 18239.16 1837.81 0.49 

1 209.14 166000.00 1002.87 1026.71 1023.36 1028.02 0.002090 8.18 18290.09 2920.93 0.52 

1 209.14 166000.00 1002.87 1026.71 1023.40 1028.02 0.002087 8.24 18278.28 2040.18 0.52 

1 209.04 166000.00 1007.02 1026.13 1021 .52 1027.00 0.001479 7.60 22163.77 2880.33 0.45 
1 209.04 166000.00 1007.02 1026.13 1021.52 1027.00 0.001471 7.67 22150.92 2229.68 0.44 

1 208.95 166000.00 997.33 1025.59 1018.20 1026.45 0.000833 7.47 22432.89 2457.62 0.36 

1 208.95 166000.00 997.33 1025.59 1018.20 1026.45 0.000833 7.47 22433.54 1796.52 0.36 

1 208.85 166000.00 998.88 1024.64 1020.18 1025.85 0.001531 8.84 19085.01 2504.30 0.47 
1 208.85 166000.00 998.88 1024.65 1020.18 1025.85 0.001528 8.84 19096.89 1908.89 0.47 

1 208.75 166000.00 1000.44 1024.13 1017.95 1025.18 0.001097 8.24 20173. 12 2367.88 0.43 

1 208.75 166000.00 1000.44 1024.14 1017.95 1025.19 0.001096 8.24 20147.45 1732.34 0.43 

1 208.67 166000.00 1003.03 1022.73 1019.08 1024.33 0.001929 10.25 16637.54 2042.32 0.54 

1 208.67 166000.00 1003.03 1022.74 1019.08 1024.34 0.001922 10.24 16656.62 1612.42 0.54 

1 208.57 166000.00 1002.61 1020.28 1018.75 1023.02 0.003954 13.29 12521 .77 1408.87 0.77 
1 208.57 166000.00 1002.61 1020.30 1018.75 1023.03 0.003935 13.27 12508.58 1338.24 0.76 

1 208.48 166000.00 998.70 1019.79 1016.90 1021.03 0.002142 8.93 18579.98 2180.85 0.54 
1 208.48 166000.00 998.70 1019.83 1016.90 1021.06 0.002110 8.89 18664.64 2181.00 0.54 

1 208.39 166000.00 998.71 1018.93 1015.86 1020.12 0.001995 8.76 18953.92 2230.78 0.53 

1 208.39 166000.00 998.71 1018.99 1015.86 1020.16 0.001951 8.70 19085.91 2231 .08 0.52 

1 208.29 166000.00 1002.85 1017.77 1014.93 1019.02 0.002276 8.97 18505.57 2265.26 0.55 

1 208.29 166000.00 1002.85 1017.89 1014.93 1019.10 0.002173 8.84 18768.40 2265.55 0.54 

1 208.19 166000.00 1001.01 1016.78 1013.70 1017.86 0.001975 8.31 19979.46 2467.04 0.51 

• 1 208.19 166000.00 1001 .01 1016.97 1013.70 1018.00 0.001848 8.12 20442.17 2484.58 0.50 

1 208.10 166000.00 999.34 1015.82 1012.76 1016.87 0.001845 8.57 20756.91 2840.42 0.51 
1 208.10 166000.00 999.34 1016.12 1012.76 1017.09 0.001634 8.23 21591 .61 2790.37 0.48 



HEC RAS Plan· PostPrj River· 1 Reach· 1 (Continued) • Reach River Sta Q Total MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude# Chi 

(cfs) (ft) (ft) (ft) (ft) (fVft) (fVs) (sq ft) (ft) 

1 207.99 166000.00 996.98 1014.47 1012.00 1015.86 0.002225 9.93 18376.68 2515.31 0.56 
1 207.99 166000.00 996.98 1014.96 1011.99 1016.21 0.001889 9.43 19328.08 2625.07 0.52 

1 207.90 166000.00 991.51 1013.80 1010.85 1014.78 0.001713 8.45 21572.66 2938.81 0.49 
1 207.90 166000.00 991 .51 1014.50 1010.85 1015.31 0.001299 7.72 23686.78 3027.09 0.43 

1 207.80 166000.00 992.47 1012.20 1009.50 1013.72 0.001994 10.68 18131.66 2391.44 0.55 
1 207.80 166000.00 992.47 1012.87 1009.36 1014.40 0.001834 10.58 17851 .93 2093.48 0.53 

1 207.71 166000.00 992.51 1010.84 1008.26 1012.64 0.002165 11 .51 16812.95 2121.42 0.58 
1 207.71 166000.00 992.51 1011.34 1008.53 1013.35 0.002198 11 .88 15793.05 1893.18 0.60 

1 207.62 166000.00 990.12 1010.06 1007.03 1011.65 0.001612 11 .09 17790.25 1909.13 0.51 
1 207.62 166000.00 990.12 1010.12 1007.20 1012.29 0.002044 12.52 15011 .23 1444.32 0.58 

1 207.49 166000.00 984.35 1009.45 1005.21 1010.81 0.001643 9.35 17760.44 1888.79 0.49 
1 207.49 166000.00 984.35 1009.97 1005.21 101 1.21 0.001415 8 .93 18589.04 1661.94 0.46 

1 207.485 Bridge 

1 207.48 166000.00 984.35 1008.36 1005.21 1010.03 0.002306 10.36 16016.13 1589.66 0.58 
1 207.48 166000.00 984 .35 1009.13 1005.21 1010.57 0.001814 9.63 17236.84 1595.08 0.52 

1 207.43 166000.00 983.56 1007.83 1004.49 1009.49 0.002236 10.32 16148.90 1660.26 0.57 

1 207.43 166000.00 983.56 1008.74 1004.49 1010.13 0.001701 9.49 17493.35 1569.10 0.50 

1 207.34 166000.00 983.49 1007.54 1000.99 1008.60 0.000956 8.30 20174.96 1583.79 0.39 
1 207.34 166000.00 983.49 1008.48 1000.97 1009.43 0.000791 7.85 21155.80 1422.33 0.36 

1 207.27 166000.00 982.68 1007.12 997.48 1008.19 0.000668 8.37 20628.88 1449.48 0.34 

1 207.27 166000.00 982.68 1008.07 997.48 1009.08 0.000587 8.07 20566.80 1047.92 0.32 

1 207.16 166000.00 969.66 1007.50 986.51 1007.86 0.000127 4.91 37551.92 2625.39 0.16 

• 1 207.16 166000.00 969.66 1008.40 986.51 1008.78 0.000126 4.98 33336.06 1107.07 0.16 

1 207.07 166000.00 992.80 1004.30 1004.30 1007.37 0.005272 15.04 12709.44 2121 .27 0.86 
1 207.07 166000.00 992.80 1004.74 1004.74 1008.25 0.005422 15.68 11728.65 1710.74 0.88 

1 206.97 166000.00 981.70 1003.73 995.22 1004.80 0.000773 8.53 21352.60 2153.01 0.36 
1 206.97 166000.00 981.70 1004.63 995.22 1005.77 0.000760 8.62 19950.52 1567.64 0.36 

1 206.88 166000.00 981.80 1003.59 993.27 1004.41 0.000528 7.55 24354.50 2551.40 0.31 
1 206.88 166000.00 981.80 1004.48 993.27 1005.39 0.000533 7.71 22622.29 1800.86 0.31 

1 206.79 166000.00 981 .80 1003.43 992.85 1004.13 0.000488 6.93 26343.78 3026.51 0.29 
1 206.79 166000.00 981 .80 1004.34 992.85 1005.10 0.000478 7.08 24760.10 1934.31 0.29 

1 206.7 166000.00 981 .80 1003.32 994.04 1003.85 0.000441 6.03 29831.77 3518.68 0.27 
1 206.7 166000.00 981 .80 1004.25 994.04 1004.82 0.000429 6.14 27986.52 2093.13 0.27 

1 206.6 166000.00 981.80 1002.90 996.86 1003.56 0.000710 6.91 26877.21 3305.80 0.33 
1 206.6 166000.00 981 .80 1003.79 996.68 1004.54 0.000695 7.14 24927.56 2185.35 0.33 

1 206.51 166000.00 981.80 1002.02 998.52 1003.04 0.001348 8.99 221 11.25 4076.37 0.45 
1 206.51 166000.00 981.80 1002.84 999.19 1004.02 0.001341 9.36 20 11 6.29 2060.75 0.46 

1 206.41 166000.00 982.50 1001.41 997.88 1002.32 0.001436 8.71 23370.94 3862.05 0.46 
1 206.41 166000.00 982.50 1002.21 998.36 1003.30 0.001435 9.12 20569.79 2190. 50 0.47 

1 206.32 166000.00 982.80 1000.76 997.04 1001.56 0.001495 8.05 24553.57 3961 .10 0.46 
1 206.32 166000.00 982.80 1001 .56 997.90 1002.55 0.001498 8.50 21191.37 2377.93 0.47 

1 206.22 166000.00 983.00 999.83 996.54 1000.70 0.001855 8.54 24922.30 3819.75 0.52 
1 206.22 166000.00 983.00 1000.69 996.71 1001 .72 0.001734 8.70 21236.13 2441.77 0.51 

1 206.13 166000.00 984.60 998.84 999.71 0.002097 8.44 24241.50 3610.69 0.52 
1 206.13 166000.00 984.60 999.43 1000.66 0.002539 9.44 19323.79 2386.31 0.57 

1 206.03 166000.00 984.50 997.19 995.40 998.47 0.002920 10.04 20468.71 3627.33 0.61 

• 1 206.03 166000.00 984.50 997.37 995.41 999.15 0.003548 11 .22 161 11.43 2131.13 0.67 

I 
1 205.94 166000.00 981 .00 996.28 992.36 997.17 1 0.001782 8.09 23804.66 3972.87 0.48 
1 205.94 166000.00 981.00 996.85 992.30 997.711 0.001519 7.77 22932.78 2567.00 0.45 



HEC RAS Plan· PostPrj River· 1 Reach· 1 (Continued) • Reach River Sta Q Total MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) 

1 205.84 166000.00 979.50 995.78 991 .10 996.43 0.001006 6.80 27802.52 3933.88 0.38 

1 205.84 166000.00 979.50 996.39 991.10 997.06 0.000928 6.78 25657.05 2435.70 0.36 

1 205.75 166000.00 973.90 995. 10 989.59 995.78 0.001766 6.71 25677.68 3323.85 0.37 

1 205.75 166000.00 973.90 995.83 989.59 996.48 0.001497 6.46 25689.44 2402.30 0.35 

1 205.62 166000.00 976.00 994.55 988.70 995.07 0.000680 5.99 30115.70 4036.31 0.31 

1 205.62 166000.00 976.00 995.25 988.65 995.85 0.000671 6.18 26878.39 2234.10 0.31 

1 205.52 166000.00 975.90 994.29 987.07 994.75 0.000496 5.67 33142.23 4244.89 0.28 

1 205.52 166000.00 975.90 994.95 987.28 995.53 0.000543 6.12 27121.18 2019.90 0.29 

1 205.43 166000.00 976.10 994.00 986.93 994.50 0.000544 6.04 31497.11 3841.68 0.29 

1 205.43 166000.00 976.10 994.53 986.96 995.24 0.000647 6.76 24572.45 1842.37 0.33 

1 205.4 184000.00 975.50 993.99 984.67 994.40 0.000362 5.41 35918.39 4097.71 0.24 

1 205.4 164000.00 975.50 994.56 984.67 995.10 0.000413 5.90 27793.38 1747.80 0.26 

1 205.34 164000.00 975.57 993.64 986.68 994.20 0.001005 6.45 29523.69 7348.85 0.30 
1 205.34 164000.00 975.57 993.98 986.65 994 .85 0.001336 7.53 22084.53 1562.96 0.35 

1 205.25 164000.00 973.40 993.26 985.26 993.82 0.000623 6.64 30541.15 4512.59 0.28 

1 205.25 164000.00 973.40 993.49 985.16 994.34 0.000817 7.64 22668.13 1482.30 0.32 

1 205.15 164000.00 973.10 991.76 987.66 993.21 0.002039 10.40 19449.29 3049.28 0.49 

1 205.15 164000.00 973.10 992.25 987.65 993.69 0.001819 10.06 17454.60 1445.00 0.47 

1 205.06 164000.00 970.50 990.85 984.95 992.22 0.001875 9.62 18539.88 2210.68 0.47 

1 205.06 164000.00 970.50 991.36 984.95 992.79 0.001795 9.65 17328.48 1435.30 0.46 

1 204.97 164000.00 973.30 990.56 984.97 991.30 0.001134 7.35 24819.05 3736.09 0.36 

1 204.97 164000.00 973.30 990.76 985.05 991.87 0.001485 8.49 19457.05 151 6.30 0.42 

• 1 204.87 164000.00 968.10 990.19 982.94 990.80 0.000767 6.60 27860.69 3635.74 0.31 

1 204.87 164000.00 968.10 990.37 982.85 991.20 0.000942 7.37 22409.55 1542.20 0.34 

1 204.78 164000.00 967.60 990.01 980.93 990.45 0.000477 5.68 31874.88 4837.51 0.25 

1 204.78 164000.00 967.60 990.13 980.78 990.77 0.0006 11 6.47 25928.85 1620.43 0.28 

1 204.68 164000.00 971.40 989.36 982.91 990.10 0.000903 7.28 24862.56 3375.81 0.33 

1 204.68 164000.00 971.40 989.32 982.81 990.31 0.001151 8.21 21000.50 1586.28 0.38 

1 204.61 164000.00 972.60 988.59 983.53 989.64 0.001360 8.79 20900.84 7282.60 0.41 

1 204.61 164000.00 972.60 988.62 983.47 989.78 0.001462 9.12 19542.28 1602.90 0.42 

1 204.53 164000.00 972.70 987.68 982.99 988.93 0.001814 9.22 18844.19 4061.16 0.46 

1 204.53 164000.00 972.70 987.68 982.94 989.03 0.001919 9.48 18005.97 1610.90 0.47 

1 204.42 164000.00 971.40 986.40 982.76 987.76 0.002432 9.40 17715.45 2778.70 0.51 

1 204.42 164000.00 971.40 986.38 982.73 987.81 0.002531 9.57 17129.48 1653.57 0.52 

1 204.34 164000.00 969.30 985.28 981.45 986.65 0.002470 9.39 17462.96 2452.20 0.52 

1 204.34 164000.00 969.30 985.29 981.45 986.66 0.002469 9.38 17480.30 1701.99 0.52 

1 204.25 164000.00 969.22 980.90 980.90 984.46 0.007742 15.13 10836.44 1993.93 1.00 

1 204.25 164000.00 969.22 980.89 980.89 984.46 0.007809 15.17 10810.89 1516.99 1.00 

1 204.15 164000.00 966.00 981.17 975.82 982.09 0.001058 7.72 21240.76 2149.48 0.40 

1 204.15 164000.00 966.00 981 .18 975.82 982.11 0.001059 7.71 21274.63 1831.89 0.40 

1 204.05 164000.00 965.00 980.27 976.80 981.39 0.001759 8.49 19320.37 2116.76 0.50 

1 204.05 164000.00 965.00 980.29 976.80 981.41 0.001744 8.47 19370.37 2116.76 0.49 

1 203.96 164000.00 964.10 977.71 976.71 979.86 0.005220 11.77 13938.65 2225.53 0.80 

1 203.96 164000.00 964.10 977.98 976.71 979.97 0.004601 11 .33 14478.25 2050.76 0.75 

1 203.86 164000.00 962.30 977.81 971 .84 978.53 0.000902 6.82 24032.73 2201.58 0.36 

1 203.86 164000.00 962.30 978.06 971 .84 978.75 0.000838 6.67 24588.83 2191.78 0.35 

• 1 203.77 164000.00 963.30 977.43 971 .58 978.06 0.000873 6.37 25746.39 2518.56 0.35 

1 203.77 164000.00 963.30 977.72 971.58 978.32 0.000799 6.19 26473.99 2511.27 0.34 

1 203.67 164000.00 962.30 976.93 971 .58 977.61 0.000940 6.66 25646.21 3648.91 0.37 



HEC-RAS Plan· PosiPrj River· 1 Reach· 1 (Continued) • Reach River Sta QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude# Chi 

(cfs) (ft) (ft) (ft) (ft) (tuft) (IUs) (sq ft) (ft) 

1 203.67 164000.00 962.30 977.23 971.58 977.89 0.000885 6.58 25407.91 2567.43 0.36 

1 203.58 164000.00 962.10 976.47 971.52 977.14 0.000945 6.64 25340.30 4630.96 0.37 
1 203.58 164000.00 962.10 976.81 971.52 977.46 0.000858 6.46 25597.65 2676.39 0.36 

1 203.48 164000.00 962.20 975.92 972.02 976.58 0.001248 6.66 25618.08 4863.77 0.41 
1 203.48 164000.00 962.20 976.25 971.97 976.94 0.0011 96 6.68 24567.80 2911 .71 0.40 

1 203.39 164000.00 959.90 975.23 971.15 975.93 0.001331 6.81 24862.43 4207.76 0.42 
1 203.39 164000.00 959.90 975.62 971.10 976.32 0.001254 6.69 24520.14 2930.05 0.41 

1 203.29 164000.00 960.70 974.46 970.77 975.20 0.001572 6.98 24302.16 4967.77 0.45 
1 203.29 164000.00 960.70 974.88 970.71 975.63 0.001478 6.94 23633.34 3009.26 0.44 

1 203.19 164000.00 956.70 973.59 970.04 974.28 0.001787 6.81 25046.62 3491.38 0.42 

1 203. 19 164000.00 956.70 973.95 970.04 974.74 0.001849 7.13 23041.46 2689.14 0.43 

1 203.09 164000.00 958.70 972.42 969.19 973.25 0.002112 7.51 23337.60 3213.89 0.46 

1 203.09 164000.00 958.70 972.75 968.97 973.69 0.002162 7.79 21163.56 2475.85 0.46 

1 202.99 164000.00 959.20 971.50 967.56 972.24 0.001726 7.08 24615.47 3260.60 0.42 

1 202.99 164000.00 959.20 971.87 967.53 972.66 0.001673 7.15 22949.27 2457.50 0.41 

1 202.9 164000.00 956.50 970.92 966.33 971.52 0.001285 6.37 27288.47 3419.52 0.36 
1 202.9 164000.00 956.50 971.28 966.26 971.95 0.001315 6.59 24881.66 2511.71 0.37 

1 202.8 164000.00 956.40 970.32 965.61 970.84 0.001157 5.94 29050.37 3577.40 0.34 

1 202.8 164000.00 956.40 970.64 965.52 971.25 0.001223 6.25 26258.33 2620.78 0.35 

1 202.69 164000.00 953.70 969.50 965.26 970.1 2 . 0. 001416 6.45 2701 1.89 3716.99 0.37 
1 202.69 164000.00 953.70 969.79 965.27 970.49 0.001483 6.73 24379.59 2553.41 0.38 

1 202.59 164000.00 953.70 968.55 964.73 969.23 0.001710 6.76 25201.38 3795.64 0.40 

1 202.59 164000.00 953.70 968.77 964.70 969.56 0.001832 7.10 23099.83 2606.65 0.42 

• 1 202.48 164000.00 952.50 967.66 963.72 968.30 0.001617 6.64 26503.22 3830.22 0.40 
1 202.48 164000.00 952.50 967.77 963.79 968.54 0.001789 7.04 23415.23 2826.14 0.42 

1 202.37 164000.00 954.60 966.79 962.77 967.38 0.001487 6.30 27725.82 4026.46 0.39 
1 202.37 164000.00 954.60 966.82 963.06 967.52 0.001673 6.70 24843.07 3165.40 0.41 

1 202.29 164000.00 955.50 966.51 961.30 966.88 0.000809 4.90 34227.32 4327.50 0.29 
1 202.29 164000.00 955.50 966.59 961.30 966.97 0.000812 4.93 33283.39 3605.60 0.29 

1 202.18 164000.00 950.00 965.70 961.75 966.23 0.001545 5.88 28639.20 4356.13 0.38 
1 202.18 164000.00 950.00 965.77 961 .75 966.31 0.001559 5.94 27619.54 3692.06 0.38 

1 202.09 164000.00 950.00 964.09 961.98 965.01 0.003848 7.74 21594.75 4052.05 0.57 
1 202.09 164000.00 950.00 964 .16 961.95 965.09 0.003803 7.75 21163.39 3682.20 0.57 

1 201.99 164000.00 948.70 963.29 958.65 963.87 0.001252 6.13 27234.15 5331 .46 0.38 
1 201.99 164000.00 948.70 963.38 958.65 963.96 0.00124 1 6.12 26811.01 3219.77 0.37 

1 201.9 164000.00 947.20 962.94 957.27 963.35 0.000785 5.15 31873.70 5241.54 0.31 
1 201 .9 164000.00 947.20 963.05 957.27 963.45 0.000756 5.08 32284.29 3830.97 0.31 

1 201.81 164000.00 946.00 962.64 955.84 962.99 0.000619 4.79 34251.95 5916.44 0.28 
1 201.81 164000.00 946.00 962.75 955.84 963.10 0.000597 4.73 34684.20 3650.46 0.27 

1 201.71 164000.00 946.00 961 .87 958.21 962.46 0.001826 6.22 26658.13 8308. 19 0.40 
1 201.71 164000.00 946.00 961 .98 958.21 962.58 0.001807 6.24 26277.29 3415.69 0.40 

1 201 .62 164000.00 945.60 961.15 956.72 961.66 0.001385 5.78 28773.37 7614.80 0.35 
1 201.62 164000.00 945.60 961.28 956.72 961.80 0.001343 5.74 28552.62 3241.81 0.34 

1 201.52 164000.00 940.90 960.41 955.39 960.87 0.001854 5.50 30263.04 8984.51 0.33 
1 201.52 164000.00 940.90 960.53 955.39 961.02 0.001898 5.61 29242.62 3382.85 0.34 

1 201.43 164000.00 941.30 959.46 954.87 960.01 0.001619 5.99 27971.80 6526.99 0.37 
1 201.43 164000.00 941.30 959.60 954.87 960.15 0.001604 6.00 27334.01 3288.24 0.37 

• 1 201.33 164000.00 943.00 958.44 954.88 959.06 1 0.002024 6.40 26135.11 5745.25 0.41 

1 201.33 164000.00 943.00 958.60 954.88 959.23 [ 0.001959 6.36 25785.53 3307.45 0.40 

I 



HEC-RAS Plan· PostPrj River· 1 Reach· 1 (Continued) • Reach River Sta QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (fUft) (fUs) (sq ft) (ft) 

1 201.24 164000.00 943.00 957.46 953.61 958.06 0.001852 6.23 26885.10 6935.04 0.40 
1 201.24 184000.00 943.00 957.66 953.61 958.26 0.001790 6.21 26420.07 3500.08 0.40 

1 201.14 164000.00 940.40 956.91 952.08 957.32 0.001090 5.20 32069.34 8631.33 0.31 
1 201.14 164000.00 940.40 957.15 952.08 957.55 0.001017 5.10 32150.13 3680.58 0.30 

1 201.05 184000.00 941.50 956.49 950.99 956.80 0.000974 4.50 37110.44 9249.94 0.26 

1 201.05 164000.00 941.50 956.74 950.99 957.06 0.000928 4.48 ·36618.90 3898.52 0.26 

1 200.95 164000.00 939.80 956.09 949.86 956.38 0.000668 4.33 39057.14 10045.22 0.25 
1 200.95 164000.00 939.80 956.38 949.86 956.66 0.000629 4.27 38407.73 4001.09 0.24 

1 200.86 164000.00 938.50 955.63 949.69 955.94 0.001346 4.48 37607.63 11080.59 0.27 
1 200.86 184000.00 938.50 955.94 949.69 956.24 0.001276 4.46 36762.91 4032.00 0.26 

1 200.77 164000.00 936.90 955.02 949.21 955.35 0.000950 4.62 36840.73 11449.90 0.28 
1 200.77 164000.00 936.90 955.38 949.21 955.70 0.000875 4.52 36283.86 4122.20 0.27 

1 200.67 164000.00 939.80 954.42 948.98 954.80 0.001288 4.96 33784.71 10368.24 0.30 

r!------ 200.67 164000.00 939.80 954.84 948.98 955.20 0.001158 4.82 34281 .14 4009.30 0.28 

1 200.58 164000.00 937.60 953.76 948.29 954.14 0.001313 5.04 33541 .77 10091 .02 0.30 

1 200.58 164000.00 937.60 954.23 948.29 954.60 0.001187 4.91 33793.59 3940.00 0.28 

1 200.49 164000.00 936.90 953.28 946.97 953.59 0.000940 4.59 37370.44 10978.11 0.26 
1 200.49 164000.00 936.90 953.77 946.97 954.10 0.000893 4.59 36178.07 3791.00 0.25 

1 200.39 164000.00 937.00 952.89 946.26 953.17 0.000739 4.35 39814.10 11315.74 0.24 
1 200.39 164000.00 937.00 953.40 946.26 953.70 0.000702 4.37 38317.51 3741.00 0.23 

1 200.3 179750.00 937.70 952.12 947.18 952.61 0.001603 5.79 36487.07 9118.91 0.34 

1 200.3 179750.00 937.70 952.73 947.17 953.18 0.001382 5.57 36217.73 3683.53 0.31 

1 200.2 179750.00 937.00 951.10 946.78 951.67 0.002027 6.37 35619.57 11857.73 0.37 

• 1 200.2 179750.00 937.00 951.83 946.77 952.38 0.001732 6.15 34725.75 3629.00 0.35 

1 200.1 179750.00 934.50 950.19 945.22 950.66 0.001 730 5.74 37659.50 11254.10 0.32 
1 200.1 179750.00 934.50 951.11 945.22 951.53 0.001392 5.36 38392.25 3770.00 0.29 

1 200 179750.00 933.40 949.74 944.16 950.01 0.000864 4.29 44537.34 11193.60 0.24 
1 200 179750.00 933.40 950.70 944.16 950.98 0.000792 4.23 42550.11 4100.00 0.23 

1 199.91 179750.00 932.10 949.39 943.36 949.60 0.000668 3.83 50254.95 10846.61 0.22 
1 199.91 179750.00 932.10 950.39 943.36 950.61 0.000573 3.75 48102.12 4530.00 0.20 

1 199.82 179750.00 931 .20 948.90 943.28 949.09 0.002007 3.30 51778.97 10752.57 0.19 

1 199.82 179750.00 931.20 949.90 943.25 950.14 0.002185 3.68 47698.04 4780.00 0.20 

• 
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PROJECT DATA 
Project Title : Post-Project . 
ProJect F1le : Post- Pro]ect.pr] 
Run Date and Time: 9/ 25/ 2013 10:18:41 AM 

Project in English units 

Project Description: 
City of Phoen i x ARS (AZTEC pro]eCt No AZE1005) 
Salt Ri ver Effective model -
Received from FEMA for LOMR case no. 08-09-1412P 
Salt River Effective model -
Received from FEMA for LOMR case no. 
08 - 09- 1294P 

used the model obtained from LOMR 08-09-1412P which modified 
sections 209.33 to 209.98 based on Transystems mappi ng and grading plans a nd 
Modified cross section 208.57, 208 . 67, 208 . 75 & 208 . 85 based on LOMR 
08-09-1294P to create the Dup 1 i cate Effective 
Model 

Pre-Project Model created from new mapping for the area between FEMA 
section Q a nd FEMA section x. New mapping done by Kenney Aerial Mapping on 
September 24, 2010, 1"=40' mapping with a 1' contour. 
Revised Cross Sections 
207.19 to 209.98 with new 
mapp ing 

Post-Project Model created based on the proposed Avenido Rio 
Salado/Broadway Road ho rizontal and vertical alignment . 

s.smedley May 2013 

PLAN DATA 

Pl an Title : Reach 3 - Post-Project 
Pl an Fi 1 e R: \Phoeni x\Proj ects\AZE1005-ARS_ProgramManagement\ Techni ca 1 \Drai nage\HEC-RAS\Post- Project Mode 1 \Post-Project. pOl 

Geometry Title: Salt Ri ver Reach 3 - Pos t-Project 
Geometry Fi 1 e : R: \Phoeni x\ Proj ects\AZE1005-ARS_Prog ramManagement\ Techni ca 1 \Drai nage\HEC-RAS\Post-Proj ect Mode 1 \Post-Project. g02 

Flow Tit l e 
Flow File 

Reach 3 - Fl oodway 
R: \Pho eni x\Proj ects\AZE1005-ARS_ProgramManagement\ Tech ni ca 1\Drai nage\HEC-RAS\Post-Proj ect Mode 1 \Post-Pro ject . fOl 

Pl an s ummary Information: 
Number of: Cross Sections 

culverts 
Bridges 

160 
0 
6 

Multipl e openings 
Inline Structures 
Lateral st ructures 

computational Information 
water surface calculation tolerance 0 . 01 

0.01 
20 
0.3 
0.001 

~~~~~~~1 n~~g~~ ~~1 ~~~~;~~~n~ol erance 
Maximum difference tolerance 
Flow tolerance factor 

computation Opti ons 
critical depth computed only where necessary 
conveyance ca 1 cu l ati on Method: At breaks in n va 1 ues only 
Friction slope Method: A5vueb crar~lte 1. ccoan

1
veFya

0
wnce 

Computational Flow Reg ime: l 

Encroachment Data 
Equal Conveyance True 
Left offset 0 
Right offset 0 

River = 
RS 
214.14 
214.04 
213.95 
213 . 85 
213.75 
213.74 
213.66 
213.57 
213 . 47 

1 
Profi 1 e 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 
PF#2 

Reach = 1 
Method va 1 ue1 va 1 ue2 

119654 . 9720381.83 
119637 . 8820371.77 
119586 . 5420331 . 73 
119618 . 3320320.92 
1 1964120297 . 3 5 
119641.87 20296.6 
119687. 5720253. 56 
1 19484 . 520336.66 
1 19243.320266.42 

0 
0 
0 
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Post-P r oj ect 
213-38 PF#2 1 19346.120447 . 85 
213.33 PF#2 1 19328 . 9205 14 . 52 
213 . 26 PF#2 119497.18203 78 . 39 
213 . 25 PF#2 119497.5520377.79 
213 . 21 PF#2 1 19490.3 20418.5 
213.11 PF#2 119616 . 8820544.67 
213.03 PF#2 1 1967220591.83 
212 . 93 PF#2 119690.7620489 . 75 
212.84 PF#2 1 19711. 520347 . 25 
212 . 74 PF#2 119690 . 61 20367.2 
212.68 PF#2 119501.07 20130.1 
212.67 PF#2 119502 . 3320128 . 84 
212. 56 PF#2 119731 . 0520252 . 14 
212.46 PF#2 119743 . 34 20301 
212.37 PF#2 119744 . 0620320 . 69 
212.27 PF#2 119715.2520330 . 35 
212.18 PF#2 119706.8520334.57 
212.08 PF#2 119681.09 20270.9 
211.99 PF#2 119699.7720249 . 64 
211.89 PF#2 119685.7520250 . 74 
211.79 PF#2 119649.87 20217.7 
211.71 PF#2 119628 . 4320197.84 
211.64 PF#2 1 19657.7 20219.8 
211.54 PF#2 119603.6520129.64 
211.51 PF#2 119615.1920137.39 
211.41 PF#2 1 19638.120206.06 
211.31 PF#2 119531.2120356.09 
211.21 PF#2 119528 . 7520521.25 
211 . 12 PF#2 119498.47 20610 
211.02 PF#2 119487.12 21150 
210.93 PF#2 119479.13 21575 
210.83 PF#2 119450.42 21700 
210.74 PF#2 119426 . 13 21800 
210.64 PF#2 1 19388.6 21800 
210.55 PF#2 119322 . 17 21110 
210.46 PF#2 1 19377 21284 
210 . 36 PF#2 119375.1721291.16 
210 . 26 PF#2 119377.08 2133 1 . 8 
210. 17 PF#2 1 19354.621334.72 
210 . 07 PF#2 1 19210 21225 
209.98 PF#2 119316 . 5321256.06 
209 . 88 PF#2 119516 . 392 1299.85 
209.79 PF#2 119444.0721299.89 
209.69 PF#2 119492.43 21350 
209.60 PF#2 119457.3121064 . 47 
209 . 54 PF#2 119471.7520594.25 
209.53 PF#2 119471 . 7520594.25 
209.42 PF#2 119318. 5620610.4 7 
209.33 PF#2 119086.1920715 . 31 
209.24 PF#2 119001.6620907.53 
209. 14 PF#2 1 191002 1140.18 
209 . 04 PF#2 119124.0321356 . 72 
208.95 PF#2 119173.8520972.83 
208.85 PF#2 119206.0221155.77 
208.75 PF#2 119212 . 9820952.96 
208.67 PF#2 119317.6920938.72 
208 . 57 PF#2 119382.5620731. 12 
208 . 48 PF#2 118501.9220691 . 24 
208.39 PF#2 118468.9520724.42 
208.29 PF#2 118561.8220909.13 
208. 19 PF#2 118679.18 21343.2 
208.10 PF#2 118822.3721737 . 69 
207.99 PF#2 119184 . 362 1863.07 
207.90 PF#2 119103 . 9222 135.26 
207.80 PF#2 119658. 1621871 . 22 
207 . 71 PF#2 119527 . 6521424 . 84 
207 . 62 PF#2 119577.9221105 . 73 
207 . 49 PF#2 119387.2821132 . 01 
207.48 PF#2 119387.2821132 . 01 
207 . 43 PF#2 119363.8620968 . 54 
207.34 PF#2 119328 . 8820778.22 
207.27 PF#2 119441.5520490.43 
207.16 PF#2 119371.4620479.77 
207.07 PF#2 118857.5720748.18 
206.97 PF#2 1 18850 20800 
206.88 PF#2 118838.93 20800 
206.79 PF#2 118806 .0120895.15 
206 . 7 PF#2 118784 . 84 21138.8 
206 . 6 PF#2 118675.582 1066 . 25 
206. 51 PF#2 118561 .35 20622 . 1 
206 . 41 PF#2 118494.7120685 . 21 
206 . 32 PF#2 118476.9420854.87 
206.22 PF#2 1 1843520977 . 29 
206.13 PF#2 1 1837020914 . 89 
206 .03 PF#2 1 18320 20772.6 
205.94 PF#Z 1 18200 20767 
205.84 PF#2 1 18100 20535.7 
205 . 75 PF#2 1 18048 20450.3 
205.62 PF#2 1 18216 20450. 1 
205.52 PF#2 1 18591 . 6 20611 . 5 
205.43 PF#2 1 18917 . 5 20770 . 4 
205.4 PF#2 1 19020 20767 . 8 
205.34 PF#2 1 1918020742 . 96 
205.25 PF#2 1 19300 20782.3 
205. 15 PF#2 1 19385 20830 
205.06 PF#2 1 19470 20905 . 3 
204.97 PF#2 1 19445 20961.3 
204.87 PF#2 1 19410 20952 . 2 
204 . 78 PF#2 1 1921020830.43 
204.68 PF#2 1 1896020546. 3 7 
204.61 PF#2 1 18880 20482.9 
204.53 PF#2 1 18885 20495.9 
204.42 PF#2 1 19025 . 420679.03 
204.34 PF#2 1 1910020814. 38 
204 . 25 PF#2 1 19300208 17.18 
204. 15 PF#2 1 1920021031.89 
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• Post-Projec t 
204.05 PF#2 118963.7821080 . 54 
203.96 PF#2 118736 . 54 20787.3 
203.86 PF#2 118542 . 4920734.27 
203.77 PF#2 118232.4120743 . 68 
203.67 PF#2 1 1813020697.43 
203.58 PF#2 1 1802520701.39 
203 . 48 PF#2 1 17932.620844.31 
203.39 PF#2 1 17970.82 1036.47 
203 . 29 PF#2 1 18065.62 1074.86 
203.19 PF#2 1 18262. 120951 .24 
203.09 PF#2 1 1843020905 . 85 
202.99 PF#2 1 18469 . 4 20926 . 9 
202 . 9 PF#2 1 18455.620967.31 
202 . 8 PF#2 1 18390.821011.58 
202.69 PF#2 1 18377.821080.23 
202. 59 PF#2 1 18416.7 21190.4 
202 . 48 PF#2 1 18360 21302.7 
202.37 PF#2 1 1827021577 . 77 
202 . 29 PF#2 1 18197 . 4 21803 
202.18 PF#2 1 18139.721936.54 
202.09 PF#2 1 18212.921936.96 
201.99 PF#2 1 18235.121861. 56 
201.9 PF#2 117992.63 21823.6 
201.81 PF#2 117952.4821801.08 
201.71 PF#2 118112.81 21528.5 
201.62 PF#2 118235 . 69 21477.5 
201. 52 PF#2 118008 . 55 21391.4 
201.43 PF#2 118053.86 21342.1 
201. 33 PF#2 118074.35 21381.8 
201. 24 PF#2 118069 . 92 21570 
201.14 PF#2 118040.42 21721 
201.05 PF#2 117950.48 21849 
200.95 PF#2 117952.91 21954 
200 . 86 PF#2 1 18000 22032 
200.77 PF#2 1 17828.8 2195 1 
200.67 PF#2 1 17640 21649.3 
200 . 58 PF#2 1 17510 21450 
200.49 PF#2 1 17380 21171 
200.39 PF#2 1 17300 21041 
200.3 PF#2 1 17205 20896 
200 . 2 PF#2 1 17115 20744 
200 . 1 PF#2 1 17030 20800 
200 PF#2 1 16950 21050 
199.91 PF#2 1 16800 21330 
199.82 PF#2 1 16870 21650 

FLOW DATA 

• Flow Titl e : Reac h 3 - Fl oodway 
Fl ow Fil e : R: \Phoe ni x\Pro j ect s\AZE1005 - ARS_Prog ramManagement\ Techni cal \Drai nage\HEC - RAS\Post-Pro j ect Model \Post-Pro j ect. f0 1 

Fl ow Data (cfs) 
*****-1:*******************************************************2*2***2********* 
* River Reac h RS PF#1 PF#2 * 
* 1 1 214. 14 169000 169000 • 
* 1 1 213.21 166000 166000 * 
* 1 1 205.4 164000 164000 * 
• 1 1 200 . 3 179750 179750 * 
***************************************************************************** 
Boundary Conditi ons 
**************************************1<******-1:**-lr******************************************************* 
* Ri ver Reach Profil e Upstream Downstream 
*****************************1t************************************************************************** 
• 1 1 PF#1 Normal s = 0.001 Known ws = 948.9 • 
* 1 1 PF#2 • Normal s = 0 . 001 Kn own ws = 949 . 9 • 
*************************'k************************************************************~*********'k****~** 

GEOMETRY DATA 

Geometry Titl e : Salt River Reach 3 - Post-Project 
Geometry Fi l e R: \Phoen i x\Proj ects\AZE1005-ARS_ProgramManagement\ Technical \ Drai nage\HEC-RAS\Pos t -Pro j ect Model \Pos t -Pro j ect . g02 

CROSS SECTION 

RIVER: 
REACH : RS: 214.14 

INPUT 
Desc ri pt i on : 214. 14 
St ation El evation Data num= 96 

Sta El ev St a El ev Sta El ev s t a El ev s t a El ev 
*** * * * * *** ** * * ** * * **** **** * ********************* * *****************'It************* 

18555.4 1082.6 18577.7 1082.5 18586.5 1082 . 5 18650.6 1082 18678.8 1082. 1 
18707.4 1081. 7 18729. 5 1082 18771. 6 1082 . 1 18793.7 1081. 8 1883 6 1080 .9 
18859.7 1080 .3 18935.6 1078.9 19050 .6 1077 . 2 19056.7 1077.2 19059.9 1077. 1 
19062.9 1076.9 19063.3 1077 19067.8 1077 . 1 19071. 9 1077. 1 19078.2 1077. 1 
19188. 3 1078. 1 19249.7 1079.4 19290.2 1080 . 1 19298 . 1 1080 . 2 19313. 1 1080 .4 
19327 . 5 1080.7 19358 . 6 1080.6 19391. 6 1080. 5 19412.8 1080.3 19520.8 1077.9 
19554 . 8 1077 . 5 19580 . 2 1077. 3 19610.8 1076. 5 19651.9 1076.7 19697.7 1058.7 
19715 . 9 1051.7 19732 . 8 1050.2 19750.7 1048.7 2003 2 .7 1049 20292 . 3 1049 . 2 
20350 . 9 1065 . 9 20388.3 1077. 5 20405.5 1075.6 20406 1075.6 20439.7 1075 . 6 
20637 . 3 1075 . 5 20899.6 1075.4 20920.6 1075. 5 2094 1. 8 1075.4 20947.4 1075.5 

20962 1075 . 5 20980 1075.4 20989 . 9 1075 . 4 21074 . 1 1075.4 21119 . 6 1075.7 
21168.7 1076 . 8 21222 1076.6 21326 .8 1076.2 21327 . 4 1076.2 21342.2 1075 
21390.6 1075 21428 . 8 1075 21455.3 1075.3 21502. 1 1076.4 21502.4 1076.2 • 21505 . 4 1076 . 4 2155 1. 9 1077.5 21591. 8 1077.6 21726.3 1078.4 21759.2 1078.5 
21766.3 1078.3 21792.4 1078.4 21884.6 1078 . 9 22013 1079 .1 22034.3 1079 . 5 
22101.6 1079.7 22 156.1 1080.1 22201.4 1080 22204.6 1079.9 222 17. 3 1080 . 5 

22235 1081. 3 22238. 1 1081. 3 22264. 5 1081 22267.7 1080.9 22269 . 4 1080.7 
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22269.9 
22501. 3 
22 710. 3 

1080 . 6 22272.4 
1081. 2 2259 1. 2 
1082.5 

Manning ' s n values 

1080.4 22280 . 3 
1081.8 22602 . 9 

num= 

1079.8 22341.9 
1082 22619. 7 

Sta n val Sta n val 
3 
Sta n val 

1855 5 . 4 . 04 19651.9 

Ba nk Sta: Left Rig ht 
19651.9 20388. 3 

Ineffect i ve Flow num~ 
Sta L St a R Elev 

18555 . 4 19651.9 1082 
20388.3 22710.3 1082 

. 035 20388 . 3 .04 

Lengths : Left Channel 
475 510. 51 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #P F#l 

Rig ht 
570 

Post -P ro j ect 
1080 . 2 2243 1 1080.6 

1083 22686.6 1082.9 

coe ff contr. 
.1 

Ex pan. 
. 3 

*********************************************************************************************** 
* E.G. El ev (ft ) * 1077 . 01 *Element Left DB* Cha nn e l * Ri ght DB * 
*vel Head (ft ) 1.50 * wt. n-val. 0 . 03 5 
* w.s. El ev (ft) * 1075.50 *Reach Len . (ft) 475.00 510.51 570.00 

cri t w. s . (ft) * 1062.66 * Flow Area (sq ft ) *17180. 89 
* E.G . s l ope (ft/ ft) *0.000804 * Area (sq ft ) *17180 .89 
* Q Total (cfs) *169000.00 * Fl ow (c f s) *169000.00 

83.10 

*Top Widt h ( ft ) * 1312.52 *Top Width ( ft ) 726.91 
ve l Total ( ft /s) 9 . 84 * Avg. ve l . ( ft / s) 9 . 84 

585.60 

* Max Chl Dpth ( ft) 26 . 80 * Hydr. Depth ( ft) 23.64 
* conv. Tot a l (cfs) *5961484 . 0 * co nv. (cf s) *5961484.0 
* Le ngth wtd. (ft) 510.51 *wetted Per . ( ft ) 735.31 
* Min c h El (ft) * 1048.70 * s hea r ( 1 b/sq f t) 1.17 
*Alpha 1.00 *Stream Power ( lb/ft s) • 11. 53 
* Frctn Loss ( ft ) 0. 42 *cum vol ume (acre- ft ) • 9061.19 *34453 .18 * 3408. 12 

C & E LOSS ( f t) 0 . 00 * Cum SA (ac r es) * 2003. 14 * 3134 . 70 994. 17 
*********************************************************************************************** 

warning: Di vi ded flow compu t ed for th is cross-section . 
Note: Multipl e c r it ical depths were found at this l ocation . The criti cal depth wit h the l owest, vali d , 

water surf ace was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

*E . G. El ev (ft) * 1077.01 * El ement Left OB * Cha nnel *Right DB * 
*vel Head ( ft ) 1.50 * Wt. n-val . 0.035 
* w. s. Elev ( ft ) * 1075 . 51 *Reach Len. ( ft ) 475 .00 510.51 570.00 
* crit 1~.s . ( ft ) • 1062.66 * Fl ow Area (sq f t ) *17184 . 88 
* E. G. slope ( ft / ft) *0.000803 • Area (sq ft ) *17184.88 
* Q Total (c f s) *169000 . 00 * Flow (cfs ) *169000.00 
* Top width ( ft) 726.86 *Top wi dth (ft) • 726.86 

vel Tota l ( ft /s) 9.83 * Avg. vel . (ft/s) 9 . 83 
Max Chl Dpth ( ft) 26.81 * Hydr . Depth ( ft ) 23.64 
Conv . Total (cfs) *5 963943.0 * conv. (cfs) *5963943.0 

* Length wtd . ( f t) 510 . 51 * wetted Pe r. (ft) 735.29 
* Mi n c h El (ft) * 1048.70 * shear ( 1 b/sq ft ) 1.17 
*Alpha 1. 00 *Stream Power ( lb/ ft s) • 11. 52 
* Frctn Loss ( ft ) 0 . 42 *Cum volume (ac re-ft) • 1211 .33 *35384.91 * 1414 .74 
* C & E LOSS ( ft ) 0 . 00 Cum SA (acres) 203.87 * 3138. 84 205.53 
*********************************************************************************************** 

Note: Mu l t i pl e critical depths were foun d at this l ocation. The criti cal depth with th e l owest, vali d, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Descript ion: 214.04 

RS: 214.04 

Stat i on Elevation Data num= 96 
St a El ev Sta El ev sta 

19072.9 1079.7 19093 . 4 1080. 3 19132. 2 
19198.4 1082. 5 19239 . 2 1081 19288. 1 
19395.9 1078 . 4 19428 . 8 1078 19449. 6 
19544 . 1 1077.9 19555.9 1077. 7 19588.8 
19632 . 1 1075 . 8 19635.6 1075.8 19636.8 
19718 . 8 1052 .3 19726.8 1051.2 19735 . 4 
20298 . 5 10 52 . 8 20376 . 6 1076 . 5 20387.2 
20667 . 2 1076. 1 2082 5. 6 1075 .6 20839 .5 
20864 . 2 1073.4 20909. 3 1072 . 6 20914 .5 
20951.8 1077 20990.8 1076 . 9 20996. 8 
21130 . 4 1077.3 21234. 3 1076 . 9 21246 . 3 
21366 . 4 1076.6 21461. 4 1076.5 21539 . 2 
21586.9 1076 . 6 21607.7 1076.8 21639.2 
21711.2 1078 . 3 21774.8 1078.5 21799.9 

21971 1079 . 3 22001. 7 1079.3 22020.7 
22217.2 1078 . 1 22226.8 1078 22231.1 
22357.9 1076 . 9 22384.7 1077.9 22394. 1 
22428.8 1077.9 22430.1 1077.9 22450 . 6 
22667.1 1079 . 2 22667.7 1079.3 22717.7 
22747.1 1084 

Mann i ng ' s n values num= 3 
Sta n val Sta n val sta 

El ev sta 

1080.8 19189.9 
1081.2 19324.4 
1077.2 19490 . 6 
1076. 5 19610 . 7 
1075.4 19702 . 8 
1048 .8 20175 . 7 
1075 .5 20390 . 3 
1075.5 20839 . 8 
1072 . 6 20915 .6 
1076.9 21016 .8 
1076.9 21256.8 
1076 . 3 215 57 . 9 
1077.1 21662.1 
1079.2 21800.4 
1079 . 3 22 177.7 

1078 22238. 5 
1078.2 22399.6 
1078.2 22542.8 
1081. 1 22725.6 

n val 
*"::********************************************** 

19072 .9 .04 19636 . 8 .035 20376.6 .04 

Bank sta : Left Ri ght Length s: Left chann e l Right 
19636.8 20376 . 6 495 493.12 480 

Ineffective Fl ow num= 
Sta L St a R El ev Pe rmanent 

19072.9 19636 . 8 1083 F 
20376.6 22747 .1 1083 F 

CROSS SECTION OUTPUT Profi l e #PF#1 

El ev Sta El ev 

1082.5 19193.8 1082 . 6 
1080.7 193 71.7 1079 . 1 
1077 . 5 195 13.1 1077.7 
1075 . 7 19613.2 1075.7 

1053 19711 . 2 1052. 5 
1049 20286.6 1049 

1075 . 2 20574.2 1076 
1075 . 5 20855.8 1073 
1072.9 20928 . 6 1077 
1077 . 3 21040 . 9 1077 .5 
1076.2 21294 . 9 1076. 5 
1076 . 3 21565.1 1076.3 
1077 . 5 21690 . 5 1078 . 1 
1079 .3 21942 . 9 1079. 4 
1078. 3 22203.1 1078. 1 

1078 22248 1077. 8 
1078.1 22400.9 1078.1 
1078.3 22554 1078.5 
1081. 1 22727. 3 1081.2 

Coeff Contr. Expan . 
. 1 . 3 
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• 

• 

• 

Post-Project 
*****************************-R**********1t*t:***********'k**************************************** 
• E.G. Elev (ft) • 1076.58 • Element Left DB * Channel • Right DB • 
• vel Head ( ft ) 1.54 • Wt. n-val. 0 . 035 
• w. s. El ev (ft) • 1075.04 • Reach Len. (ft) 495.00 493.12 480.00 
• Crit w.s. (ft) • 1062.64 • Flow Area (sq ft) *16977.45 
• E.G . slope (ft/ft ) *0 . 000846 • Area (sq ft) *16977.45 14 3.39 
• Q To t a l (cfs) *169000.00 • Flow (cfs) *169000 . 00 • 
• Top width (ft) 813.60 • Top width ( ft) 733.94 

ve l Total (ft/s) 9.95 • Avg . vel. (ft/s) 9.95 
• Max chl Dpth (ft) 26.24 • Hydr . Depth (ft) 23 . 13 
• conv . Total (cfs) *5809707 . 0 • Conv. (c f s) *5 809707 . 0 
• Length Wtd. (ft) 493.12 • wetted Per. (ft) • 741.89 • 
• Minch El (ft) • 1048.80 • s hear (lb/sq ft) 1.21 

79.66 

• Alpha 1.00 • Stream Power (lb/ ft s) • 12.03 
• Frctn Loss ( ft) 0.50 • cum volume (acre-ft) • 9061.19 *342 53.02 * 3406.64 
* C & E LO SS ( ft) 0 . 04 * Cum SA (acres) * 2003.14 * 3126.14 989.82 
**************** *** *****'~<****** **************************************************************** 

warning: Divi ded flow computed fo r thi s cross - s ection. 
Note: Multiple critical depths were found at th i s l ocation. The criti cal depth with the l owest, valid, 

water s urface was used . 

CROSS SECTION OUTPUT Profile #P F#2 
*************** *************-1t************************************************************"tr:***** 
• E.G. Elev (ft) • 1076.59 • Element Left DB • channe l Right DB • 
• vel Head (ft) 1.54 • Wt. n-val. 0.035 
• w.s . Elev (ft) • 1075 . 05 • Reac h Len. (ft) 495 . 00 493 .12 480 . 00 
• crit w.s. (ft) • 1062 . 64 • Flow Area (sq ft ) *16981.83 
• E.G . s l ope ( ft / ft ) *0 .000845 • Area (sq ft ) *16981.83 
• Q Total (cfs) *169000.00 • Flow (cfs) *169000.00 . ~~~ ~~m ~ms) • 

73 ~: ~~ : ~~~. w~~i~ ~ms) • 
73U~ . 

• Max ch l Dpth ( ft) 26.25 • Hydr. Depth (ft) 23 .14 
• Conv. Total (cfs) *5812338 . 0 • Conv . (cfs) * 5812338.0 
• Le ngth wtd . (ft) 493.12 • Vletted Per. ( ft) • 741.87 * 
• Minch El (ft) • 1048.80 • s hear ( lb/sq ft) 1.21 
• Alpha 1.00 Stream Power ( lb/ ft s) 12.02 
• Frctn Loss (ft) 0.50 • cum volume (acre-ft) • 1211.33 *35184.70 • 1414 . 74 
• c & E Loss (ft) 0. 04 • cum SA (acres) 203.87 • 3130 . 28 205. 53 
********************************************************************************************** * 

Note: Mu ltipl e cri t i cal depths we re f ound at this l ocation. The critical depth with the l owest, valid, 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

I NPUT 

RS: 213.95 

Description: 213 . 95 - FEMA section AG 
96 station El evat i on Data num= 

sta Elev sta Elev s ta El ev Sta El ev Sta El ev 
************************************************* *************************** **** 
19012.2 1082.3 19071.8 1081.2 19072 . 8 1081.2 19073. 5 
19176.1 1079.9 19177 1079.9 19191.6 1079.8 19233 .8 
19283.7 1079.1 19366 1078. 5 19459.9 1077.8 19508 .7 
19510 .4 1075.2 19511. 8 1075.3 19534.7 1076 . 7 19583.1 
1962 7 . 4 1072.4 19631 . 4 1072.9 19699.3 1056.7 19729 
20255 . 4 1049.3 20277.7 1056 . 5 20337.1 1075.9 20360 . 3 
20403 . 2 1074. 5 20653 . 5 1075.3 20691.9 1075.3 20740 
20775 . 5 1075 .1 20784 . 4 1073.9 20808. 5 1074.1 20840.9 
20853 . 7 1075.1 20870 1074.8 20875 1074.6 20914.9 
20949 . 7 1076.5 20960 . 6 1076.8 20964 . 2 1076.9 20966 . 3 
21108.8 1079.4 21171.4 1079 . 5 21176 . 1 1079.5 21183 
21203.1 1076.6 21232 . 6 1076. 3 21271.1 1076 21272.6 
21377 . 7 1076 . 7 21386 . 9 1076.7 21400.8 1076.7 21470.9 

21528 1077.6 21534 1077.9 21534.2 1077.9 21537 
21542 . 9 1077.8 21554 . 1 1077.4 21695.2 1077.7 21731.7 
21743 . 3 1075.1 21752 1076.3 21753.2 1076. 5 21753 . 7 
21760 . 3 1079. 1 21763 . 3 1079 . 6 21764.1 1079. 5 21772 . 7 
21791. 6 1079. 5 21806 .1 1079 . 6 21832 .6 1079.8 21918.1 
22000 . 8 1079 . 8 22342 1078 . 4 22351.4 1078.4 22362.3 
22 391. 3 1078.7 

Manning 1 S n values num= 3 
sta n val sta n val Sta n val 

************************************************ 
19012.2 .04 19534. 7 

Bank Sta: Left Right 
19534 . 7 20337 . 1 

Ineffective Flow num= 
Sta L Sta R Elev 

19012.2 19534.7 1082 .3 
20337.1 22391.3 1082.3 

.035 20337.1 .04 

Lengths: Left Channe 1 
500 504.25 

Permanent 
F 
F 

Right 
500 

1081.2 19172.6 
1079.1 19245 . 6 
1075.2 19510 
1074.4 19622 . 2 
1049.4 19783 . 8 
1074.9 20361.6 
1075.5 20772 
1074.4 20844 . 2 
1075.6 20922.3 
1078 . 4 20973 
1079.7 21200.9 

1076 21274 .1 
1077.6 21502 . 4 

1078 21542 . 7 
1077.2 21736 . 1 
1076.6 21759. 1 
1079.3 21784.7 
1079.8 21918. 4 
1078 .4 22373 . 8 

coeff contr. 
.1 

1080 
1079.2 
1075 .1 
1071.5 
1049.5 
1074.8 
1075.4 
1074. 5 
1075 . 7 
1080.1 
1076.8 

1076 
1077.7 
1077.4 
1076 .3 
1078 . 6 
1079 . 3 
1080.2 
1078.7 

Expan. 
. 3 

CROSS SECTION OUTPUT Profi l e #P F#1 
*************************1t********************************************************************* 
• E.G . El ev ( ft) • 1076 . 05 • Element Left DB • channel • Right DB • 
• vel Head ( f t) 1 .89 • Wt. n-val. 0.035 
• w.s. Elev (ft) • 1074 .16 • Reac h Len. (ft) 500.00 504.25 
* crit w.s . (ft) • 1063.67 • Fl ow Area (sq ft) *15 307.12 
• E.G. slope ( ft / ft) *0.001218 • Area (sq ft) *15307.12 
• Q Total (cf s) *169000.00 • Fl ow (cfs) *169000 . 00 
• Top width (ft) 777.40 • Top width (ft) • 745 . 37 • 

ve l Total ( ft / s) 11.04 • AVg. vel . (ft/s) 11.04 
• Max chl Dpth (ft) 24.86 • Hydr . Depth ( ft ) 20 . 54 
• Conv . Total (cfs) *4843 418.0 • conv. (cfs) *4843418.0 
• Length wtd. (ft) • 504.21 • wetted Pe r . ( ft ) 752.31 
• Min ch El (ft) • 1049.30 • shear (1 b/ sq ft) 1. 55 
• Alpha 1.00 • s tream Powe r ( lb/ ft s ) • 17.07 
• Frctn Loss (ft) 0. 81 • cum vo 1 ume (ac re-ft) • 9061.19 *34070 . 28 * 3405 . 82 
• c & E Loss ( ft) 0.15 * cum SA (acres) • 2003.14 • 3117 . 77 989 . 20 
*********************************************************************************************** 

500.00 

4. 17 

32.04 
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Post -Proj ect 

Divided fl ow computed for thi s cross-section. warni ng : 
warning: The vel ocity head has changed by more t ha n 0.5 ft (0.15 m). Thi s may indicate th e need for 

additi onal cross secti ons . 
Note: Multipl e cr it ical depths were found at this l ocation. The cr i t i cal depth wit h the lowest, val id, 

water surf ace was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
** ************* ******************* ** ******************* ****************************** ** ******** 

E.G. Elev (ft) • 1076 . 06 * El ement Left OB * Channel * Ri ght OB * 
ve l Head (ft) 1 . 89 * wt . n-val. 0.035 

* w.s. Elev (ft) * 1074.16 * Reach Len. (ft) 500 . 00 504.25 500 . 00 
Crit W.S. (ft) • 1063.67 * Fl ow Area (sq f t ) *15312 . 49 
E.G. Sl ope ( ft / ft) *0 . 001216 * Area ( s q ft) *15312.49 
Q Total (c f s) *169000.00 * Flow (cfs) *169000.00 

* Top widt h ( ft ) 745.19 * Top Wi dth (ft) 745 . 19 
ve l Total (ft/s) 11 .04 * Avg. vel. (ft/ s) 11 . 04 
Max Chl Dpth (ft) 24 . 86 * Hydr. Dept h ( ft ) 20 . 55 
Conv. Total (cf s) *4846870. 0 * Conv. (cfs) *4846870.0 
Length wtd. (ft) 504.2 1 wetted Per. ( ft ) 752. 16 

* Min ch El (ft) * 1049 . 30 * s hea r (lb/ sq ft) 1.55 
* Al pha 1.00 * Stream Power ( lb/ ft s) • 17 . 05 
* FrCtn LOSS (ft) 0.81 * Cum Volume (acre-ft) * 1211 .3 3 *35001.90 * 1414 . 74 
* c & E Lo s s (ft) 0 . 15 cum SA (acres ) 203.87 * 3121.91 205.53 
****************** **************************** ************************************************* 
warning : The vel ocity head has changed by more than 0 . 5 ft ( 0.15 m). This may indi cate the need for 

add itional cross sect i ons. 
Note: Mu l tipl e critical depths were found at t hi s l ocation. The c riti cal depth with the l owes t, vali d, 

wat er sur f ace was used . 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description: 213 . 85 

RS : 213 . 85 

St ati on El evati on Data num= 96 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

**********11:******* ** ****************** '~< * ************ *** ******************1dt'klir'klir'k 

17827.8 
18117 . 7 
18415.4 
18548.9 
19257.5 
19342.5 
19453.2 
19507.8 
19700.1 
19770.4 
20083 . 9 

20586 
20852 . 3 
21125.5 
21230.8 
21272.5 
21503.7 
21671.9 
21773.6 
21970.5 

1078.7 17849.3 
1077. 6 18209 
1078.8 18437.5 
1077.6 18753.1 
1075.3 19264 . 9 
1063 . 1 19360 . 7 
1068 . 8 19469 . 5 
1067 . 3 19547 . 4 
1067 . 8 19706 . 3 
1067 . 6 19785 . 4 
1048 . 2 20249 . 9 
1074 . 1 20640.3 
1073 . 7 20870.3 

1075 21144.4 
1075 . 4 21246.8 
1076.3 21337 . 9 
1077.1 21545.5 
1077.5 21707 . 6 
1077.4 21774.6 
1078.8 

1078 . 5 17962.5 
1077 . 4 18245 . 6 
1078.2 18449 
1077.6 18798.9 
1075.1 19293.5 
1068.8 19366.6 
1068 . 4 19505 
1067.3 19584.5 

1067 19707.5 
1067.6 19789.2 
1048 . 3 20313 . 2 
1074.2 20781.1 
1073.9 20934.9 
1074.8 21152 . 1 
1077.2 21248.3 
1076 . 3 21381. 5 
1077.1 21557.5 
1077 . 4 2172 3.9 
1077 . 4 21801.1 

1078 17983. 6 
1077.6 18313. 2 
1078.3 18463.7 
1077 . 6 18834.2 
1075.6 19308 
1068. 9 19391 
1067.4 19506.5 
1067.6 19698 . 5 
1066.9 19732 . 9 
1066. 5 19853 . 9 
1069.1 20328. 7 
1074. 5 20824.2 
1073.8 20979.5 
1075. 1 21185 . 5 
1077.3 21269 
1076.2 21384. 6 
1077. 1 21587 
1077 . 4 21767.4 
1079 . 6 2183 1. 2 

Manning's n values num= 
Sta n va l Sta n va l St a n val 

**** ****** ******** *** ************************ *** 
17827.8 . 04 19785.4 

Bank Sta : Left Ri ght 
19785 . 4 20328.7 

I neffect i ve Fl ow num= 
Sta L Sta R El ev 

17827 . 819618.33 1078 
20328 . 7 21970.5 1078 

.035 20328 . 7 .04 

Lengths : Left Channe l 
521 520.04 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Ri ght 
541 

1077.8 18087 . 6 
1077 .9 18389 . 3 
1078.2 18513.6 
1077.6 18917.4 
1069.8 19333. 3 
1069.1 19423 . 4 
1067 . 3 19 507 . 3 

1068 19698. 6 
1066.7 19742.3 
1048 .1 19906 . 4 
1074.2 2033 4 . 9 
1074. 1 20842 
1074.4 21111. 7 
1076.2 21224 .6 
1076 . 4 21270.4 
1076. 3 21498 . 8 
1077.2 21625 . 9 
1077 . 3 21770.2 
1078.8 21907.4 

coeff con t r. 
.1 

1077 . 7 
1078.8 
1077.6 

1077 
1060 . 1 
1069.4 
1067 . 3 

1068 
1067 

1048 . 1 
1074.2 
1073.7 
1075.1 
1075.6 
1076.3 
1077 . 1 
1077 . 3 
1077. 3 
1079.1 

Ex pan. 
. 3 

********************************** ************************************************************* 
*E . G. Elev (ft) • 1075 . 08 El ement Left OB • Channel • Ri ght OB 

vel Head (ft) 3.43 * wt. n-val. 0 . 040 0.035 
w.s. El ev (ft) * 1071. 66 *Reach Len . ( ft ) 521.00 520 .04 541. 00 

* cri t w. s. (ft) * 1065. 14 * Fl ow Area (sq ft) 694 . 18 *11070 . 79 
E.G. Sl ope (ft/ ft) *0.002230 *Area (sq ft) * 1959 . 01 *11070.79 

* Q Total (cfs) *169000.00 * Flow (cfs) • 3146 . 51 *165853.50 
*Top width ( f t) • 1017.61 *Top width (ft ) 482 . 04 535 . 57 

vel Total (ft/ s) 14 . 36 * Avg. vel . (ft/ s) 4 . 53 14.98 
* Max chl Dpth ( f t) 23.56 * Hydr. Depth (ft) 4 .16 20.67 
* Conv. Total (c f s) *3578540 . 0 * Conv . (cfs) • 66626 .8 *3511913.0 

Length Wt d . ( ft ) 520.05 • we tted Per. (ft) 167. 15 542 . 03 
Mi n ch El ( ft ) * 1048 .10 s hear ( lb/ sq ft ) 0.58 2 . 84 
Alpha 1.07 • Stream Power ( l b/ft s) * 2.62 42 . 60 

* Frctn Loss ( ft ) 0 . 71 • Cum volume (acre- f t) * 9049.95 *33917 . 61 * 3405.80 
* C & E LOSS ( ft ) 0 . 44 *Cum SA (acres) * 2000 . 37 * 3110.36 989.02 
****************** ****************************************************************** ****** ***** 

warn ing: 

warn ing : 

warning: 

Note: 

The velocity head has changed by more than 0.5 ft (0. 15 m) . This may indicate the need for 
additional cross sections . 
The co nveyance ratio ( up stream conveyance divi ded by downs t ream conveyance ) is l ess th an 
0.7 or greater than 1.4 . This may indi cate the ne ed for addi ti ona l cross sect i ons. 
The energy l oss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 
sec tion . Thi s may indicate the ne ed for add itiona l cross sections. 
Multiple cri t i cal depths were found a t this l ocation. The criti cal dept h with th e l owes t, vali d, 
water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
**************** ***** *********************************************************** ******* ******** 
* E.G . Elev ( ft) • 1075.09 *El ement Left 08 * Channel * Rig ht 08 * 
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• 

• 

• 

Post-Project 
* vel Head (ft) 3 . 43 • wt . n-val. 0.040 • 0.035 
• w. s . Elev (ft) * 1071.66 • Reach Len. (ft) 521.00 520.04 541.00 

cr i t w.s. (ft ) 1065.14 • Flow Area (sq ft) 695.26 *11074.25 
* E.G. slope (ft / ft ) • 0.002229 • Area (sq ft) 695 . 26 *11074.25 
• Q Total (cfs ) *169000.00 • Flow (cfs ) 3105 . 07 *165894 . 90 
*Top width (ft ) 702 . 59 *Top width (ft) 167 . 07 535.52 

vel Tota l ( ft / s ) 14.36 * Avg . vel. (ft/ s) 4.47 14.98 
* Max Chl Dpth ( ft ) 23 . 56 * Hydr . Depth (ft) 4 . 16 20.68 
* conv . Total ( cfs) *3579632 . 0 • conv . (cfs) * 65769.3 *3513862.0 
* Length wtd . ( ft) • 520.05 • wetted Pe r . (ft) 171.10 542.00 * 
* Min ch El ( ft ) • 1048. 10 • Shea r (1 b/ sq ft) 0. 57 2. 84 
* A 1 ph a 1. 07 * St r eam Power (1 b/ ft s) • 2 . 53 42. 59 
• Frctn Loss ( ft ) 0.71 *Cum volume (a cre- ft) 1207 .34 *34849. 18 * 1414. 74 

c & E Loss ( ft ) 0 .44 * cum SA (acres) 202 . 91 • 3114 . 50 205. 53 
*********************************************************************************************** 

wa rning: 

warning: 

wa rnin g : 

The ve l ocity head has ch anged by mo r e than 0. 5 ft (0.15 m) . This may indicate the need fo r 
additional cross s ections . 
The conveyan ce ratio (ups tream conveyance di vided by downstream conveyance) i s less tha n 
0 . 7 o r g r eate r t han 1 . 4. Thi s may indicate the need for additional cross sections . 
The energy l oss was g r eater tha n 1.0 ft (0 . 3 m) . between the current and previous c ross 
section . Thi s may indi cate the need f or additional c ross sections. 
Mul tipl e critica l depth s were f ound a t this location. The cri tical depth with the lowest , vali d , 
wate r surfac e was us ed. 

Note : 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 213.75 

RS: 213 . 75 

station El evation Data num= 28 
s t a El ev sta El ev St a El ev St a El ev Sta El ev 

********* ** ****** ** ** * ***** * * * * ** ** * * * ** ** *** ***** **** ******* * * * * ** **** * * ** ***** 
184 35 1076 19470 1076 19600 1080 

19633 . 6 1073 . 5 19636.5 1073. 5 19709 1048. 55 
19834. 5 1047.15 19899 1046.6 19904 1046. 6 

20039 1044. 6 20104 1045 20169 1045.5 
20302 1073.8 20305 1073 . 8 20305.1 1074. 8 
20490 1076 20925 1075 21465 1076 

Manning's n values num= 3 
s ta n val sta n val Sta n va l 

********* ** ****** **** * **** * ******** * * ***** ****** 
18435 .037 19633.5 

Bank Sta : Left Ri ght 
19633 . 5 20305 . 1 

Ineffecti ve Flow num= 
Sta L Sta R Elev 
18435 19633.5 1074 . 13 

20305.1 21465 1074 . 8 

.032 20305 . 1 .037 

Lengt hs : Left Chann e 1 
125 116.36 

Permanent 
F 
F 

19633.4 
19764 
19959 
20174 

20305.2 

Ri ght 
120 

1080.84 19633.5 
1047 19769 . 5 
1047 20034 

1045.5 20240 . 5 
1081. 5 20340 

coeff cont r. 
. 1 

1074.13 
1047 

1044.61 
1049.35 

1080 

Expan. 
. 3 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
************** ************************************************ ** ************** ** ******** ******* 
* E.G. El ev (ft) * 1073.93 * El ement Left DB Channel * Ri ght DB 

vel Head (ft) 1.97 * wt . n-val. 0 . 032 
* w.s . El ev (ft) • 1071.97 • Reach Len. (ft) 0.10 0.10 0.10 
* crit w. s . (ft) • 1060 . 91 * Flow Area (sq ft) *15022.46 
• E.G . s l ope (ft/ ft) *0.000919 • Area (sq ft) *15022 . 46 
• Q Total (cfs) *169000.00 * Flow (cfs ) *169000.00 

Top width (ft) * 656.45 * Top width (ft) 656.45 
vel Total (ft/ s) 11 . 25 • AVg. vel. (ft/s) 11 . 25 
Max chl Dpth (ft) 27 . 37 • Hydr . Depth (ft) 22.88 

* Conv . Total (cfs) *5575129 . 0 * conv. (cfs) *5575129 . 0 
* Length wtd. (ft) 0 . 10 • Wetted Per. (ft) 664 . 87 
* Mi n ch El (ft) 1044 . 60 s hear ( 1 b/ sq ft) 1. 30 

A 1 pha 1. 00 * stream Power ( 1 b/ ft s) * 14 . 58 
* Frctn Loss (ft) • cum volume ( acre-ft) * 9038.24 *33761.85 * 3405.80 
* c & E Los s (ft) • cum SA (acres) • 1997.49 * 3103 . 24 989.02 
********************************************************************************** ************* 

Note: Mu l tip l e critical depths were found at this l ocation . The critical depth with the lowest, valid, 
energy was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*** * ***********************1<************************************************************ ******* 
* E.G. Elev (ft) * 1073.94 * El ement Left OB • c hannel • Right OB • 
* vel Head (ft) 1.96 * wt . n-val. 0.032 
• w. s. El ev (ft) * 1071. 98 * Reach Len . (ft) 0 . 10 0.10 0.10 
* cr i t w. s . (ft) * 1060.91 * Fl ow Area (sq ft) *15027 . 91 
* E.G. slope (ft/ ft) • 0.000918 • Area (sq ft) *15027 . 91 
* Q Total (c f s) *169000 . 00 * Flow (cfs) *169000 . 00 
• Top width (ft) 656.35 • Top wi dth (ft) 656.35 

vel Total (ft/ s) 11.25 • Avg. vel . ( ft / s) 11 . 25 
* Max Chl Dpth (ft) 27.38 * Hydr. Depth (ft) 22.90 
• conv. Total (cfs) *5578780 . 0 * conv . ( cfs) *5578780.0 
• Length wtd . (ft) 0. 10 * wetted Per. (ft) 664 . 82 
• Min ch El ( ft) • 1044.60 * shear ( 1 b/ sq ft) 1. 30 
* Alpha 1.00 * Stream Power ( lb/ ft s) * 14 . 56 
• Frctn Loss (ft) * cum volume (acre-ft) * 1203.18 *34693.37 • 1414 . 74 
* c & E Loss (ft) * cum SA (ac res) 201 . 91 * 3107 . 39 205 . 53 
***** * * ********************** * *** * *** * ***************************'!1:****** *** * * * * ***** * *-l: * **-l:-l:*** 

Note: 

BRIDGE 

RIVER : 1 
REACH: 1 

INPUT 

Multiple criti cal depths were found at this location . The criti cal depth with the l owest, vali d, 
energy was used. 

RS: 213.745 
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Description: 7th street Bridge 
Pos t - Project 

Di s tance from Upstream xs = . 1 
Deck/ Roadway width 115 . 36 
weir coefficient 2 . 6 
Upstream Deck/ Roadway Coordinates 

num= 8 
sta Hi cord Lo cord sta Hi Co rd Lo cord 

19633 . 4 1080.84 1074.13 19633.5 1080 . 84 1074.13 
19899 1085.96 1079. 2 3 20039 1085 . 95 1079 . 2 
20305 1081.53 1074.82 20305.2 1081. 5 1074.82 

up s tream Bridge Cross Section Da t a 
Station Elevation Data num= 28 

St a Elev Sta Elev St a Elev 

18435 1076 19470 1076 19600 1080 
19633.6 1073. 5 19636.5 1073. 5 19709 1048 . 55 
19834 . 5 1047.15 19899 1046.6 19904 1046.6 

20039 1044.6 20104 1045 20169 1045.5 
20 302 1073.8 20305 1073.8 20305.1 1074 .8 
20490 1076 20925 1075 21465 1076 

Manning ' s n value s num= 3 
s t a n val Sta n val Sta n val 

************************************************ 
184 35 . 037 19633.5 .032 20305.1 .037 

Bank Sta : Left Right coeff contr. Ex pan . 
19633 . 5 20305. 1 . 1 . 3 

rneffecti ve Fl ow num= 
Sta L Sta R El ev Permanent 
18435 19633 . 5 1074 .13 F 

20305.1 21465 1074 .8 F 

Downst r eam Deck/ Roadway Coordinates 
num= 8 

St a Hi Co r d Lo Co rd sta Hi cord Lo cord 

196 33.4 1080.84 1074.13 19633. 5 1080.84 1074 . 13 
19899 1085.96 1079.23 20039 1085 . 95 1079 . 2 
20305 1081. 53 1074.82 20305. 2 1081.5 1074.82 

Downs tream Bri dge Cross Section Data 
Station Elevation Data num= 28 

Sta El ev Sta Elev sta Elev 

sta Hi cord Lo cord 

19764 1084. 56 1077 . 81 
20174 1084.45 1077. 7 

Sta El ev s ta 

19633.4 1080.84 19633. 5 
19764 1047 19769 .5 
19959 1047 20034 
20174 1045.5 20240 . 5 

20305.2 1081. 5 20340 

sta Hi co rd Lo cord 

19764 1084. 56 10 77 .81 
20174 1084.45 1077 . 7 

sta Elev s t a 

Elev 

1074.13 
1047 

1044.61 
1049. 35 

1080 

Elev 
**************** ****************************************** ********************** 

18435 1076 19470 1076 19600 1080 
19633.6 1073. 5 19636.5 1073. 5 19709 1048. 55 
19834. 5 1047 . 15 19899 1046.6 19904 1046.6 

20039 1044 . 6 20104 1045 20169 1045.5 
20302 1073.8 20305 1073.8 20305.1 1074.8 
20490 1076 20925 1075 21465 1076 

Manning's n val ues num= 
sta n va l Sta n val sta n val 

******************* ** *************************** 
18435 .037 19633.5 

Bank sta: Left Right 
19633.5 20305.1 

Ineffective Flow num= 
Sta L Sta R Elev 
18435 19633.5 1074.13 

20305 . 1 21465 1074.8 

.032 20305.1 

Coeff Contr . 
.1 

Permanent 
F 
F 

.037 

Expan . 
. 3 

19633 . 4 1080 . 84 19633.5 1074.13 
19764 1047 19769.5 1047 
19959 1047 20034 1044.61 
20174 1045 . 5 20240.5 1049. 35 

20305 . 2 1081. 5 20340 1080 

Up s tream Embankmen t s i de s 1 ope 
Downs tream Embankment side slope 
Maximum all owabl e s ubmergence for weir 
El evation at wh i ch we i r flow begins 
Energy head used in spi ll way design 
Spillway height used in design 

horiz . to 1.0 vertical 
hor i z . to 1.0 vertica l 

We1 r crest shape 

Number of Piers 4 

Pier Data 
Pie r station 
upstream 

Upstream= 19766.5 
num= 2 

width Elev Wi dth Elev 

1047 5 1077 .88 
Downstream num= 2 

width Elev width Elev 
* ******* ****** * * * **** **** **** * * * 

1047 5 1077.88 

Pier Data 
Pier Stati on upstream= 19901.5 
Upstream num= 2 

widt h Elev widt h Elev 
******** ****** * * * * *** * * * * * ** * * * * 

1046 . 6 1079.2 
Downstream num= 2 

width El ev wi dth El ev 
*** ****111****** * ** * *** * *** **** ** * 

1046.6 1079.2 

Pie r Data 
Pier station upstream= 20036.5 
up s tream num= 2 

width Elev width Elev 
************** * * ***** *** * * ** * * * * 

1044.6 1079.2 
Down stream num= 2 

width El ev width El ev 

flow .95 

Broad Crested 

Down s tream= 19766.5 

Downstream= 19901. 5 

Downstream= 20036.5 
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• 

******************************** 
1044 . 6 1079. 2 

Pier Data 
Pi e r s t at i on 
Ups t r eam 

ups tream= 20171. 5 
num= 2 

wi dth El ev wi dth El ev 
***** 'k** * * * * ******** * *** * ** -#*** * 

1045. 5 1077 . 7 
Downstream num= 2 

wi dth El ev width El ev 
*** **** ******* * ** * * * * ******** ** * 

1045 . 5 1077 . 7 

Number of Br idge coefficient s ets 1 

LOW Fl OW Me thod s and Data 

Downst r eam= 20171 .5 

Energy 
Momentum Cd 1. 2 
Ya rnell 

sel ec ted Low Fl ow Met hods 

Hi gh Fl ow Method 
Ene rgy onl y 

Add i t ional Bridge Para mete rs 

KVal 1.05 
Hi ghes t En ergy Answer 

Po s t- Pro j ec t 

Add Friction component t o Momentum 
Add weight component to Momentum 
c l ass B f l ow criti cal depth computations us e cri t i ca l depth 

ins i de t he br idge at the up st r eam end 
Cr i ter i a to c he ck f or pressure fl ow = Ups tream ene rgy grade l ine 

BRIDGE OUTPUT Profi l e #PF#1 
********************************************************************************************* 
* E . G . us . (ft ) 107 3 . 93 * El eme nt *In s i de BR us *I ns ide BR DS * 
* w.s . us . (ft ) 1071. 97 * E.G. El ev ( f t) 1073 . 86 1073.68 
* Q Total (cf s ) 169000.00 * w.s. El ev ( f t) 1071. 70 1071. 48 
* Q Br i dge ( cfs ) 169000.00 * cr i t w.s. ( f t) 1061. 26 1061.26 

Q wei r ( cfs ) * Max Chl Dpth ( f t) 27 . 10 26 . 88 
* wei r sta Lft (ft ) vel Total (ft/ s) 11 . 80 11 . 91 

wei r Sta Rg t (ft ) Fl ow Area (sq f t) 14327 . 87 14190 . 25 
wei r su bmerg * Froude # Chl 0.44 0 . 44 
wei r Max Dept h ( ft ) Specif Force ( cu ft ) 236120 . 50 233627 . 70 
Mi n El wei r Fl ow (ft) 107 5 .01 * Hydr Depth (ft) 22 . 56 22 . 39 

* Min El Prs (ft ) 1079.2 3 * W.P. Tot a l (ft) 849.45 846.46 
* Delta EG ( ft) 0 . 26 * Conv . Total (cfs) 4375788.0 4316097.0 
* Del ta ws ( f t ) 0.31 * Top wi dth (ft ) 634 . 96 633.79 
* BR Open Area (S J ft) 18211 . 62 * Frct n LOSS (ft) 

BR ope n ve l ( ft s) 11 .91 * C & E LOS S ( f t) 
* Coef of Q * Shea r Total ( l b/ sq f t) * 1. 57 1. 60 
* Br Sel Method Momentum Power Tot a l ( l b/ f t s) 18.53 19 . 11 
************************************************************* **** **************************** 

Note : Multi pl e cri t i ca l depths we re f ound a t t hi s l ocati on . The cri t i cal de pt h with th e l owest , 
energy was used . 

Not e : Mult1 pl e cri tical depths were fo und at t hi s l ocati on. The c ri t i cal de pth wi t h t he l owest, 
energy was used. 

BRIDGE OUTPUT Profi l e #PF# 2 
************************************************ ************* ***** *** ** ********** ************ 
* E. G. us. (ft) 1073.94 * El ement 
* W. S . US. (ft) 1071. 98 * E.G. El ev ( ft) 
* Q Total ( cfs) 169000 . 00 * w.s. El ev ( f t) 
* Q Br idge (c f s ) 169000.00 * crit w. s . ( ft ) 
* Q wei r (cfs) * Max chl Dpth ( f t) 
* we i r sta Lf t ( f t) * vel Total (ft / s) 
* wei r Sta Rgt (ft) * Fl ow Area (sq f t) 

weir s ubme r g Frou de # chl 
wei r Max Depth ( f t ) * Speci f Force ( cu f t) 

* Mi n El weir Fl ow (ft) 1081.09 * Hydr Dept h (ft ) 
Min El Prs (ft ) 1079.23 * W. P. Total (ft) 

*Delta EG (ft) 0.26 * conv . Total (c f s ) 
* Del t a ws ( f t ) 0.31 * Top wi dt h (ft) 
* BR Open Area (sq ft) 18185 .24 * Frctn Loss (ft) 

*I ns i de BR us 
1073 . 86 
1071. 70 
1061. 26 

27 .10 
11 .79 

14333 . 29 
0 . 44 

236219 . 40 
22 . 57 

849 . 57 
4378146 . 0 

635 . 01 

*I ns i de BR OS * 
1073 . 69 
1071. 49 
1061. 26 

26 . 89 
11 . 90 

14195.82 
0.44 

233727 . 90 
22 . 40 

846 . 58 
43185 10 . 0 

633 . 84 

BR Ope n Vel ( ft /s) 11.90 * C & E LOSS (ft) 
coef of Q * Shea r Tota l (l b/ sq ft) * 1 .57 1 .60 
Br sel Method Momentum Powe r Total (l b/ ft s ) 18 . 50 19 . 09 

********************************************************************************************* 

vali d , 

vali d, 

Not e: Mul t i pl e cri t i ca l depths were f ou nd at t his l ocati on . The c r i t i ca l dept h wi th th e l owes t , val id , 
energy was used . 
Mul t 1pl e criti cal dept hs were f ound at t hi s l ocation. The cri t i cal depth wi th th e l owe s t , vali d , 
ene r gy was used. 

Not e: 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Descri pti on : 213.74 
station El evat i on Data 

Sta El ev St a 

RS: 213.74 

num= 
El ev 

28 
St a El ev St a Elev s t a El ev 

***********************1<***************1<**************************************** 
18435 1076 19470 1076 19600 1080 19633.4 1080.84 19633.5 1074 . 13 

19633.6 1073 . 5 19636 . 5 1073 . 5 19709 1048 . 55 19764 1047 19769 . 5 1047 
19834 . 5 1047 . 15 19899 1046 . 6 19904 1046.6 19959 1047 20034 1044.61 

20039 1044 . 6 20104 1045 20169 1045. 5 20174 1045 . 5 20240.5 1049 . 35 
20302 1073.8 20305 1073.8 20305 . 1 1074 .8 20305.2 1081. 5 20340 1080 
20490 1076 20925 1075 21465 1076 

Manni ng's n values num= 
s t a n va l sta n val sta n val 

************************************************ 
18435 .037 19633 . 5 . 032 20305. 1 . 03 7 
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Bank sta: Left R1ght 
19633.5 20305.1 

Ineffective Flow num= 
Sta L Sta R Elev 
18435 19633.5 1074 . 13 

20305.1 21465 1074 . 8 

Le ngths: Left channel 
391 373.47 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi le #PF#1 

Right 
361 

Post-Project 

coeff contr. 
. 1 

Ex pan . 
. 3 

*********************************************************************************************** 
E.G . Elev (ft ) 1073.68 * El ement Left OB * Channel *Ri ght OB 
vel Head ( ft ) 2.02 Wt. n-val . 0.032 

* w. s . Elev (ft) * 1071.66 *Reach Le n . ( ft ) 391.00 373.47 361.00 
* crit w. s. (ft) * 1060.91 * Flow Area (sq ft) *14818.63 
* E.G. s lope (ft/ft) *0. 000958 * Area (sq ft) *14818. 63 
* Q Total (cfs) *169000.00 * Flow (c f s) *169000.00 

* ~~~ ~~~~~ ~ms) 6iU3 : r~~-w~~i~ ~ms) 6iU3 
*Max Chl Dpth ( ft ) 27 .06 * Hydr . Depth (ft ) 22.63 

Conv . Tota l (cfs) *5459470.0 * Conv . (cfs) *54 59470.0 
Le ngth Wtd . ( ft ) 373 . 47 *wetted Per . (ft) * 663 .07 * 
Min Ch El (ft) 1044.60 Shear (l b/sq ft) 1. 34 
Alpha 1.00 Stream Power ( lb/ft s) * 15.25 
Frctn Loss (ft) 0.52 Cum volume (acre-ft) 9038.24 *33723 . 75 * 3405 . 80 
C & E Loss ( ft ) 0. 17 *Cum SA (acres) 1997.49 * 3101.55 989 . 02 

*********************************************************************************************** 

war ning: 

warning: 

The velocity head has changed by more than 0. 5 ft (0 . 15 m) . Thi s may indicate the need fo r 
additi onal cross sections. 
The conveyance ratio ( up stream co nveyance di vi ded by downs t ream conveyance) is less th a n 
0.7 or great er than 1. 4. Thi s may indi cate the need for addit i ona l cross sections . 
Multi pl e crit ical depths were found at thi s l ocation. The criti cal dept h wit h the l owest, vali d , 
ene rgy was used. 

Note: 

CROSS SECTION OUTPUT Profi l e #PF#2 
*********************************************************************************************** 
* E.G. Elev (ft) 1073 . 69 * Element Left OB Cha nn el * Right OB * 

vel Head ( f t) 2.02 Wt. n-val. 0 . 032 
w.s. Elev ( ft ) * 1071.67 *Reach Le n . (ft) 391.00 373.47 361.00 
Cr i t w. s . ( ft ) * 1060.91 * Flow Area (sq ft ) *14824. 30 
E.G. s lope (ft/ft) *0 . 000957 *Area (sq ft ) *14824.30 

* Q Total (c f s) *169000 .00 * Flow (cf s) *169000.00 

* ~~~ ~~~~~ ~ms) 6iU6 : r~~ - w~~ih ~ms) 6iU6 
*Max Chl Dpth (ft) 27.07 * Hydr . Depth (ft) 22.64 
* conv. Total (cfs) *5462967.0 * Conv. (cfs) *5462967. 0 
* Le ngth wtd . ( ft ) 3 73.4 7 wetted Per . ( ft ) 663.07 

Min ch El (ft) 1044.60 * s hear ( l b/sq ft ) 1. 34 
Alpha 1.00 Stream Power ( lb/ ft s) * 15.23 
Frctn Loss (ft) 0.52 *cum volume (acre- ft ) * 1203. 18 *34655. 25 * 1414.74 
c & E Loss (ft) 0.17 *cum SA (acres) 201. 91 * 3105.69 205.53 

*********************************************************************************************** 

warnin g: 

warning : 

The ve l ocity head has c hanged by more than 0 . 5 ft (0 .15 m) . Thi s may indicate the need fo r 
add itional cross section s. 
The conveyance rat io ( up stream co nveyance di vi ded by downstream conveyance) is l ess than 
0 .7 or greater than 1. 4. This may indi cate th e need for additi ona l cross sections . 
Multiple crit ical depths were f ound at thi s location. The criti cal dept h wit h the l owest, va l id , 
energy was used . 

Note: 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description : 213.66 
Stat ion Elevation Data 

sta Elev sta 

RS: 213.66 

num= 
Elev 

96 
St a Elev Sta El ev sta El ev 

******************************************************************************** 
17026 . 7 1076 . 4 17035.9 1076.4 17047 1076.4 
17306. 5 1077 . 8 17 311.3 1077 .7 1732 5. 2 1077. 3 
17442 . 9 1076.7 17474 . 5 1076.6 17571 1076 

17610 1076.1 17705.1 1075 17741. 5 1075.1 
18038 . 8 107 5.4 18185.8 1075.6 18234.4 1076 . 1 

184 14 1075.5 18414.6 1075 .5 184 15. 1 107 5. 5 
18455.1 1075.4 18472. 5 1073. 3 18527.9 1073. 3 
18832. 1 1073.3 18873.8 1073 . 2 18878.4 1072.9 
18901. 3 1075.2 19033. 1 1075.2 19131. 6 1074.9 
19235. 1 1073.7 1929 1. 4 1073 . 4 19291.9 1073.4 
194 18.5 1069.7 19442.4 1069.3 19496.9 1070 

19 543 1070 . 6 19572 . 3 1071.8 19605. 3 1068.7 
19633.2 1073.3 19663 . 1 1073.7 19675 . 2 1073 . 6 
19750. 4 1047 . 6 20010 . 7 1047.7 20194 .9 1047 . 9 
20270.2 1073 .7 20288 . 3 1076.6 20297.7 1078.3 
20457.1 1078 . 5 20464.9 1076. 1 20469 . 4 1075 .3 
20828.8 1074.4 20830.9 1074.4 20837 . 2 1074.9 
20871.4 1074 .9 20872.6 1074.6 20872 . 8 1074 .7 
20908.4 1073 . 9 20912.4 1073.9 20915 .4 1074 
20999 . 4 1077 . 6 

Manning's n values num= 
St a n val Sta n val Sta n val 

************************************************ 
17026.7 . 037 19675 . 2 

Bank Sta: Left Right 
19675.2 20297.7 

I neffect i ve Flow num= 
Sta L St a R Elev 

17026.7 19675.2 1078 . 5 
20297.7 20999.4 1078.5 

.032 20297.7 . 037 

Length s : Left Channel 
490 491.08 

Permanent 
F 
F 

17057 .3 
17326 . 2 
17573.6 
17947.8 
18300.9 
184 15. 7 

18683 
18881.8 
19140.9 
19292 .2 
19532.6 
19616 .1 
19689.7 

20235 
20387.2 
20825 . 5 
20839.2 
20900.8 

20927 

Right 
495 

1076. 5 17212.3 
1077.3 17343.4 

1076 17595.6 
1075 . 4 17953 . 1 
1076 . 4 18318.8 
1075.5 18448.6 

107 3 18718.7 
1072.9 18892 . 6 
1074.8 19157 . 1 
107 3.4 19391.8 
1070.6 19537 . 6 
1068.2 19621.3 
1068.5 19748.8 
1062. 5 20260.3 
1078.5 204 16.3 
1074.4 20828.5 
1074.9 20870 . 3 
1074 . 1 20901. 5 
107 5 . 1 20951.2 

coeff contr. 
. 1 

1077 . 3 
1077.3 
1076. 1 
1075.5 
1076.5 
1075.8 

1073 
1074.2 
1074.8 
1069.9 
1070.2 
1069.8 
1047.6 
1071.7 
1078 . 5 
1074.4 
1074.9 

1074 
1077 . 5 

Ex pan. 
. 3 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************************** 

Page 10 
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• 

• 

Post-Project 
• E.G. Elev (ft) • 1072.99 • Element Left 08 • Channel • Right 08 • 
• vel Head (ft) 3 . 73 • Wt. n-val. 0.032 
* W.S. El ev (ft) • 1069.25 • Rea ch Len. (ft) 490.00 491.08 495.00 
• Crit w. s. (ft) • 1063.62 • Flow Area (sq f t) *10898 . 94 
• E.G . slope (ft/ ft) *0 . 002199 • Area (sq ft) 12.11 • 10898 . 94 
• Q Total (cfs) •169000.00 • Flow (cfs) •169000 . 00 
• Top width (ft) 586.13 • Top width ( ft) 20.11 566.02 

ve l Total (ft/ s) 15.51 • Avg . vel. (ft/s) 15 . 51 
• Max ch l Dpth (ft) 21.65 • Hydr. Depth (ft) 19.26 
• Conv . Total (cfs) • 3604114.0 • conv. (cfs) • 3604114.0 
• Length wtd. (ft) 491.08 • wetted Per . (ft) 573.50 
• Minch El (ft) • 1047 . 60 • shear (lb/sq ft) 2 . 61 
* Alpha 1 . 00 • Stream Power ( l b/ ft s) • 40.45 
• Frctn Loss (ft) 0.98 • cum volume (acre-ft) • 9038.18 • 33613.50 * 3405.80 

:. ~.!.~.~~ ~~ . ~ !!~************* 2;~~ •• =.~~:.~:.~:~:~~~***** ****:. ~~~~;!2 .. :.~2~~; ~~ ••••• ~!~;2~ ••• 
Di vided flow computed fo r thi s cross-s ection. wa rning: 

wa rning: The velocity head has changed by mo r e than 0. 5 ft (0 .15 m). This may indicate the need f o r 
additional cross s ections . 

warning: The energy loss was greate r than 1.0 ft (0 . 3 m). between the current and previous cross 
s ection . Thi s may indica t e the need fo r additional cros s sections . 

Note: Multiple critical depths were foun d a t this location. The critical depth with the lowe s t, valid , 
water surface was used. 

CROSS SECTION OUTPUT Profile # PF#2 

• E. G. Elev (ft) * 1073 . 00 * Element Left 08 * Channe l • Right 08 • 
• Vel H·ead (ft) 3 . 73 • Wt. n- va l . 0 . 032 
• w.s. Elev (ft) • 1069 . 27 • Reach Len. (ft) 490 . 00 491. 08 495.00 
* Crit w. s . (ft) * 1063.62 * Flow Area (sq ft ) • 10906.67 
• E.G. slope (ft/ ft) *0 . 002194 • Area ( s q ft) *10906.67 
* Q Total ( cfs ) • 169000 . 00 • Flow (c fs ) • 169000.00 
• Top width (ft) 565.99 * Top wi dth (ft) 565.99 

vel Tota l (ft/ s) 15.50 • AV9. vel. (ft/ s) 15.50 
• Max chl Dpth (ft) 21.67 • Hydr. Depth (ft) 19.27 
• conv . Total (cfs) *3608339.0 • Conv. (cfs) • 3608339 . 0 
• Length Wtd. (ft) 491 . 08 • wetted Per. (ft) 573.51 
* MinCh El (ft) • 1047 . 60 • shear ( lb/ sq ft) 2 . 60 
• Alpha 1.00 • Stream Power ( l b/ ft s) • 40.36 
• Frctn Los s (ft) 0 . 98 * cum volume (acre-ft) * 1203 . 18 *34544.95 • 1414.74 
* c & E Loss (ft) * 0 . 39 • cum SA (acres) • 201.91 • 3100.46 205 . 53 
*R*****************************************************"********************* ******************* 
warning: 

warning: 

The velocity head has changed by more than 0.5 ft (0.15 m). This may i nd i cate the need fo r 
additional cross sections . 
The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previ ous cros s 
section. This may ind i cate the need for additional cross sect i ons . 
Multip l e cr i tical depths were fo und at t his l ocation . The cri t i cal depth with the l owest, val id, 
water surface was used . 

Note: 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 

RS: 213 . 57 

Description: 213.57- FEMA section AF 
station El evation Data num= 96 

Sta El ev Sta El ev Sta 

17508.1 
17685 . 3 
17907.2 
18409.4 

18674 
18832.6 
18979.7 
19190 . 3 
19318.4 
19542.6 
19603.2 
19674 . 3 
20123.9 
20286.6 
20347 . 8 
20426.7 
20501.3 
20865.8 
20925.3 
21311.2 

1075.8 17669 . 7 
1075.9 17879.1 
1077.7 18293 . 4 
1076.8 18482 .1 
1073.2 18717 
1072.6 18934.4 
1068 . 7 18981.1 
1068.3 19211.6 
1068. 9 19384. 7 
1063.6 19548 
1064.4 19612. 3 
1061. 7 19711 . 7 
1046.7 20135 . 8 

1053 20301.2 
1074 . 6 20348.2 
1075.7 20435.9 
1076. 7 20634 
1073 . 1 20870.9 
1075.3 20936.8 
1074 .8 

Manning ' s n values 

1076 17677 . 2 
1077.7 17883 . 6 
1077.1 18302.2 

1076 18487.1 
1073 18743.5 

1072.7 18941.7 
1068.6 19032.8 
1068 . 4 19212.3 
1069.1 19398 . 3 
1062.9 19575 
1065.2 19617 . 4 
1060. 1 19720 
1048. 3 2014 7. 5 
1052 . 6 20302.5 
1074 . 6 20373.8 
1075.7 20452 . 6 

1076 20804. 5 
1073 20902.9 

1075.1 20950 . 5 

num= 
Sta n val Sta n val Sta 

17508.1 .037 19484.5 . 032 20373.8 

Elev sta 

1076 17679.4 
1077 . 7 17891.2 
1077 . 1 18305.6 
1075 . 3 18493.2 
1072.8 18755.4 
1072. 7 18977 
1069. 7 19078. 3 
1068.4 19245 
1068.6 19484.5 
1062.8 19586. 3 
1064. 5 19668. 9 
1057.4 19743.1 
1050.1 20202.7 
1052. 5 20345 . 5 
1075.7 20384 .8 
1075.3 20481.8 
1073 . 3 20853.6 
1071. 5 20922 . 6 
1074. 7 21085 . 5 

n val 

.037 

sank Sta: Left Ri ght 
19484 . 5 20373 . 8 

Lengths: Left Channel 
650 500.37 

Ri ght 
390 

Ineffecti ve Fl ow num= 
Sta L Sta R El ev 

17508.1 19484. 5 1077 . 7 
20373.8 21311.2 1077 . 7 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Elev sta 

1076 17681. 9 
1077. 7 17899 . 7 
1077.2 18335 
1074 . 6 18496.9 
1072. 8 18802 

1069 18979. 3 
1069.3 19123.5 
1068. 5 19287.9 
1068 . 5 19514.1 
1062 . 5 19595. 5 
1061.9 19672 . 3 
1047.9 20035.4 
1051.3 20261.3 
1073.5 20347 . 7 
1075.5 20390 . 6 
1075.4 20485.6 
1072.8 20858.1 
1075 . 2 20923 . 6 
1074 . 8 21211.9 

Coeff Contr. 
.1 

El ev 

1075.9 
1077.7 
1077 . 2 
1074.6 
1072.6 
1068.7 

1069 
1069 

1067.2 
1063.8 
1061.7 

1047 
1052.3 
1074 . 6 
1075 . 6 
1075 . 2 
1072.8 
1075.4 
1075.1 

Expan. 
. 3 

*** ***** ********** ******************** ************** ************************** **** ************* 
• E.G. Elev (ft) • 1071.61 * Element Left OB • channel * Right OB • 
• vel Head (ft) 2 . 42 * Wt. n- val . 0 . 032 
• w. s . Elev (ft) • 1069 . 19 • Reach Len . (ft) 650.00 500 . 37 390.00 
• crit w.s . (ft) • 1063.08 • Fl ow Area (sq ft) • 13535 . 60 
• E.G. slope (ft/ ft) *0.001831 • Area (sq ft) 189.41 • 13535.60 
• Q Total (cfs) • 169000.00 • Fl ow (cfs ) • 169000 . 00 
• To) wi dth ( ft) * 1275.10 * Top width (ft) 422.92 852 . 17 
* ve Total (ft/ s) 12.49 • Avg . Vel. (ft/ s) 12.49 
* Max Chl Dpth (ft) 22.49 • Hydr. Depth (ft) 15.88 
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Post-Project 
* Conv. Total (cfs) *3949740.0 * Conv. (cf s) *3949740 . 0 
• Length Wtd . ( f t) 500 . 37 • Wetted Per. ( ft ) • 8 59 . 23 
* Min ch El (ft) * 1046.70 * s hear (l b/ s q ft ) 1. 80 

Alpha 1.00 *St r eam Power ( lb/ ft s) * 22.48 
Frctn Los s (ft) 0.88 *Cum vol ume (acre-ft) * 9037.05 *33475.77 3405.80 
C & E LOSS (ft ) 0 . 13 * Cum SA (acres) * 1994.90 * 3088. 32 989.02 

***** *********** ****** ******* ******* ******** ****** ********************************************* 
Divided flow computed fo r this cross-section . warnin g: 

warnin g: The energy l ass wa s greate r than 1. 0 ft (0. 3 m) . betwee n the current and pr evious cross 
section. This may ind i cate the need for addit iona l cross sect ions. 

Note: Multi ple criti cal depths were fo un d at this l ocation. The criti ca l depth with the lowes t, 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 

* E.G. Elev (ft) * 1071.62 * El ement Left OB * Channel *Ri ght OB * 
*vel Head (ft) 2.42 * wt. n-val . 0.032 

w.s. El ev (ft) * 1069.20 * Reach Len . ( ft ) 650 . 00 500.37 390.00 
Crit w.s. (ft) * 1063.08 * Fl ow Area (sq ft ) *13548. 71 
E.G . s l ope ( ft / f t) *0.001827 * Area (sq ft) *13548. 71 

* Q Total (cfs ) *169000.00 * Flow (cfs ) *169000 . 00 
* Top width (ft) 852. 16 * Top widt h (ft) 852.16 

ve l Tota l ( ft / s) 12 . 47 * Avg. vel. ( ft / s) 12.4 7 
Max Chl Dpth (ft ) 22 . 50 * Hyd r . Depth (ft ) 15.90 
Conv. Total (cfs) *3953934.0 * conv . (cfs) *3953934 .0 
Length wtd. (ft) 500 . 37 * wetted Per. (ft) 859.94 
Min ch El (ft ) * 1046 . 70 * shear ( l b/sq ft) 1. 80 
Alpha 1.00 *Stream Power ( l b/f t s) * 22 . 41 

* Frctn Loss (ft) 0.88 cum volume (acre-ft) * 1203 .18 *34407 . 10 * 1414.74 
* c & E Loss (ft) 0 . 13 * cum SA (a cres) 201.91 • 3092.46 205 . 53 
*********************************************************************************************** 
warn ing: The energy l os s was greater than 1.0 ft (0 . 3 m). between th e cu r rent and previ ous cross 

section. Thi s may indicate t he need for additi onal cross secti on s . 
Note: Mult ipl e critica l depths were found at this l ocation. The crit ical depth with the l owe s t, 

water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 213.47 

RS: 213.47 

Stati on El evation Data num= 96 
Sta El ev Sta El ev Sta 

17897 
18179. 1 
18450.1 
18741. 5 
18888.4 

19008 
19058.1 

19289 
19420.7 
19534.7 
19588.9 
19807 . 1 
20146.5 
20255.2 
20428.7 
20483.2 
20515 . 7 
20567 . 4 
20649 .8 
20783 . 9 

1072.3 17950 . 9 
10.74. 1 18193 . 1 
1073.2 185 19 . 9 
1071 . 7 18784.9 
1066.7 18938.9 
1068 . 2 19008.9 
1068 . 6 19060 . 2 

1066 19306.6 
1063.8 19432 . 7 
1062.6 19536 . 4 
1061. 1 1959 3 . 6 
1046 . 8 19827.4 
1045.8 20205 . 3 
1063. 1 20274.2 
1074.9 20446 . 8 
1074 . 9 20484.1 
1073.2 20526.3 
1075.2 20569.1 

1074 20700 . 8 
1075 .1 

1072 . 317955 . 5 
1074 18207.9 

1072.6 18592. 3 
1071.7 18805.1 
1066. 6 18942. 7 
1068.2 19041.7 
1068. 6 19154. 7 
1065.6 19313.9 
1063 . 5 19483.4 
1062. 5 19585.4 
1060.6 19689.9 
1046.8 19970.4 
1048.7 20214 . 8 
1072.4 20283 . 3 
1074.9 20469 . 6 
1074.9 20486 . 3 
1073.3 20537 . 5 
1075.4 20578 . 4 

1074 20735 . 1 

Elev Sta 

1073. 1 17972. 5 
1073.9 18257 . 4 
1071. 7 18600 . 6 
1070. 7 1882 3 . 4 
1066.6 18948 .4 
1068.5 19057.6 
1068.1 19202.4 
1065.3 19357 . 8 

1062 19493.9 
1061. 2 19586.6 
1051. 5 19699. 6 
1046. 6 19993.9 
1049. 3 202 19.4 
1072.6 2034 1. 6 
1074.9 20474.3 
1074 . 9 20488.6 
1073 .5 20540.5 

1075 20619.2 
1074 . 2 2075 1. 5 

Manning ' s n va 1 ues num= 3 
sta n val Sta n val sta n val 

****** * * ** ** * ******** ** * * * * * ** *** * ** ***** * * * ** * * 
17897 . 037 19243.3 

sank Sta : Left Right 
19243 . 3 20274 . 2 

r neffecti ve Flow num= 
Sta L Sta R Elev 
17897 19243.3 107 5.4 

20274.2 20783 .9 1075.4 

. 032 20274.2 .037 

Lengths: Left Channel 
500 493.66 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi l e #PF#1 

Right 
485 

El ev sta 

1074.8 18140 . 3 
1074 18402.2 

1071. 6 18625.8 
1069.4 18880. 6 
1066 . 6 18970 . 5 
1068.6 19057.8 
1067.919243.3 
1064 . 8 19392 . 5 
1061 . 7 19499 . 6 
1061.2 19 587 . 5 
10 50.5 19735 . 3 
1046.3 20037 . 8 

1049 20220.8 
1072. 5 20362 . 6 
1074 . 9 20476.7 
1074.7 20489 . 3 
1073.4 20545 
1074. 5 2062 1. 6 
1074. 5 20765.2 

caeff cant r. 
.1 

Elev 

1074. 1 
1073.7 
1071.9 

1067 
1067.2 
1068.6 

1067 
1064.4 
1061. 8 
1061. 2 

1047 
1046 . 2 
1048.9 
1072 . 6 

1075 
1074.7 
1073.8 
1074 . 4 
1074.8 

Expan . 
. 3 

************** ********************* ************************************************************ 
* E.G . Elev ( ft ) * 1070.60 * Element Left OB * Channel * Rig ht OB * 
* vel Head (ft) 2.00 * Wt. n-val . 0.032 
* w. s. El ev ( ft ) * 1068.60 * Reach Len. ( ft ) 500.00 493.66 485.00 
* Crit w. s. (ft) * 1061.42 *Flow Area (sq ft ) *14886.30 
* E.G . s lope (ft / ft ) *0.001694 *Area (sq ft) 342.03 *14886 . 30 
* Q Total (c f s) *169000 . 00 * Flow (cf s) *169000.00 
*Top width ( ft ) * 1424 .00 * Top wi dth ( ft ) 400.86 * 1023. 14 

vel Total ( ft /s) 11 .35 * Avg . vel . ( ft/s ) 11. 35 
*Max chl Dpth ( ft ) 22.80 * Hydr. Depth ( ft ) 14.55 
* conv. Total (c f s) *4106424 . 0 • conv . (cf s) *4106424.0 
* Lengt h Wtd. ( ft ) 493 . 66 * Wett ed Per. ( ft ) * 1028. 11 
* Mi n Ch El ( f t) * 1045.80 Shear ( l b/ s q ft ) 1. 53 
* A 1 pha 1. 00 * St ream Power (1 b/ f t s) • 17.38 
* Frctn LOSS (ft) 0.56 * Cum Volume (acre-ft ) * 9033.08 *33312 . 53 * 3405 . 80 
* C & E LOS S ( ft ) 0.24 * Cum SA (acres) * 1988 . 76 * 3077 . 55 989.02 
*********************** ****** ********** ******************* ** *********************************** 

Warning: 

warn in g: 

The ve locity head has changed by more than 0.5 ft (0 .15 m). Thi s may indi cate the need for 
add i ti ana 1 cross sections . 

vali d , 

valid, 

Note: 

The conveyance rati a (upstream conveyance divided by downstream conveyance) is 1 ess th an 
0.7 or greater tha n 1.4. Thi s may indi cate the need for additional cross secti ons. 
Mult ip l e cri tical depths were found a t this locat ion . The critical depth wi th the l owest, va li d, 
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• 

• 

• 

water s urface was used . 
Post-Project 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
************ ******* ******************************************** **********R********************* 
• E. G. El ev ( ft ) • 1070.62 • Eleme nt Left OB • channe l • Ri ght OB • 
• vel Head (ft) 2.00 • wt . n-val. 0 . 032 
• w.s . El ev ( f t) • 1068.62 • Reach Len. (ft ) 500 . 00 493.66 485.00 
• crit w. s. (ft ) * 1061. 42 • Fl ow Area (sq ft ) *1490 3 . 79 
• E.G . s l ope ( f t/ f t) *0 . 001691 • Area (sq ft) *14903 . 79 
• Q Tot a l (cf s) *169000.00 • Fl ow (cfs) *169000 . 00 

• ~~) ~~~~~ ~ms) • 
10iU~ : ~~~-w~~i~ ~ms) • 

10iU~ 
* Max Ch l Dpt h (ft) 22 . 82 * Hydr . Depth (ft ) 14.57 
* conv. Total (cfs) *4110138.0 • conv. (cfs) *4 110138.0 
• Length Wtd. (ft) 493.66 • Wetted Per. ( f t) • 1029.73 
• Min ch El (ft) * 1045.80 • shear (1 b/sq f t) 1. 53 
*Alpha 1.00 • Stream Power (lb/ f t s) * 17 . 32 
• Frctn Loss (ft) 0.56 • cum volume (acre - ft) • 1203.18 *34243 . 68 * 1414.74 

:.~*!*~*~~=:.£!~~*************2;~!.*:*~~:.~!.£:~~~:2************~2~;~~**:.~2~!;~~ ••••• ~2~;~~** * 
warning: 

warning: 

The vel oci ty head has changed by more than 0.5 ft (0.15 m). This may i ndicate the need for 
additi on a 1 cros s sections . 
The conveyance ratio (ups tream conveyance di vi ded by downstream conveyance) is 1 ess than 
0.7 or greater than 1.4. Thi s may indicate t he need f or addit i ona l cross secti ons. 
Mul t i pl e cr i tical depths were found at t hi s l ocati on . The critical depth wi t h t he lowes t , valid, 
water surface was used. 

Note: 

CROSS SECTION 

RIVER: 
REACH: RS: 213.38 

INPUT 
Descri pti on : 213.38 
Station El evation Data num= 96 

sta Sta El ev Sta El ev 

17634 .6 1070.7 17652 . 1 1070. 7 17729. 5 
17893.9 1073.4 17976.4 1073. 1 18006 . 5 
18197.8 1072.8 18341.3 1071. 5 18390 .9 
18423.8 1070 . 9 18431 1071 18656.8 
18796.6 1071.1 18974 . 7 1070 . 8 19012.6 
19192 . 7 1068 . 9 1919 5. 5 1068 . 8 19196.5 
19225.5 1067. 5 19242. 1 1066.8 19303.8 
19346. 1 1064.6 19365.3 1061. 2 19365 . 5 
194 11 .2 1060.6 19452 . 9 1058.9 19499.7 
19530.8 1060.5 19534 . 1 1060 . 4 19575 . 5 
19678 . 5 1053.7 19684.4 1053 . 8 19732 . 6 
19767.8 1050 . 7 19771. 9 1050.2 19796.5 
20311.6 1045 . 6 20311 .7 1045.4 20329.1 
20364 . 3 1052 . 8 20 374 1053.5 20405.3 

20473 1075.2 20473.5 1075.2 205 15.6 
20535.9 1073 20539 . 6 1072.9 20569.9 
20652.6 1074 20655 . 9 1074. 1 20722.7 
20831.2 1076.4 20834 1075 . 7 20842 . 3 
20860. 3 1072.3 20875.9 1072 . 3 20895.1 
20996.7 1072.4 

Manning ' s n values num= 3 

Elev sta 

1071.2 17747.9 
1072.7 18006.7 
1071.3 18419.4 
1070 . 5 18735 
1070 . 8 19073 . 3 
1068 . 5 19204.6 
1064.4 19303.9 
1061. 2 19401. 7 
1059.7 19523 . 7 
1058.6 196 25 . 5 
1049 . 4 19735 . 1 
1046.2 19864 . 4 
1049.4 20361. 7 
1054 . 8 20417 
1074 . 3 20532 
1072 . 5 20578 
1075 . 3 20793 . 4 
1072.9 20845 . 3 
1072.4 20963 . 7 

St a n val sta n val Sta n val 

17634 . 6 .037 19346. 1 

Bank Sta : Left 
19346.1 

I neffecti ve Flow 
Sta L St a R 

17634 . 6 19346. 1 
204 73 20996. 7 

Ri ght 
20473 

num= 
El ev 

1076 . 4 
1076.4 

. 032 20473 .037 

Lengths: Le f t Cha nn e 1 
210 290 . 06 

Permanent 
F 
F 

CROSS SECTION OUTPUT Prof i l e #PF#1 

Elev sta 

1072.2 17763.8 
1072.7 18008 
1070.9 18420.4 
1070.6 18756.6 
1070 . 8 19129.4 
1068.3 19213.9 
1064.4 19304.2 

1061 19405.7 
1060. 4 19526 . 3 
10 54 . 4 19648.5 
1049. 2 19761. 4 
1045.8 20277.6 
105 1. 6 20363. 3 
1056. 5 20434.2 
1073 . 2 20533 . 3 
1072 . 1 20607 . 5 

1076 20804.4 
1072 . 1 20848.9 
1072.4 20982 . 3 

Coeff Co ntr. 
.1 

El ev 

1073. 1 
1072.7 
1070 . 9 
1070.9 
1069.7 
1068.2 
1064.4 
1060.8 
1060 . 4 
10 52 . 9 
10 50 . 8 
1045 . 7 
1052 . 8 

1065 
1073 

1072 . 2 
1076.4 
1072. 1 
1071.9 

Ex pan . 
. 3 

• E.G. El ev (ft) * 1069.81 • El ement Left OB * c ha nn e l * Righ t OB • 
* vel Head ( f t) 1.21 • wt . n-val. 0 . 032 
• w. s . El ev (ft ) • 1068 . 60 • Reach Len. (ft ) 210 . 00 290.06 395.00 
• Cri t w.s. (ft ) * 1059.34 • Fl ow Area (sq f t) *19139. 19 
• E.G . s l ope ( f t / f t) *0.000809 • Area (sq ft) 395.62 *19139 . 19 
• Q Total (c f s) *169000 . 00 • Flow (cfs) *169000.00 
*Top width ( f t) • 1251. 70 • Top width (ft ) 149.92 • 1101.78 

ve l Total ( ft /s) 8.83 • Avg. ve l . (ft/s) 8.83 
* Max Chl Dpth (ft) 23 . 20 * Hydr. Depth ( ft ) 17 . 37 
• Conv. Tot a l (cfs) *5943323.0 • Conv . (cfs) *5943323 . 0 
• Length Wt d. ( ft ) 290.06 *wet ted Per. ( ft ) • 1106.71 
• Min Ch El ( ft ) • 1045.40 • s hear ( l b/ s q f t) 0.87 
* A 1 pha 1. 00 * stream Power (1 b/ ft s) • 7. 71 
• Frct n Loss ( f t) 0.20 • cum vo lume (ac r e -ft) • 9028.85 *33119.73 • 3405.80 

:.~.!. ~. ~~::.£ !~2************ *2;2! •• :.~~:*~!*£:~~~:2 ••••••••• :.~~!~;~2**:.~2~~;~~ ••••• ~!~;2~ ••• 
Note : Multi pl e c r iti cal depth s were fo un d a t thi s l ocat i on . The criti cal depth wi th the l owest, val id, 

wat er surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
* E.G. El ev ( ft ) • 1069.82 • El ement Left OB * c ha nn el * Ri ght OB * 
• ve l Head ( ft ) 1. 21 • Wt . n-val . 0.032 
* w.s. El ev ( ft ) • 1068.61 • Reach Len. (ft) 210.00 290.06 395 . 00 
* c rit w.s. ( ft ) • 1059 . 34 • Fl ow Area (sq ft ) *19155.73 
• E.G. s l ope ( ft/ft ) *0.000810 • Area (sq ft) *19155 . 73 
• Q Total (cf s) *169000.00 • Flow (cfs) *169000.00 
* TO) Widt h ( f t) • 1101.75 • Top widt h ( f t) • 1101. 75 

ve Tot al ( ft /s) 8.82 • Avg . vel . ( ft / s ) 8.82 
• Max ch 1 Dpth ( f t ) 23.21 • Hydr. Depth ( ft ) 17. 39 
• Conv . Total ( cfs) *5937578. 0 * conv. (cfs) *5937578 . 0 
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Post-Project 
Length Wtd. (ft) 290.06 * Wetted Per . (ft) * 1110.71 

* MinCh El (ft) • 1045.40 • Shear (lb/sq ft) 0.87 
* Alpha 1. 00 * Stream Power ( l b/ ft s) * 7. 70 

Frctn Loss (ft ) 0.20 cum volume (acre-ft) • 1203.18 *34050.69 * 1414 . 74 
* C & E Loss (ft) 0. 07 * cum SA ( acres) 201.91 * 3069.65 205.53 
* *** * * ******1< *************** * *** * * ** * ******** ***** *** *** ** * ******** 2 22 * 2 22*2*2********* * *****22 

Note : Multiple criti cal depths were found at this location. The critical depth wit h t he lowest, vali d, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 213.33 

RS: 213.33 

Station Elevation Data num= 96 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

****2************ * 2***2**2******2**2222*2222***222****22222222222*** * **2**2**222 
17662.6 1072.6 17668 1072.6 17677 1072 . 6 17679.2 
17890 . 3 1072 17891.3 1072 17919.8 1071.9 18055.2 
18241.8 1071 . 2 18279 . 3 1070.9 18302.9 1070.9 18305.8 
18337.3 1070. 5 18464. 8 1070.6 18565.2 1070.8 18644.2 
18680.7 1070.7 18888.5 1070 18954.5 1069.6 19002.1 
19104 .2 1069 19104.4 1069 19107.7 1069 19109. 5 
19112.4 1067.7 19123.4 1067 . 3 19136.1 1067 . 1 19144 . 4 
19163.9 1070.3 19173.4 1070.7 19184.4 1069 . 5 19203. 3 
19222.7 1066 19244.2 1064.1 19272 . 3 1063 19328.9 
19344. 3 1063 . 4 19367.2 1062 .3 19389 1062 19396.3 
19418.1 1060 . 9 19453.8 1059 . 7 19472. 5 1059.2 19476.7 
19538 . 8 1058 . 7 19541 1058 . 6 19590 1056.9 19629.4 
19671.3 1051.4 19710.3 1047.2 19715.9 1046.8 19755.6 
19759.3 1046.3 19761.3 1046.3 19780.3 1046.2 20358.7 
20449 . 3 1048.9 20508 1066.2 20514.9 1068.7 20553.2 
20662.5 1069.4 20704 1068.4 20729. 7 1068.7 20782 . 7 
20789 . 1 1069. 5 20821.1 1071.4 20854.7 1073 20856 . 9 

20896 1072. 7 20902 . 1 1072. 7 20919.8 1072. 5 20932.4 
21012.3 1072.8 21051. 5 1073 21059. 7 1073 21066 
21244.4 1073.1 

Manning 's n values num= 
sta n val s ta n va l Sta n val 

***2222**********2** * 2**222**2*222**** 2 ********* 
17662.6 .037 19328.9 

Bank sta: Left Right 
19328 . 9 20514.9 

I neffective Flow num= 
Sta L Sta R Elev 

17662 . 6 19328.9 1073.1 
20640.2 21244 . 4 1073.1 

.032 20514 .9 .037 

Lengths: Left Channel 
266 316.41 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e # PF#1 

Right 
426 

1072.7 17685. 5 
1071.9 18114 .9 
1070.8 18316.6 

1071 18654 .1 
1069. 7 19091. 3 
1068. 5 19112. 3 
1069 . 1 19147.5 
1068 . 1 19209. 7 
1063.5 19336.9 
1061.9 19416.7 
1057.5 19530.4 
1054.2 19644. 5 
1046.4 19757.3 
1045.4 204 44.8 
1069.1 20640 . 2 
1069.1 20784.7 
1073.1 20859 . 1 
1072.6 20967 . 3 
1073 . 1 21092 . 4 

coeff contr. 
.1 

1072.7 
1071.9 
1070 . 7 

1071 
1069 

1067.7 
1069.9 
1067.1 
1063 . 4 
1061.3 
1058 . 7 
1053 . 7 
1046 . 3 
1048.7 
1069.7 
1069.2 
1073.1 
1072. 5 

1073 

Ex pan. 
. 3 

*2222**2******22*2***22*2**2222 * **222222222*****2**********2*2222*2 * ****** 2 ** ***2*2*2*22*2**2** 
* E.G. El ev ( ft) • 1069.53 * Element Left OB • channel • Right OB • 
• vel Head (ft) 0.96 • Wt. n-val. 0.032 
* w. s. El ev (ft) * 1068. 57 * Reach Len. (ft) 266.00 316.41 426.00 
* cri t w. s . (ft) • 1057.70 * Flow Area (sq ft) *21480 . 53 

E.G . slope (ft/ft) *0.000606 * Area (sq ft) 586 . 65 *21480 . 53 
Q Total (cfs) *169000.00 • Flow (cfs) *169000.00 
Top width (ft) • 1371.95 • Top width (ft) 164 . 87 * 1185.64 
vel Total (ft/ s) 7 . 87 • Avg. vel . Cft/ s) 7.87 

• Max ch l Dpth (ft) 23 . 17 • Hydr. Dept h (ft) 18.12 
* conv. Total (c f s) *6865352 . 0 * con v . (cfs) *6865352.0 

1.81 

21. 44 

Length Wtd. (ft) 316 . 41 * wetted Per. (ft) * 1189.56 
Min ch El (ft) • 104 5 . 40 * shear ( lb/ sq ft) 0.68 

• Alpha 1. 00 * stream Power ( l b/ ft s) * 5. 37 
Frctn LO SS (ft) 0 . 19 * Cum Volume (acre-ft) * 9026 . 48 *32984.48 * 3405 . 79 
C & E LOS S (ft) 0 . 02 * Cum SA (acres) * 1984 . 84 * 3057 . 89 988.92 

*****************2 21:2 *******2**2*** * *******222221:2221:1:2221:21:1:1:2222*********2******************* 

warning: Divided flow computed for this cross- section. 
Note: Multiple critica l depths were found at this l ocation. The c r itica l depth with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
21:2*****2***2******** 2***22***********2***********2*2****2***2222****2**2**2***************2*** 

E.G. El ev (ft) • 1069 . 54 * Element Left OB • channel • Right OB • 
*vel Head (ft) 0 . 96 * Wt. n- val . 0 . 032 

w.s. El ev (ft) • 1068.58 *Reach Len. (ft) 266.00 316.41 426.00 
Cri t w. s. (ft) * 1057 . 70 * Flow Area (sq ft) *21497. 32 

• E.G . s l ope (ft/ ft) *0.000608 * Area (sq ft) *21497. 32 
• Q Total (cfs) *169000.00 * Flow (cfs) *169000 . 00 

Top width ( ft) • 1185 . 62 * Top wi dth (ft) • 1185.62 
vel Total (ft/ s) 7 . 86 * AVg . vel . (ft/ s ) 7.86 

* Max ch l opth (ft) 23. 18 • Hydr. Depth (ft ) 18 . 13 
* conv. Total (cf s) *6854778.0 * conv. (cfs) *6854778.0 
* Length wtd . (ft) 316.41 * wetted Per. (ft) * 1194 . 64 
* Minch El (ft) • 1045.40 *shear ( l b/sq ft) 0.68 
* Alpha 1. 00 * stream Power (1 b/ft s) • 5. 37 
* Frctn Loss (ft) 0.19 * cum volume (acre-ft) * 1203.18 *33915.34 • 1414.74 
* c & E Loss (ft) 0 . 02 *cum SA (acres) 201.91 • 3062.04 205.53 
******* * * **** 2 22** * * *****2*222 * *22** * ******2*******22 *2 2 1:21: 222**2**22**221:22*2*2*2***2********* 

Note: Multiple critical depths were found at this location. The critical depth with the lowe s t, valid, 
water surface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 

RS: 213 . 26 

Page 14 



• 

• 

• 

Description: 213.26 
Post-Project 

station Elevation Data num= 45 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

1r 1r * * 1:1: 1r 1: 1r: 1r: 1: 1: 1:1:1:1: 1:1:1: 1:1: 1:1:1:11: 1r 1r: 1r 1r -A: ·td:: * 11:11:11: 11: R 11: 1r 11: * 1r 1r 11:1: 1:11:1: * 1r 11: * * 11: * * 1r 1r 11:11: 1: 1: 11: 1: 1: 1: 1r 11: 1: t: 11:11:11:1: * 1:1:1:11: 

17300 1071.7 17670 1072 17850 1073.6 18250 1075.5 19180 
19488.1 1078.1 19488.2 1072.97 19495.2 1069.2 19517 . 2 1057.5 19564.2 
19584.2 1051.3 19586.9 1051 19589.4 1051 19638.2 1048.1 19686.9 
19689.4 1047.3 19704.2 1047.2 19743.2 1042.2 19786 . 9 1042.15 19789 . 4 
19838 . 2 1042 . 8 19871.7 1042.9 19886 . 9 1043.85 19889 . 4 1043 . 8 19938 . 2 
19986.9 1042. 7 19989 . 4 1042 . 7 20038.2 1042.3 20086 . 9 1042 . 85 20089 . 4 
20121.7 1043 . 3 20171.2 1041.05 20188 . 2 1040 . 9 20189 . 4 1040.9 20223.2 
20248 . 7 1042.2 20286.9 1043. 4 20289.4 1043. 4 20307.7 1044. 35 20382.7 
20387 . 9 1070.4 2038 7 . 9 1072 . 9 20388 1078 . 19 

Manning' s n va 1 ues num= 3 
Sta n Va l Sta n val Sta n va l 

******************************************* ***** 
17300 .037 19488 . 2 

Bank sta: Left Right 
19488 .2 20387.9 

Ineffective Flow num= 
Sta L Sta R Elev 
17300 19488.2 1072.97 

20387. 9 21330 1070. 4 

. 032 20387 . 9 .037 

Lengths: Left channe 1 
155 152 . 22 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e # PF#1 

20790 

Right 
155 

1078.3 21330 

Coeff Contr. 
.1 

1078 . 2 
1055.45 
1047.3 
1042.2 
1044 . 1 
1042 . 8 
1040.4 
1069.6 
1075.5 

Ex pan . 
. 3 

*********************************************************************************************** 
* E.G. Elev (ft) * 1069 . 32 * Element Left OB * Channe l * Ri ght OB * 
* vel Head (ft) 1.17 * wt. n- va l . 0 . 032 
* w. s . El ev (ft) * 1068 .16 * Reac h Len . ( ft) 0.10 0.10 0 . 10 
* Crit w. s . (ft) * 1055.61 • Flow Area ( sq ft) *19493 . 06 
* E.G. s lope (ft / ft) *0.000568 * Area (sq ft ) *19493 . 06 
* Q Tota l ( cfs ) *169000.00 * Flow (cfs ) *169000.00 
* Top width ( ft ) 881.25 * Top width (ft) 881.25 

vel Tota l (ft/ s) 8 . 67 * Avg . vel . (ft/ s) 8.67 
* Max chl Dpth (ft) 27 . 76 * Hydr . Depth (ft) 22.12 
* conv . Total (cfs) *7091406 . 0 * Conv. (cfs) *7091406.0 

Length wtd. (ft) 0.10 * wetted Per . (ft) * 888.93 * 
* Min ch El (ft) * 1040.40 * shear ( 1 b/ sq ft) 0 . 78 
* Alpha 1.00 * Stream Power (lb/ ft s) * 6.74 
* Frctn Loss (ft) * Cum volume (acre-ft) * 9024 . 69 *32835.67 * 3405.78 
* C & E LOSS (ft) * Cum SA (acres) * 1984 . 33 * 3050.38 988 . 82 
******************* **************** * **************************'~<****** * ************* * * * ********* 

Note: Multiple critical depths were found a t this location. The critical depth with the lowest, valid, 
energy was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
******************************* *** *** ************** *** *********** ********* ********************* 
*E.G. Elev (ft) * 1069.34 * Element Left OB * channel *Right OB * 
* vel Head (ft) 1 . 17 * Wt. n-val . 0.032 
* w.s. Elev (ft) * 1068 . 17 * Reach Len. (ft) 0.10 0. 10 0.10 

Crit w.s. (ft) * 1055 . 61 • Flow Area (sq ft) *19505.43 
* E. G. slope (ft/ ft) *0.000567 * Area (sq ft) *19505 . 43 

Q Tota l (cfs) *169000.00 * Flow (cfs) *169000.00 
Top width (ft) 881.21 * Top width (ft) 881.21 
vel Total (ft/s) 8.66 * Avg . vel . (ft/s) 8.66 
Max Chl Dpth (ft) 27 . 77 * Hydr. Depth (ft) 22 . 13 

* Conv. Total (cfs) *7098895.0 • conv . (cfs) *7098895.0 
* Length wtd. (ft) • 0.10 *wetted Per. (ft) 888.94 
* Min ch El (ft) * 1040.40 * shear (1 b/ sq ft) 0. 78 
* Alpha 1.00 * Stream Power (lb/ ft s) * 6 . 73 
* Frctn Loss (ft) * cum volume (acre-ft) * 1203. 18 *33766.42 * 1414.74 
* C & E LO SS ( ft) * Cum SA ( acres) 201.91 * 3054.53 205.53 
************************************************************************** ********************* 
Note: Multiple critical depths were found a t this location. The critical depth with the lowest, valid, 

energy was used . 

BRIDGE 

RIVER : 1 
REACH: 1 

INPUT 

RS: 213.255 

Description: Central Avenue 
Distance from Upstream XS = 
Deck/Roadway Wi dth 

Bridge 
.1 

151.22 
2.6 

coordinates 
wei r coefficient 
upstream Deck/ Roadway 

num= 11 
sta Hi co r d La cord Sta Hi Cord La Cord Sta Hi Cord La Cord 

19488.1 1078.1 1072.97 19488.2 1078 . 14 
19686 . 9 1078.86 1073.64 19786 . 9 1079 . 15 
19989 . 4 1079 . 38 1074.2 20086.9 1079.13 
20286.9 1078. 53 1073. 32 20388 1078 . 19 

upstream Bridge Cross section Data 
Station Elevation Data num= 45 

sta 

17300 
19488.1 
19584.2 
19689.4 
19838.2 
19986.9 
20121.7 
20248.7 
20387.9 

El ev sta 

1071. 7 17670 
1078.1 19488 . 2 
1051. 3 19586.9 
1047.3 19704.2 
1042.8 19871.7 
1042. 7 19989.4 
1043.3 20171.2 
1042 . 2 20286.9 
1070.4 20387.9 

Manning 's n values 
Sta n val sta 

El ev sta 

1072 17850 
1072.97 19495.2 

1051 19589.4 
1047.2 19743.2 
1042.9 19886.9 
1042. 7 20038.2 

1041.05 20188.2 
1043.4 20289 . 4 
1072 . 9 20388 

num= 
n val Sta 

1072 . 97 19586.9 1078 . 5 1073.28 
1073.93 19886.9 1079.37 1074 . 2 
1073.93 20188.2 1078. 89 1073.7 
1072.98 

El ev sta 

1073. 6 182 50 
1069 . 2 19517.2 

1051 19638.2 
1042. 2 19786.9 

1043.85 19889.4 
1042. 3 20086.9 
1040.9 20189.4 
1043.4 20307.7 

1078.19 20790 

n va l 

Elev Sta 

1075. 5 19180 
1057.5 19564.2 
1048.1 19686.9 

1042.15 19789.4 
1043.8 19938.2 

1042 . 85 20089 . 4 
1040.9 20223 . 2 

1044.35 20382 . 7 
1078.3 21330 

Elev 

1078.2 
1055 . 45 

1047.3 
1042.2 
1044.1 
1042 . 8 
1040.4 
1069.6 
1075 . 5 
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Pos t - Proj ect 
************************************************ 

17300 . 037 19488.2 

Bank Sta: Lef t Right 
19488.2 20387 . 9 

I neffecti ve Fl ow num= 
St a L St a R El ev 
17300 19488 . 2 1072. 97 

20387.9 213 30 1070 .4 

.0 32 20387 . 9 

coeff contr . 
. 1 

Permane nt 
F 
F 

Downstream Dec k/Roadway coord inate s 
num= 11 

.037 

Expan . 
. 3 

St a Hi Cord Lo co rd St a Hi cord Lo cord Sta Hi Cord Lo cord 
************************************************************************ 

19488. 1 1078 .1 1072 . 97 19488.2 1078 . 14 1072 . 97 19586.9 1078.5 1073 . 28 
19686 . 9 1078 . 86 1073.64 19786.91079 . 15 1073.93 19886.9 1079 . 37 1074.2 
19989 . 4 1079 . 38 1074 . 2 20086 . 9 1079 . 13 1073.93 20188.2 1078.89 1073. 7 
20286 . 9 1078.53 1073 . 32 20388 1078 . 19 1072 . 98 

Downs t ream Br i dge Cross secti on Data 
St at i on El evati on Dat a num= 45 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

17300 1071.7 17670 1072 17850 1073.6 18250 
19488 .1 1078 .1 19488.2 1072 . 97 19495.2 1069.2 195 17 . 2 
19584.2 1051.3 19586 . 9 1051 19589 . 4 10 51 19638.2 
19689.4 1047.3 19704.2 1047 . 2 19743.2 1042.2 19786 . 9 
19838.2 1042 . 8 1987 1. 7 1042 . 9 19886.9 1043.85 19889 . 4 
19986.9 1042 . 7 19989.4 1042 . 7 20038.2 1042.3 20086 . 9 
20121.7 1043.3 20171 .2 1041. 0 5 20188.2 1040. 9 20189.4 
20248 . 7 1042.2 20286 . 9 1043.4 20289.4 1043 . 4 20307.7 
20387 . 9 1070 .4 20387 . 9 1072.9 20388 1078. 19 20790 

Manni ng ' s n val ues num= 
St a n val Sta n val Sta n val 

************************************************ 
17300 . 03 7 19488 

Bank St a : Left Ri ght 
19488 . 2 20387.9 

I ne ffective Fl ow num= 
Sta L St aR El ev 
17300 19488.2 1072.97 

20387.9 213 30 1070 .4 

.032 20387.9 

Coeff contr. 
. 1 

Permane nt 
F 
F 

.037 

Expan . 
. 3 

1075.5 19180 1078.2 
1057.5 19564 . 2 10 55 . 45 
1048. 1 19686.9 1047. 3 

1042 . 15 19789.4 1042.2 
1043 . 8 19938.2 1044. 1 

1042.85 20089.4 1042.8 
1040.9 20223.2 1040.4 

1044.35 20382 . 7 1069 . 6 
1078 . 3 21330 1075 . 5 

Ups t ream Emba nkme nt s i de s l ope 
Downs t ream Embankme nt s i de s lope 
Max i mum a ll owabl e s ubmerge nce for we i r 
El evati on a t whi c h we i r f l ow beg in s 
Energy head used in s pi ll way des i gn 
Spil l way he i ght used i n des i gn 

horiz . to 1. 0 verti cal 
horiz . t o 1 .0 verti cal 

We1 r crest s hape 

Number of Pi ers 8 

Pi er Data 
Pi er s t at i on 
Ups t ream 

wi dt h 

2 . 5 
Downs t ream 

wi dth 

ups t ream=19588 .15 
num= 2 

El ev wi dt h El ev 

105 1 
num= 

El ev 

2 . 5 1073.28 
2 

wi dt h El ev 
******************************** 

2 . 5 

Pier Data 
Pier s t at i on 
upstream 

wi dt h 

105 1 2.5 107 3 .28 

Ups t ream=19688 . 15 
num= 2 

El ev width El ev 
******************************** 

2.5 1047.3 2 . 5 1073.7 
Downst ream num= 2 

wi dt h El ev wi dth El ev 
******************************** 

2 . 5 104 7. 3 2 . 5 1073.7 

Pi er Dat a 
Pi er Stat i on 
Upstream 

Upst ream=19788 . 15 
num= 2 

wi dth El ev wi dth El ev 
**** * ******* * * * * ***** ** * 1<* 1< **** * 

2.5 1042. 15 2.5 1073 . 9 
Downs t ream num= 2 

wi dth El ev wi dth El ev 
******************'I;************* 

2.5 1042 .15 2 . 5 1073 . 9 

Pi er Dat a 
Pi er s t a ti on Up s tream=19888. 15 
Ups t ream num= 2 

wi dt h El ev wi dth El ev 
************1<******************* 

2.5 1043.8 2 .5 1074.2 
Downs tream num= 2 

wi dth El ev wi dt h El ev 
******************************** 

2 . 5 104 3 . 8 2.5 10 74.2 

Pi e r Dat a 
Pi er St at i on Ups t ream= l 9988 . 15 
Ups t ream num= 2 

wid th El ev wi dth El ev 
******* ******** * * ** ** * * * * * * * **** 

2.5 1042 .7 2 . 5 1074 . 2 
Downs t ream num= 2 

f l ow . 95 

Broad c rested 

oowns tream=19588 . 15 

oownst r eam=19688 .15 

Downs t ream=19788. 15 

Downs t ream=19888 . 15 

oowns t ream=19988 . 15 
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wi dth El ev width El ev 
* ** ** ** *** ** **** **** ** * *** * ***** 

2 . 5 1042.7 2.5 1074 . 2 

upstream=20088. 15 
Pi er Data 
Pi er Station 
up s tream num= 2 

wi dth El ev wi dt h El ev 

2.5 1042.8 2 . 5 1073.9 
Downstream num= 2 

width El ev wi dth El ev 
*** *** * ******** ********* * * * * **** 

2.5 1042.8 2.5 1073 .9 

Pier Data 
Pier s t at i on upstream=20189.45 
up s t ream num= 2 

width El ev width El ev 
******************************** 

2 . 5 1040.9 2.5 1073 . 7 
Downstream num= 2 

width Elev width Elev 
******* *'********* **** * ****** * * * * 

2 . 5 1040.9 2 . 5 1073 . 7 

upstream=20288.15 
Pier Data 
Pie r St ation 
upstream num= 2 

width El ev wi dth El ev 
******************************** 

2 . 5 1043 . 4 2 . 5 1073.3 
Downs tream num= 2 

width El ev width El ev 

2. 5 1043. 4 2 . 5 1073.3 

Numbe r of Br idge Coefficient sets 1 

Low Flow Methods a nd Data 

Downst ream=2 0088.15 

oownstream=20189.45 

Downs t ream=20288. 15 

Ene rgy 
Momentum cd 1. 2 
Yarnell 

selected Low Flow Methods 

High Flow Method 
Energy Only 

Add itiona l Bridge Parameters 

KVal 1.05 
Hi ghest Energy Answer 

Post -Project 

Add Friction compone nt to Momentum 
Add weight component to Momentum 
c l ass B flow critical depth computations use critical depth 

in s i de the bridge at the up stream end 
criteri a to c heck for pressure flow = Upstream energy grade line 

BRIDGE OUTPUT Profi l e #P F#1 
********************************************************************************************* 
* E.G. US. (ft) 1069.32 Element 

W.S. US . (ft) 1068. 16 * E.G . Elev (ft) 
• Q Total (cf s) 169000.00 w. s . Elev (ft) 

Q Bridge (cfs) 169000 . 00 Crit w. s. (ft) 
Q weir (cfs) Max ch l Dpth ( ft) 
weir sta Lft ( f t) vel Total (ft/s) 

• weir sta Rgt (ft) Flow Area (sq ft) 
weir s ubme rg Froude # chl 
weir Max Depth (ft) • speci f Force (cu ft) 

* Min El weir Flow (ft) 1072. 98 * Hyd r Depth (ft) 
* Min El Prs (ft) 1074.20 W. P. Tot a l ( ft) 
* Delta EG ( ft ) 0 . 19 * Conv. Total (cfs) 
* Delta ws (ft) 0.21 Top width ( ft ) 
* BR Ope n Area (sq ft) 23844 .87 * Frctn Loss ( f t) 

*Inside BR us 
1069 . 29 
1068 . OS 
1055 . 83 

27 . 65 
8.93 

18925 . 37 
0.34 

270196.80 
21.99 

1248.98 
5381226 .0 

860.74 

*Inside BR OS * 
1069.14 
1067 . 88 
10 55 . 83 

27 . 48 
9.00 

18778 . 97 
0. 34 

267354.20 
21.84 

1245 . 37 
5322 311.0 

859.92 

BR Open Vel ( ft /S) 9.00 * C & E LO SS ( f t) 
coef of Q • shear Total ( lb/sq ft) 0 .93 0 . 95 

* Br Sel Me thod Momentum • Power Total ( lb/ ft s) 8 . 33 8.54 
********************************************************************************************* 

Note: Mu ltipl e critical depths we re found a t this l ocation. The critical depth with the lowes t , vali d, 
en er~y was used . 
Multlpl e critica l dept hs were found at this l ocation. The critical depth with the l owest, vali d, 
e nergy was used. 

Note : 

BRIDGE OUTPUT Profi l e #P F#2 
~******************************************************************************************** 

E.G . us. (ft) 1069.34 * El ement 
* W. S. US . ( ft ) 1068 .17 * E.G. Elev (ft) 
• Q Total (cfs) 169000.00 * w.s. Elev (ft) 
• Q Bridge (cfs) 169000.00 * Crit w.s . (ft) 
• Q weir (cfs) * Max ch l Dpth (ft) 
• weir Sta Lft ( ft ) *vel Total (ft/s) 
• weir sta Rgt (ft) • Flow Area (sq ft) 
• weir submerg • Froude # chl 
* weir Max Depth (ft) * Speci f Fo rce (cu ft) 
*Min El weir Flow (ft) 1078.18 • Hydr Depth ( ft ) 

Min El Prs ( ft) 1074.20 W.P . Tota l ( f t) 
* Delta EG (ft ) 0 . 19 * Conv . Total (cfs) 
• Delta ws (ft) 0.2 1 * Top width (ft) 
* BR Open Area (sq ft) 23784.88 * Frctn Loss (ft) 

*Inside BR us 
* 1069 . 30 

1068.07 
1055. 83 

27.67 
8.92 

18937 . 56 
I 0.34 

270434 . 70 
22 .00 

1249.28 
5386143 . 0 

860 . 81 

*Inside BR DS * 
1069.15 
1067.90 
10 55.83 

27.50 
8.99 

18791.46 
0 . 34 

267595 . 70 
21. 85 

1245 . 67 
5327335.0 

859.99 

BR Open Vel (ft/S) 8.99 C & E LOSS ( ft ) 
* coef of Q s hear Tot a l (lb/sq ft) 0.93 0.95 
• Br se l Method Momentum * Powe r Total (l b/ ft s) 8 . 31 8. 52 
*******'1::***************1<1<******************************************************************** 

Not e : Multiple critical dept hs we re found at this location . The critica l depth with th e l owest , 
ener~y was us ed. 

depths found thi s l ocat ion. The depth with Note : Mu lt1pl e criti cal were a t cri ti cal the l owest, 
energy was used. 
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CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 

RS: 213.25 

Descri pt i on: 213.25 - FEMA Section AE 
Stat i on El evati on Data num= 45 

Post - Project 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

17300 107 1. 7 17670 1072 17850 1073 . 6 18250 1075.5 19180 1078.2 
19488 . 1 1078. 1 19488 . 2 1072.97 19495 . 2 1069 . 2 195 17.2 1057.5 19564.2 1055.45 
19584.2 1051. 3 19586 . 9 105 1 19589.4 1051 19638.2 1048. 1 19686.9 1047.3 
19689.4 1047 . 3 19704.2 1047.2 19743.2 1042.2 19786.9 1042 . 15 19789 . 4 1042 . 2 
19838.2 1042 . 8 19871.7 1042.9 19886 . 9 1043 . 85 19889.4 1043.8 19938.2 1044. 1 
19986.9 1042.7 19989 . 4 1042.7 20038.2 1042. 3 20086.9 1042.85 20089.4 1042.8 
20121.7 1043 . 3 20171 . 2 1041. OS 20188.2 1040. 9 20189.4 1040.9 20223.2 1040.4 
20248.7 1042.2 20286 . 9 1043.4 20289.4 1043.4 20307.7 1044.35 20382.7 1069.6 
20387 . 9 1070.4 20387 . 9 1072.9 20388 1078 . 19 

Mann i ng 's n va l ues num= 
sta n val sta n val Sta n val 

************************************************ 
17300 .037 19488. 

Bank Sta: Left Ri ght 
19488.2 20387.9 

Ineffective Fl ow num= 
Sta L Sta R El ev 
17300 19488.2 1072.97 

20387.9 21330 1070.4 

. 032 20387.9 . 037 

Lengths : Left Channe 1 
121 123.36 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi l e #PF#1 

20790 

Right 
121 

1078.3 21330 

coeff contr . 
.1 

1075. 5 

Ex pan . 
. 3 

*********************************************************************************************** 
E.G . El ev (ft) 1069.14 El eme nt Left OB Cha nne 1 * Right OB * 
ve l Head (ft) 1.19 * wt . n-val . 0 . 032 

* w. s . El ev ( f t) * 1067.95 *Reach Len. (ft) 121.00 123 . 36 121. 00 
* crit w.s. (ft) * 1055.61 * Fl ow Area (sq f t) *19310.07 
* E.G . s l ope (ft/f t) *0.000585 * Area (sq ft) *19310.07 
* Q Total (cfs) *169000.00 * Fl ow (cfs) *169000.00 
* Top wi dth (ft) 880.24 * Top wid t h ( f t) 880.24 

vel Tot a l (ft/s) 8.75 * Avg . vel. ( f t/s) 8.75 
*Max c hl Dpth ( f t) 27 . 55 * Hydr . Depth (ft) 21.94 
* conv . Total (cfs) *6986536 . 0 * co nv . (cfs) *6986536.0 

Lengt h wt d . ( f t) 123.36 wet t ed Per . ( f t) 887.84 
Min c h El (ft) 1040.40 s hear ( 1 b/sq f t) 0. 79 

* Al pha 1.00 * Stream Power ( l b/ft s) * 6.95 
• Frctn Loss (ft) 0.07 *cum vol ume (acre-ft ) • 9024.69 *32769.79 3405 . 78 
• c & E Loss (ft) 0.05 *cum SA (acres) 1984.33 * 3047.38 988.82 
*********************************************************************************************** 

Note : Mul t i pl e c ri tical dept hs were found a t th i s l ocati on . The critical depth wi t h t he l owest, val id, 
e nergy was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
* E. G. El ev (ft ) 1069.15 El ement Left OB channe 1 Ri ght OB 
• vel Head (ft) 1 . 19 Wt . n-val. 0 . 032 
• w. s . El ev (ft) * 1067.96 * Reach Le n . ( f t) 121. 00 123.36 121. 00 
* cri t w.s . (ft) * 1055.61 * Fl ow Area (sq f t ) *19322.76 

E. G. s l ope (ft/f t) *0 . 000584 * Area (sq ft) *19322. 76 
* Q Total (cf s) *169000.00 * Fl ow (cfs) *169000.00 

Top wi dth (ft) 880.24 * Top wi dth (ft) 880.24 
vel Tot a l ( f t/s) 8.75 * Avg. vel. ( ft /s) 8.75 

*Max ch l Dpth (ft) 27.56 * Hydr . Dept h (ft) 21.95 
conv. Total (c f s) *6994050 . 0 * Co nv . (cfs) *6994050.0 
Le ngth wtd . (ft) 123.36 wetted Per . (ft) 887.87 

* Min ch El (ft) 1040.40 s hear (1 b/sq ft) 0. 79 
*Al pha 1.00 Stream Power ( l b/ f t s) * 6.94 
* Frctn LOSS (ft ) 0.07 Cum Vol ume (acre-ft) 1203.18 *33700.49 1414.74 
* C & E LOSS (ft) 0.05 Cum SA (acres) 201.91 * 3051.52 205.53 
*********************************************************************************************** 

Note: Mu l tipl e cr i tical dept hs were fo und at t his l ocation. The critical depth wi th t he l owes t , valid, 
energy was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Descript ion: 213.21 

RS: 213 . 21 

R1ght Cha nn e l Bank St at1on Interpol ated 
stat 1on El evat1on Data n um~ 96 

Sta El ev Sta El ev St a El ev Sta El ev Sta El ev 
******************************************************************************** 

18330.9 1072 . 8 18364 1072 . 8 184 12.8 1073. 1 18447.9 1073 18475. 1 1072 . 3 
18506 . 2 1072 18530. 5 1071. 1 18588.6 1070 18604.7 1069.8 18607.3 1070 
18638 . 6 1069.9 1864 5. 2 1070 18646 . 8 1070 18647 1070 18648 . 3 1070 
18679 . 6 1070.4 18691 1070.2 18696.8 1070 . 3 18826. 1 1070.2 18853.1 1069 . 7 
18879 . 8 1069. 1 18990 1068 . 8 19004.3 1068.6 19030.8 1069 19071.8 1069 . 5 
19171. 4 1069.4 19189 . 5 1069 . 4 19238.8 1069.2 19251.2 1070 19253.8 1070 
19283.8 1069 19284 . 7 1069 19384 1068.2 19385. 3 1068. 1 19387 . 8 1068 .1 
19391. 2 1068. 1 1942 1. 7 1067.9 19486 . 6 1066.6 19490 . 3 1065 . 6 19518 . 8 1054.9 
19533 . 4 1049 19535 . 9 1049.5 19545.6 1052 19551.4 1054 . 2 19576.8 1051. 8 
19595.9 1047.4 19611 .2 1046.8 19618.6 1046. 7 19619 . 1 1046 . 6 19626. 3 1045 . 5 

19627 1045.3 19697 1045.2 19802.7 1045. 1 20377 . 2 1044.9 20380.6 1045 
20387.2 1045. 1 20389 . 8 1045. 1 204 18.5 1045.3 20484 . 9 1046 . 3 20500.9 1046.4 
20506.4 1046.3 20545 . 8 1046.4 20547 1046.4 20573 . 1 1046 20581 1046 

20584 1054.4 20 584 . 6 1058.9 20634.9 1062.9 20654.9 1064 . 2 20663 1064.8 
20687 1065.1 20732.3 1064.9 20749.5 1065. 1 20761. 2 1066 20787.8 1066.2 
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20803.3 
20948 . 4 
20980.1 
21094.6 
21278.4 

1066. 3 20840 
1067.8 2095 7. 7 
1072.5 21025.3 
1072. 7 2113 7.7 
1074.5 

1066 . 3 20853.8 
1070. 3 20963.6 
1072.2 21041.7 
1072.7 21224.3 

num= 3 

1066.3 20900.8 
1072. 1 20965 . 8 
1072.4 21049 
1073.6 21258 . 5 

Manning' s n values 
Sta n val Sta n val sta n val 

18330 . 9 . 037 19490.3 

Bank St a: Le f t Right 
19490. 3 20418. 5 

I neffecti ve Fl ow num= 
Sta L Sta R El ev 

18330.9 19253 . 8 1074 
20418.5 21278 . 4 1074 

. 032 204 18.5 .037 

Lengths: Left c ha nn e 1 
450 531. 57 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Rig ht 
745 

Post-P r oj ect 
1066.8 20929.7 1067 . 2 
1071. 9 20972. 5 1072 . 2 
1072.4 21083 1072.6 
1074 . 2 21274 . 1 1074 . 3 

Coeff Cont r. 
. 1 

Expan. 
. 3 

*********************************************************************************************** 
* E.G. El ev (ft) * 1069.03 Eleme nt Left OB * c ha nn e 1 * Rig ht OB • 
* vel Head (ft) 1.04 wt. n-val . 0.037 0.032 
* w. s. Elev Cft) * 1067.99 * Reach Len. (ft) 450.00 531 .57 745.00 

Crit w.s. (ft) • 1055.88 * Fl ow Area (sq ft) 55.46 *20303.46 
• E.G. slope (ft/ft) *0.000510 *Area (sq ft) 55.46 *20303.46 • 4648.82 

Q Total (c f s) *166000.00 • Fl ow (cfs) 38.71 *165961. 30 
* Top width (ft) * 1540.79 • Top width ( f t) 81 .99 928.20 

vel Tota l (ft/s) 8.15 • Avg. vel. (ft/s) 0 . 70 8. 17 
* Max ch l Dpth (ft) 23.09 • Hydr. Depth (ft) 0 . 68 21. 87 
* conv . Total (c f s) *7351368 . 0 * Conv . (cfs) 1714. 1 *7349654.0 

530 . 60 

Le ngth wtd . (ft) 531.56 wetted Per. (ft) 82. 14 932.81 
*Min Ch El (ft) * 1044 . 90 * Shear ( l b/sq f t ) 0.02 0.69 

Al pha 1. 00 *Stream Power ( l b/ft s) 0.02 5.66 
* Frctn Loss (ft) 0.36 *cum volume (acre-ft) • 9024.61 *32713.70 3399.33 
* C & E LOSS (ft) 0 . 04 * Cum SA (acres) * 1984.22 * 3044 . 82 988.08 
*********************************************************************************************** 
Note: Mul t i pl e c ri t i cal dept hs were fo und at t hi s l ocat ion . The c riti cal depth wi t h t he l owest, val id, 

water surface was used. 

CROSS SECTION OUTPUT Pro f i l e #PF#2 
*********************************************************************************************** 
* E. G. Elev ( f t) * 1069.04 • El ement Left OB c ha nn e l * Ri ght OB • 
* vel Head ( f t) 1. 04 • wt. n-val. 0 . 032 
• w.s. El ev (ft) * 1068.00 * Reac h Len . ( f t) 450.00 531 .5 7 745 . 00 
• cri t w.s . (ft ) • 1055.88 • Fl ow Area (sq f t ) *20315.02 
• E.G. s l ope (ft/ft) *0 . 000528 *Area (sq ft) *20315. 02 

Q Total (cfs) *166000 . 00 • Fl ow (c f s) *166000 . 00 
Top width (ft ) 928 . 20 * Top wi dth ( f t) 928 . 20 
ve l Total (ft/s) 8 . 17 * AVg . vel. Cft/s) 8. 17 
Max Chl Dpth ( f t) 23. 10 * Hydr. Dept h (ft) 21. 89 

• conv . Total (cfs) *7227547.0 * conv. (cfs) *7227547 . 0 
* Le ngth wtd. ( f t) 531.57 • we tted Per. (ft) 9 57 . 91 
* Min c h El ( f t) * 1044 . 90 * s hear ( l b/sq ft ) 0 . 70 
• A 1 ph a 1. 00 Stream Power (1 b/f t s) * 5 . 71 
• Frctn Loss ( f t) 0 . 36 c um volume (ac r e-ft ) • 1203. 18 *3 3644 . 37 • 1414.74 
• c & E Loss ( f t) 0. 04 * cum SA (acres) 201. 91 • 3048.96 205 . 53 
*****************************************************'lf***************************************** 

Note : Mul t ipl e criti cal depths were fo un d a t thi s l ocati on. The c riti cal de pth wi t h t he l owes t , vali d, 
water surface was used. 

CROSS SECTION 

RI VER : 1 
REACH: 1 

INPUT 
Descr i ption : 213 .11 

RS: 213. 11 

Stati on El evation Dat a num= 85 
Sta El ev Sta El ev St a El ev Sta El ev Sta El ev 

******************************************************************************** 
17566.5 1070.1 17705.4 1071. 3 17742.2 1071.6 17814 . 3 
17929 . 2 1069 . 8 17996 . 1 1072 . 7 18084.9 1073.4 18245.7 
18312 . 5 1071. 8 18319 . 5 1069 . 3 18320.2 1069 . 1 18324 . 7 
18382 . 1 1068.8 18390 1068 . 3 18395.2 1069.2 18399.3 
18480 . 8 1071. 2 18492 . 7 1070.4 18507.8 1070 185 17. 1 

18584 1071. 9 18596.8 1072.2 18606 1072 . 4 18609 . 2 
18759 . 6 1071 . 8 18769 . 2 1073 . 7 18780 . 8 1075 . 5 18785.7 
18863.8 1073.8 18931.9 1074. 1 18960.3 1074.3 18976.4 
19047.7 1075 19171. 5 1072.4 19275.4 1071 19456 

19575 1067.9 19589. 1 1068. 3 19601.9 1071.4 19606 . 1 
19661. 3 1047.6 20012 . 6 1047.6 20486.9 1047.9 20586 . 5 
20638.9 1086.2 20743 . 9 1086.8 20798.9 1087.3 20849 
20889.5 1087 . 8 20899.2 1087.8 20922 1087 . 5 21000.4 
21080.5 1084 . 4 21100.6 1083.3 21131 . 5 1083 213 72.7 
21449.7 1073 . 9 21464.1 1073.6 21478 . 8 1073.9 21484.8 
21602.4 1073 . 9 21694.6 1073 . 6 21800 . 6 1072.4 21943.2 
222 17 .7 1071 22268 . 3 1071. 4 22474 . 2 1073.6 22486.2 

Manning 's n values num= 
St a n val St a n val 

3 
sta n val 

17566.5 . 037 19606.1 

Bank Sta: Left Ri ght 
19606. 1 20599. 1 

I neff ect ive Fl ow num= 
St a L St a R El ev 

17566.5 18780 . 8 1087.8 
20 599. 1 22488 . 2 1087.8 

.032 20599. 1 .037 

Lengths: Le ft channel 
425 459 . 38 

Permanent 
F 
F 

Ri ght 
565 

1070 .1 17888.9 
1073 .1 18304.6 
1069 . 1 18353 . 4 
1071. 7 18472 . 2 
1069.2 18520 . 7 
1072.4 18753 . 6 

1075 18793 . 4 
1074 . 4 19015 . 9 
1071.1 19523.2 
1072. 1 19616 . 1 
1081.1 20599. 1 
1087.5 20878.6 
1087.3 21062.3 
1078 . 3 21390. 1 
1073.8 21573.7 
1070.8 22 180.4 
1076.3 22488 . 2 

Coeff cant r. 
. 1 

1069.6 
1073.3 
1069.6 
1071. 2 
1069 . 6 

1072 
1074 . 4 

1075 
1069.3 
1067.5 

1086 
1087.6 
1085.9 
1077.6 
1073.9 
1070.9 

1077 

Ex pa n . 
. 3 

CROSS SECTION OUTPUT Profil e #P F#1 
*********************************************************************************************** 
* E. G. El ev (ft) • 1068. 63 * El emen t Left OB * Cha nn e l * Ri ght OB * 
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Post-Project 
• vel Head (ft) 1.47 • lvt. n- val . • 0 . 032 
• w. s . Elev (ft) • 1067 . 16 • Reach Len. (h) 425.00 459.38 565 . 00 
• crit W.S . (ft) • 1058 . 35 • Fl ow Area (sq ft) *17066.41 

E.G . slope (ft/ ft) *0.000913 • Area (sq ft) *17066.41 
* Q Total (cfs ) *166000.00 • Fl ow (cfs) *166000.00 
• Top width ( ft) 927.80 * Top width (ft) • 927.80 

ve l Total (ft/ s) 9. 73 * Avg. vel . (ft/s) 9. 73 
• Max ch l Dpth (ft) 19 . 56 • Hydr. Depth ( f t) 18 . 39 
• conv . Total (cfs) *5493675.0 • conv. (cfs) *5493675.0 
• Length wtd. (ft) 459.38 • \vetted Per. (ft) 935.04 
* Minch El (ft) • 1047.60 • Shear (lb/ sq ft ) 1.04 
• A 1 pha 1. 00 • stream Power ( 1 b/ ft s) • 10.12 
• Frctn Loss (ft) 0.45 • cum volume (acre-ft) • 9024.3 3 *32485.68 • 3359 . 57 
* C & E LOSS (ft) 0.01 ° Cum SA (acres) * 1983.80 * 3033.49 983 . 54 
** *** **** *********** ******* *************************** 'f<"******** *********** ********************* 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

• E.G. El ev (ft) 1068.63 • El ement Left OB • Channel • Right OB * 
• vel Head (ft) 1.47 • IYt . n- Val . 0.032 
• w.s . El ev (ft) * 1067.16 • Reach Len. (ft) 425.00 459.38 565.00 
• Crit w. s. (ft) * 1058 . 35 • Flow Area (sq ft) *17072.18 
• E. G. s l ope ( ft / ft) *0. 000912 • Area (sq ft) " 17072 .18 
• Q Total (cfs ) *166000 . 00 • Flow ( cfs) *166000 . 00 
• Top width (ft) 927.79 • Top width (ft) 927.79 

ve l Total (ft/s) 9.72 • Avg. vel. Cft/s) 9.72 
* Max Chl Dpth (ft) 19 . 56 ° Hydr . Depth (ft) 18.40 
• conv . Total (cfs) *5496745.0 • conv . (cfs ) *5496745.0 

Length wtd . (ft) 459 . 38 • \vetted Per. (ft) 935.04 
• Min ch El ( ft) * 1047 . 60 • Shear (lb/ sq ft) 1.04 
*Al pha 1.00 Stream Power ( l b/ ft s ) • 10 . 11 

Frctn LOSS (ft) 0 . 44 * Cum Volume (acre-ft) * 1203. 18 *33416.25 * 1414 . 74 
C & E LOSS (ft) 0.01 * Cum SA (acres) 201 . 91 * 3037.64 205 . 53 

****************** ***************************************************************************** 

Note: Multipl e crit i ca l depths were found at this location . The critical depth with the lowe s t, valid , 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 213.03 

RS: 213 . 03 

Station Elevation Data num= 97 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

**************************** ** ************ ********************************* ***** 
16056 . 5 1068.9 16069.1 1068.8 16071. 5 1068.8 16197.1 

16409 1070 16413.8 1070 16414.4 1070 16428.8 
16550 1070.3 16603.1 1070 . 5 16734.3 1069.9 16759 

16821. 1 1069 . 8 16943 . 1 1070. 1 16956.6 1070.5 16985 . 9 
17238 .8 1069 . 8 17263.2 1069.3 17296.6 1068.7 17461.4 
17576 . 5 1069 . 4 17728 . 6 1070.6 17908 . 4 1072 17938 . 3 
17987.3 1069 . 9 18028 . 7 1068 . 5 18086 . 7 1069.1 18107 . 5 
18246.2 1068 . 5 18370.2 1068.2 18382. 5 1068.2 18389 

18496 1070.4 18502.4 1070 . 5 18521.4 1070.6 18643.8 
18708.1 1071.2 18723.6 1071. 3 18831. 5 1070.9 18846.4 
18848.3 1070.8 18969. 8 1071. 4 19007.8 1071.8 19178.9 
19324. 1 1073.1 19588.8 1066 . 9 19627.1 1066 19640. 5 
19666.3 1067.8 19672 . 11066 . 574 19703.2 1060 19755.3 
19807.6 104 7. 8 1980 7 . 9 1047.8 19808.6 1047 . 8 19883.7 
19974.6 1046. 7 20168. 5 1046.8 20481. 5 1047. 5 20531.6 
20551.1 1052.620591.831066 . 575 20595.4 1067. 8 20639.6 
20668 . 5 1085.5 20744.1 1085.4 20806.7 1086.1 20879.4 
20990 . 3 1075.5 21125.9 1073.2 21137.8 1072.9 21183.6 
21240.8 1071.7 21303.4 1071.3 21328.8 1071.1 21394.9 

21439 1071.7 21481.2 1071.9 

num= Manning's n values 
sta n val Sta n val sta n val 

16056 . 5 .037 19672.1 

Bank Sta: Left Ri ght 
19672.120591.83 

Ineffecti ve Flow num= 
Sta L Sta R Elev 

16056 . 5 19178.9 1086 . 1 
20645 . 8 21481.2 1086.1 

. 03220591.83 .037 

Lengths: Left Channe 1 

Permanent 
F 
F 

475 495 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Right 
525 

1069.2 16383.9 
1070 16501.9 

1069.9 16800.6 
1070.6 17193 . 9 
1069. 1 17486.5 
1071.6 17974 .7 
1068.9 18113 . 8 
1068. 3 18394. 9 

1071 18700 . 9 
1070 . 8 18847 . 1 
1073 . 7 19181.7 
1066. 2 19662 . 1 
1050 . 7 19776 . 1 
1046.8 19936 . 5 
1047 .5 20536.3 

1083 20645.8 
1082 20936.8 

1072.1 21221 
1071.7 21406.3 

coeff contr. 
.1 

1070 
1070.2 
1069.5 
1070 . 8 
1069 . 2 
1070 . 1 
1068.9 
1068.3 
1071.3 
1070 . 8 
1073.7 
1067 . 2 
1048 . 9 
1046.7 
1047.6 

1085 
1078 . 5 

1072 
1071.8 

Expan. 
. 3 

**** ** ******** ************* ****' ********************* *********************************t;********* 
* E.G. El ev (ft) . 1068 . 17 * El ement Left OB • channel * Right 08 • 
• vel Head (ft) 1.60 * Wt. n-val. 0.037 0.032 
* w.s . El ev (ft) * 1066 . 57 * Reach Len. (ft) 475.00 495.00 525.00 
• cr i t w.s . (ft) . 1058 . 30 • Fl ow Area (sq ft) 14.85 *16376.62 
• E. G. slope (ft/ft) *0 . 001032 • Area (sq ft) 14 . 85 *16376.62 
• Q Total (cfs) *166000.00 • Flow (cfs) 9 . 03 *165991.00 
0 TO~ Width (ft) 965 . 60 • Top width C ft) 45.87 919. 72 

ve Total ( ft / s) 10 . 13 • Avg. vel. (ft/ s) 0.61 10 . 14 
* Max Chl Dpth (ft) 19 . 87 • Hydr. Depth (ft) 0. 32 17.81 
* Conv . Total (cfs) *5 167811.0 • Conv . (cfs) 281.1 * 5167530.0 
• Lengt h wtd . (ft) 495.00 • wetted Per . (ft ) 45.89 924.49 
* Min Ch El (ft) . 1046 . 70 • s hear ( l b/ sq f t ) 0.02 1.14 
• Al pha 1.00 • Stream Power (1 b/ ft s) . 0.01 11 . 57 
* Frctn LOSS (ft) 0. 57 • cum volume (acre-ft) • 9024.25 *32309 . 34 • 3359 . 57 
° C & E LOSS (ft) 0.05 • cum SA (acres) • 1983.57 • 3023.75 983 . 54 
*** ****** ************ **************************** ** *********** *** ****************************** 

warn i ng: Di vided f low computed for this cross-secti on . 
Note: Multiple cri tical depths we r e found at this location. The c r itical depth wi th the l owest, valid, 

Page 20 



• 

• 

• 

water surface was us ed . 
Post-Project 

CROSS SECTION OUTPUT Profi l e #PF#2 
************************************************** **** *** ************************************** 
* E.G. Elev (ft) * 1068.17 * Element Left OB * Cha nnel * Right OB * 
• vel Head (ft) 1.59 • wt. n-val. 0.032 
* w. s. Elev (ft) • 1066.58 • Reach Len . ( ft) 475.00 495.00 525 . 00 
• Cri t w. s . (ft ) • 1058 . 30 • Flow Area (sq ft) *16382.68 
* E. G. s lope (ft/ ft) *0.001031 • Area (sq f t) 0.00 *16382.68 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000 . 00 
• Top width Cft) 919 . 76 • Top width (ft) 0 . 03 919 . 73 

ve l Total (ft/ s) 10.13 • Avg. vel. (ft / s) 10 . 13 
* Max Chl Dpth ( ft) 19 . 88 * Hydr . Depth (ft) 17.81 
• Conv . Total (cfs) *51706 76 . 0 • conv . ( cfs) *5170676.0 
• Len gth wtd. (ft) 495 . 00 • wetted Per. ( f t) 924 . 50 
• Min ch El (ft) • 1046 . 70 • Shea r (l b/sq ft) 1.14 
• Alpha 1 . 00 • s tream Power (lb/ ft s) • 11 . 55 
• Frctn Loss ( ft ) 0 . 57 • cum volume (acre-ft) • 1203.18 *33239 . 84 • 1414 .74 
* C & E LO SS ( ft) 0 . 05 *Cum SA (acres) 201.91 * 3027.90 205 . 53 
********************************************************************************** ************* 

Note : Multi pl e criti cal depths we r e found a t this location. The critical depth with the lowes t, vali d , 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 212.93 

RS: 212.93 

Left and Right channe l Bank stations Interpol ated 
Stati on Elevati on Data num= 93 

Sta El ev Sta El ev Sta El ev sta El ev Sta El ev 
****************** * ****:lt*************1ddr************* * ***********1:********** * *** 
18913.7 1067 . 5 18940.6 1066 . 4 18961.6 1067 . 4 18996.4 
19121.7 1070.2 19158.8 1070 . 2 19269.6 1071.2 19362.4 
19412 .2 1072. 5 19420 . 1 1072.9 19430 . 8 1073 . 3 19436 . 5 

19645 1068.3 19645.7 1068.4 19645.9 1068 . 4 19653 . 4 
19690.761065.485 19697.4 1063 . 6 19757 . 3 1046.7 19779.3 

19850 . 5 1046.5 19924.2 1047.4 19928.9 1047. 5 19929.5 
20129 . 7 1045.4 20271.7 1045 . 6 20345 . 4 1045 . 6 20426.9 
20489.8 1065 . 5 20498.7 1068 . 1 20501.4 1068 20587 . 1 
20655.9 1066 . 4 20685.9 1065 . 7 20749 .1 1064.9 20804.3 
20872 . 4 1075.1 20941 1074 .1 20990 . 9 1073 21005.7 
21079.7 1071.2 21083 1071.2 21113 1071.3 21246 . 3 
21261. 8 1072.9 21268.5 1072.9 21332.8 1073. 1 215 71. 4 
21815.9 1071.3 21853.1 1071. 3 21982.5 1070.6 22017.6 

22499 1068.8 22548.8 1068.9 22568 . 2 1068.4 22648 . 5 
23054.9 1071.1 23121. 6 1072 23140 . 9 1076 . 4 23143.5 
23159.2 1077 23162 . 2 1077 . 3 23171 1077 . 8 23179.9 
23248.6 1089 . 5 23303.8 1089.6 23327 .8 1082 . 2 23331 . 1 
23345.9 1077 . 9 23350.9 1077.9 23361.3 1078 . 1 23377 . 6 
23389.2 1071 23392 1071 . 2 23394 1070.7 

num= Manni ng • s n va 1 ues 
Sta n val sta n val 

3 
sta n val 

18913 . 7 . 03 719690. 76 

Bank Sta: Left Right 
19690.7620489.75 

Ineffective Fl ow num= 
Sta L Sta R Elev 

18913.7 19673. 1 1078 
20498 . 7 23394 1078 

. 03220489. 75 .037 

Lengths : Left channel 

Permanent 
F 
F 

495 501.9 

CROSS SECTION OUTPUT Profi l e #PF#1 

Right 
535 

1069.5 19034.7 1069 . 3 
1070.3 19381.3 1070.6 
1073. 5 19633.3 1068.7 

1069 19673.1 1070 . 5 
1046.4 19826.6 1046.3 
1047 . 4 19958.7 104 5.5 
104 5 . 520489 . 75 1065.484 
1066 . 5 20637 
1071.3 20847 
1072 . 8 2107 5.3 
1072.7 21249. 5 
1072 . 7 21590.1 
1070 . 5 22314.9 
1068 . 9 22948.3 
1077 . 2 2315 1.2 
1081.1 23202.7 

1081 23333.2 
1073.6 23386.3 

Coeff Contr. 
. 1 

1066.5 
1074.9 
1071.3 
1072.8 
1072 .7 

1070 
1069 . 7 
1077.1 
1089 .6 
1080.6 
1070 . 8 

Expan . 
. 3 

************************* ******** ************ ** ************** ******************* ** ********* ** ** 
• E. G. El ev ( ft) • 1067 . 55 * El ement Left OB Channel 
• ve l Head (ft) 2.06 • Wt . n-val. 0.032 

Rig ht OB * 

• w. s. El ev (ft) • 1065.48 • Reach Len . (ft) 495.00 501. 90 5 35.00 
• cri t w.s . ( ft ) • 1058.04 • Fl ow Area (sq ft ) *14402.09 
• E. G. Slope (ft/ ft) *0.001316 • Area (sq ft) *14402 . 09 
• Q Tota l (cfs) *166000.00 • Flow (c f s ) *166000 . 00 

14 . 96 

51.20 • Top width (ft) 850 . 19 • Top width (ft) 798.99 
vel Total (ft/ s) 11 .53 • Avg. ve l. ( ft / s) 11 . 53 

• Max ch l Dpth ( ft ) 20.08 • Hydr. Depth (ft ) 18.03 
• conv . Total (c f s) *4575514 . 0 • conv. (cfs) *4575514 . 0 
• Length wtd . (ft ) • 501 . 90 • Wetted Per. (ft ) 804.77 
• Min ch El ( ft ) • 1045 . 40 • shear ( lb/ sq ft) 1.47 
• Al pha 1.00 • Stream Power ( lb/ ft s) • 16.95 
• Frctn Loss (ft) 0 . 79 • cum vol ume (acre-ft) • 9024 .17 *32134 . 46 • 3359.48 
* C & E LO SS (ft ) * 0 . 10 * Cum SA (acres) * 1983. 32 * 3013.99 * 983.24 
************************* **** ****************************************************************** 

war ning : 
warning: 

Di vided fl ow computed for this cross-section . 
The ve l ocity head has changed by more t han 0 .5 ft (0. 15 m) . Thi s may indica te the need for 
addi tional cross sect i ons. 

Note: Mult ipl e criti cal dept hs were found a t this l ocation. The critical dept h with the lowes t, vali d, 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
* ******* * * * *** * ***** * ** ****"*******************1:: *1:: * 1::1::1::*********************"******** * * ** * *** * ** ** 
* E.G . El ev ( ft) • 1067 . 55 * Element Left DB * Chann e l * Right OB * 
• vel Head ( ft ) 2 . 06 • Wt . n-val . 0.032 
* w.s. El ev ( ft ) • 1065 . 49 * Reach Len. (ft) 495.00 501.90 535 . 00 
• Crit w.s. ( ft ) • 1058 . 04 • Fl ow Area (sq ft ) *14408.82 
* E.G. Slope ( ft / ft ) •a .001314 • Area (sq f t ) *14408.82 
* Q Tot al (c f s) *166000 . 00 • Flow (cfs) *166000. 00 
* TO~ Wi dth ( ft ) 798.99 • Top wi dth (ft) 798.99 

ve Total (ft / s) 11.52 • AVg. ve l . (ft / s) 11 . 52 
* Max Chl Opth (ft) 20.09 • Hydr. Depth ( ft ) 18.03 
• conv . Total (cfs) *4579008.0 • Conv . (cfs) *4579008.0 
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Post-Project 
Length Wtd. (ft) 501.90 wetted Per . (ft) • 804.79 

• Min Ch El (ft) • 1045.40 • Shear (lb/sq ft) 1. 47 
* Alpha 1.00 *Stream Power ( l b/ft s) 16 .92 

Frctn Loss (ft) 0.79 • cum volume (acre- ft) • 1203.18 *33064 .89 • 1414.74 
C & E LOSS (ft) 0.10 * Cum SA (ac res) 201.91 * 3018 . 13 205.53 

********************* *************************************** ***************************** ****** 

war ning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Note: Mult ipl e critical depths were found at this locat ion. The cr itical depth with the lowest, valid , 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 212.84 

oescri pti on: 212.84 - FEMA section AD 

Left and Right chann e l Bank Stat i ons 
Interpolated 

Station Elevation Data num~ 66 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

************************************************************** ** **************** 
16284 .9 1068.4 16487.1 1068.9 16606 1069.3 16985 
17038 . 7 1071.8 17089.2 1071.1 17339.8 1070.2 17519.4 
17652.7 1069 17900.6 1068. 7 18109.2 1068.8 18133.9 
19203.8 1066 19229.6 1065.8 19232.1 1065.8 19238.5 
19244.8 1065.8 19286 .8 1067. 4 19292.2 1069.2 19450.5 
19560.8 1067 19586 1066 .9 19671.4 1066. 8 19692.2 
19711 . 51063.544 19765 . 4 1045. 5 19772.2 1043.1 19790.5 
20298 . 7 104 3 . 5 20314.2 1050.220 347.251063.544 20367.7 
20405 . 2 1072.8 20416.8 1072 . 7 20424 . 4 1072.7 20490.9 
20629 .8 1070.1 20679.7 1070.1 20767 . 5 1070.4 20793.1 
20874.5 1068. 7 20940 . 7 1070.4 20979.1 1070 . 3 21186 . 4 
21449.2 1070.2 21488.8 1070 .8 21502.4 1071 21582. 5 
21805.3 1070.7 21883.6 1070.5 21943.6 1070.2 22187. 5 
22398.2 1069.8 

Manni ng's n va 1 ues num= 
sta n val sta n val 

3 
sta n val 

16284.9 . 037 19711.5 

Bank sta: Left Right 
19711. 520347.2 5 

Ineffective Flow num~ 
Sta L Sta R Elev 

16284.9 19695.5 1072 .8 
20367.7 22398.2 1072.8 

.03220347.25 .03 7 

Lengths : Left channe 1 
565 538.19 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Right 
480 

1071 . 2 17015.9 
1069 . 1 17554.9 

1069 19053.9 
1065.7 19242.2 
1067.9 19498.7 
1068.3 19695. 5 
1043.1 19811.3 
1071.8 20367.9 
1070.9 20522.9 
1070.2 20818.2 
1069. 3 21242 . 6 
1070.9 21684 . 9 
1070.4 22226.7 

coeff contr. 
.1 

1071.4 
1069.1 
1067.7 
1065.7 
1067. 5 
1068.9 
1043 . 2 
1071. 8 
1069.8 
1069.1 
1069 .1 
1071.4 
1070. 2 

Expan. 
. 3 

**************** **************** ************************* ** ************************************ 
• E.G . Elev (ft) * 1066 . 65 * Element Left OB * channel • Ri ght OB • 
• ve l Head (ft) 3. 11 • Wt. n-val. 0.032 
• w.s . Elev (ft) • 1063.54 • Reac h Len. (ft) 565.00 538.19 480.00 
• crit w.s . (ft) • 1057.57 • Flow Area (sq ft) *11737.26 
• E.G. slope (ft/ ft ) *0.001930 • Area (sq ft) *11737. 26 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 
• Top width (ft) 635 . 75 • To p widt h (ft) 635 . 75 

vel Total (ft/s) 14.14 • Avg . vel. (ft/s) 14 .14 
* Max Chl Dpth (ft) 20.44 * Hydr . Depth (ft) 18.46 
• conv. Total (cfs) *3778154.0 • Conv . (c f s) *3778154.0 
• Length Wtd . ( ft) 538.19 Wetted Per. (ft) 643.08 
• Min ch El ( ft ) • 1043.10 • Shear (1 b/sq ft) 2. 20 
* Alpha 1.00 * Stream Power ( lb/ ft s) * 31 . 11 
* Frctn Loss (ft) 0.90 * cum vol ume (acre-ft) 9024.17 *31983.87 • 3359.39 
* C & E LOSS (ft) 0.18 * Cum SA (acres) * 1983.32 * 3005 . 72 982.92 
********************************************* ************************ *********'If**************** 

warn ing: 

warning: 

Note: 

The velocity head has changed by more than 0.5 ft (0. 15 m). Th is may indicate the need for 
addi tional cross sections. 
The energy l oss was greater than 1. 0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need f or additional cross sections . 
Mu lti pl e critical depths were fo un d a t t hi s l ocati on . The critical depth with the l owest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
****************** *** ************************************************************************** 
* E.G. Elev (ft) • 1066.66 • Element Left OB * Channel • Ri ght OB 
• vel Head (ft) 3. 10 * Wt. n-val . 0.032 
* w. S. El ev (ft) • 1063.56 * Reac h Len . (ft) 565.00 538.19 480.00 
• Crit w. s . (ft) • 1057 .57 *Flow Area (sq ft) *11745.09 
* E.G. Slope (ft / ft) *0.001926 *Area (sq ft) *11745 .09 
• Q Total (cfs) *166000 .00 • Flow (cfs) *166000.00 
* Top width (ft) 635.75 * Top width (ft) 635.75 

vel Total (ft/s) 14.13 * Avg. vel. ( ft /s) 14 .13 
* Max Ch l Dpth ( ft ) 20.46 * Hydr. Depth (ft) 18.47 
* conv. Total (cfs) *3782263.0 • Conv. (cfs) *3782263.0 
• Length Wtd. (ft) 538.19 *Wetted Per . (ft) 643.10 
• Min ch El ( ft) * 1043. 10 • Shear (lb/ sq ft ) 2.20 
* Alpha 1.00 • Stream Power ( lb/ ft s) • 31 . 04 
• Frctn Loss (ft) 0.90 * cum volume (acre-ft) * 1203.18 *32914.21 • 1414.74 
* C & E LOSS (ft) 0.18 *Cum SA (acres) 201.91 * 3009.87 205.53 
*********************************************************************************************** 

warni ng: 

warning: 

Note: 

The ve l ocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections . 
The energy l oss was greater than 1.0 ft (0. 3 m) . between the current and p revi ous cross 
section . This may indicate the need for additi onal cross sections. 
Multipl e critical depths were found at this l ocation. The critical depth with the l owest, valid , 
water surface was used . 

CROSS SECTION 
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RIVER: 1 
REACH: 1 

INPUT 
Description: 212.74 

RS: 212 . 74 

Left and Rig ht Channel Bank Stati ons Interpolated 
Station El evation Data num= 70 

Post-Project 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
* * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
15451.4 1067 . 1 15456.2 1067.3 15464.1 1067.8 15467 . 8 
15619.6 1066 . 5 15997.3 1067 16142 . 7 1066 . 6 16235 
16486.7 1067.9 16644.3 1068.2 16906.1 1067 . 7 17106.4 
17351.4 1069.8 17392 .8 1069 . 3 17578 .5 1067 . 9 17799 
18021.4 1067 . 4 18082 . 2 1066.6 18121.5 1067. 1 18128.7 
19430.3 1070 . 5 19440.7 1074 . 4 19464 . 5 1074 . 9 19479.6 
19504 . 9 1062.5 19514 . 1 1062. 5 19546 . 7 1062.8 19569.3 
19577.2 1066. 5 19641. 5 1067.1 19653 .8 1066.8 19678 . 6 
19709. 2 1056.5 19745. 4 1042 . 1 19776 . 5 1041.9 20081. 3 
20311.1 1046.1 20335 1053 . 3 20367.21063 . 063 20372.6 
20400.7 1069 20436 . 3 1069 204 77. 6 1068 . 5 20512.4 
20612.1 1068.9 20630 . 4 1069.2 20677 . 9 1069.9 20719.8 
20802.7 1069.4 20847 . 1 1068.9 20916 . 2 1069.1 20977.1 
21126 . 4 1069.4 21156 1069. 5 21203.9 1069.2 21326.9 

Manni ng • s n values num= 
sta n val Sta n val Sta n val 

15451.4 .03719690.61 

Bank Sta: Left Righ t 
19690.61 20367.2 

Ineffective Flow num= 
Sta L Sta R El ev 

15451.4 19678.6 1074 
20387. 5 21421.2 1074 

. 03 2 20367 . 2 .037 

Lengths : Left Channel 
296 242 . 17 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile # PF#1 

Ri ght 
66 

1068. 3 15480 .9 1067.9 
1067. 1 16317. 5 1067.4 
106 7. 8 17312 .1 1069 . 3 
1066. 9 17906. 3 1067 

1067 19421. 5 1067 
1075 19498.8 1064.8 
1066 19571.5 1066. 5 

1067.319690.611063.061 
1041.6 20297.5 
1064.7 20387. 5 
1068.7 20545 . 9 
1069 . 6 20764.1 
1068. 7 21027.9 
1068.9 21421 . 2 

coeff contr. 
.1 

1041.8 
1069 

1068.9 
1069.6 
1068.8 
1069.1 

Ex pan. 
. 3 

* E.G. Elev (ft) 1065 . 57 * Element Left OB * Cha nn el * Ri ght OB * 
• vel Head (ft) 2.51 • Wt. n-val . 0.032 
• W. S. El ev (ft) • 1063 .06 • Reach Len. (ft) 296.00 242.17 66.00 
• Crit w.s . (ft) • 1055.53 • Fl ow Area (sq ft) *13064.60 
• E.G . s lope (ft/ft) *0.001465 • Area (sq ft) 19 .23 *13064.60 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 
• Top width (ft) • 721.72 • Top width (ft) 45.13 676.58 

vel Total (ft/s) 12 . 71 • Avg. vel. (ft/s) 12.71 
• Max c hl Dpth ( ft ) 21.46 • Hydr. Depth (ft ) 19.31 
• Conv . Total (c f s) *4336312.0 • Conv. (cfs) *4336312.0 
• Length Wtd . (ft) 242.17 • wetted Per . ( ft ) 683.64 
• Min ch El (ft) • 1041.60 • shear (l b/sq ft ) 1. 75 
• Alpha 1.00 • Stream Power (lb/ ft s) • 22 . 22 
• Frctn Loss (ft) 0.30 • cum volume (acre-ft) * 9024.05 *31830.65 3359 . 39 
* C & E LOSS (ft) 0. 11 *Cum SA (acres) * 1983 . 03 * 2997.61 982 . 92 
***********************1:*********************************************************************** 
warning: Divided flow computed fo r this cross-section. 
Note: Multipl e critical depths were found at this l ocati on . The critical dept h with the lowest , valid, 

water surface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 

• E.G. El ev (ft) • 1065.58 • El ement Left OB • c hann e l * Right OB • 
• ve l Head (ft) 2 . 50 • wt. n-val. 0 . 032 
• w.s. El ev (ft) • 1063 . 08 • Reac h Len. ( f t) 296.00 242.17 66.00 
• crit w.s. ( f t) • 1055.53 • Flow Area (sq f t) *13074. 10 
• E.G. s l ope (ft/ft) *0 . 001462 • Area (sq ft) *13074.10 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000 . 00 
• Top width (ft) 676 . 59 * Top wi dth (ft) 676.59 

ve l Total (ft/s) 12 . 70 • Avg. vel . (ft/s) 12 . 70 
• Max ch l Dpth (ft) 21.48 • Hydr. oepth (ft) 19 .32 
• conv. Total (cfs) *4 341428 . 0 • conv. (cfs) *4341428.0 
• Length wtd . (ft) 242.17 • wetted Per. (ft) 683.67 
• Min ch El (ft) • 1041.60 • shear ( l b/ sq ft) 1. 75 
• Al pha 1.00 • stream Power (lb/ ft s) • 22 . 16 
• Frctn Loss (ft) 0.29 • Cum Volume (acre-ft) • 1203.18 *32760 . 89 • 1414.74 
* C & E LOSS (ft) * 0.11 * Cum SA (acres) * 201.91 * 3001 . 76 * 205 . 53 * 
*********************************************************************************************** 
Note: Multipl e cri tical depths were found at this location. The cr itical depth wi th th e l owest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 212.68 

INPUT 
Descripti on : 212 . 68 

upstream face of 7th Avenue bridge 
Stati on Elevation Data num= 34 

Sta El ev sta El ev sta El ev sta 

18325 1064.219130.38 
19501.071063.02319567. 36 
19703.33 1037.8819708. 52 
19811 . 58 1039 .419816.77 
19919.83 1037.519925 . 02 

106819307. 91 
1037.219595.08 

1037.8819721.94 
1039 . 419829.76 
1037. 519977 . 41 

1072 19492.8 
103 7. 519600.27 
1039.119780.83 
1037 .219839 . 72 
1036. 920028.08 

Elev Sta El ev 

1073 . 0319492. 89 1066.21 
103 7.519645.74 1037 . 8 
103 7. 619790. 36 1040 

103819878.26 1039.3 
1038.120033.27 1038. 1 
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20064.88 1037.5 20130.11063.02520137.19 
20615.57 106820641.55 1067 . 620780.11 

Post-Project 
1065.82013 7 . 28 1072. 6620407. 73 1072 

106821568.17 1069. 3 

Manning ' s n va lues num= 
Sta n val Sta n val Sta n val 

18325 . 03719501.07 

Bank Sta: Left Ri ght 
19501.07 20130 . 1 

Ineffective Fl ow num= 
Sta L Sta R Elev 
1832 519492. 89 1066. 21 

20137.1921568.17 1065.8 

.032 20130 . 1 .037 

Lengths: Left channel 
155 154.01 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
155 

coeff contr. 
.1 

Ex pan. 
. 3 

***************************************** ** *1<**********************1;*************************** 
• E. G. Elev (ft ) • 1065 . 16 • Element Left OB • channel • Rig ht OB • 
• vel Head (ft) 2.14 • Wt. n-val . 0.032 
• W.S . El ev (ft) * 1063.02 * Reach Len. ( ft) 0.10 0.10 0.10 
• cri t w. s . (ft) • 1052.69 • Fl ow Area (sq ft ) *14139. 91 
* E.G. slope (ft/ft) *0 . 001030 • Area (sq ft ) *14139.91 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 
• To\' widt h (ft) 629 . 02 * Top width (ft) 629.02 

ve Tota l (ft/s) 11.74 • Avg . vel . ( ft / s) 11.74 
• Max chl Dpth (ft) 26 . 12 • Hydr . Depth (ft) 22.48 
• conv. Total (cfs) * 5173110.0 * Conv . (cfs) *5173110.0 
• Length Wtd . (ft) 0.10 * wetted Per. (ft) 639 . 38 
* Min ch El (ft) • 1036.90 • shear ( l b/sq ft) 1. 42 
* Alpha 1.00 • s tream Power (lb/ ft s) • 16 .69 
• Frctn Loss (ft) 0.00 *cum volume (acre-ft) * 9023.98 *31755.03 • 3359.39 
• c & E Loss (ft) 0 . 03 • cum SA (acres) • 1982.88 • 2993.98 982.92 
*********************************************************************************************** 

Note: Multiple critical depths were found at this location . The critical depth with the l owest, valid, 
energy was used . 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
* E. G. Elev (ft) * 1065.17 *Element Left OB * Channel * Right OB * 
* vel Head (ft ) 2.14 • Wt. n-val . 0.032 
• w. s. El ev (ft) * 1063.04 • Reach Len. (ft) 0.10 0.10 0.10 
• crit w.s. (ft) • 1052.69 • Fl ow Area (sq ft) *14148.66 
• E.G. s l ope (ft/ft) *0 . 001028 • Area (sq ft) *14148.66 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000 . 00 
• To\' width ( ft ) 629.03 • Top width (ft ) 629.03 

ve Total (ft/ s) 11.73 * Avg . vel . ( ft / s) 11.7 3 
* Max chl Dpth ( ft) 26.14 • Hydr . Depth (ft) 22.49 
• conv. Tota l (cfs) *5 178274 . 0 • co nv. (cfs) *5 1782 74.0 
• Length Wtd . ( ft) 0.10 • Wetted Per. (ft) 639.41 
• Minch El (ft) * 1036.90 • shear (lb/sq ft) 1.42 
• Alpha 1.00 • stream Power (lb/ ft s) • 16.66 
• Frctn Loss (ft) * cum volume (acre-ft) * 1203.18 *32685.22 • 1414.74 
• c & E Loss (ft) • cum SA (acres) 201.91 • 2998.13 205. 53 
************************************1<*-f< ************* ******************* ** ******************1<*** 

Note: Multiple critical depths were fo und at this l ocation. The crit i cal depth with t he l owest, valid , 
energy was used. 

BRIDGE 

RIVER: 1 
REACH: 1 

INPUT 

RS: 212.675 

Description: 7th Aven ue Bridge 
Distance from Upstream XS = 
Deck/Roadway width 

.1 
153.01 

2 . 6 
Coordinates 

weir Coefficient 
Up s tream Deck/Roadway 

num= 11 
Sta Hi Cord Lo Co rd Sta Hi Cord LO Cord Sta Hi Cord Lo Cord 

18325 1064.2 1064.219130.38 1068 106819307.91 1072 1072 
19492 .8 1073.03 1073 . 0319492.89 1073.03 1066 .2119595.08 1073.9 1067.07 

19703.34 1074 . 35 1067 . 5219811. 58 1074.48 1067.6419925.02 1074 . 24 1067.41 
20033 .27 1073 . 6 1066. 7620137 .19 1072.66 1065.84 

upstream Bridge Cross section Data 
Station Elevation Data num= 34 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
********** *********************** ************ *********************** ************ 

18325 1064 . 219130 . 38 106819307.91 
19501.071063.02319567.36 1037 .219 595.08 
19703.33 10 37 . 8819708. 52 1037.8819721.94 
19811.58 1039 .419816.77 1039.419829.76 
19919.83 1037.519925.02 1037.519977.41 
20064.88 1037 .5 20130 . 11063 . 02520137.19 
20615 . 57 106820641.55 1067.620780.11 

1072 19492.8 
103 7.5 19600 .27 
1039.119780 . 83 
103 7.219839.72 
1036.920028.08 
1065 .820137.28 

106821568.17 

Manning's n va 1 ues num= 
Sta n val sta n val sta n val 

**********""****'***********'"********************* 
18325 . 03 719501.07 . 032 20130.1 . 037 

Bank sta : Left Ri ght coeff contr. Ex pan . 
19501.07 20130. 1 .1 . 3 

I neffective Flow num= 
Sta L Sta R Elev Permanent 
1832519492 . 89 1066.21 F 

2013 7 . 1921568.17 1065.8 F 

Downstream Deck/Roadway coordi nates 
num= 11 
Sta Hi cord Lo cord sta Hi Cord Lo Cord Sta 

1073.0319492.89 
1037.519645.74 
1037.619790.36 

103819878.26 
1038. 120033.27 

1072 .6620407. 73 
1069.3 

Hi Cord LO Cord 

1066.21 
1037.8 

1040 
1039. 3 
1038.1 

1072 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~~;; : ~ ~~ j e c t 
18325 1064.2 1064.219130.38 1068 106819307.91 1072 1072 

19492.8 1073 . 03 1073.0319492.89 1073.03 1066.2119595.08 1073.9 1067.07 
19703. 34 1074. 3 5 1067. 5219811. 58 1074.48 1067. 641992 5. 02 1074.24 1067.41 
20033.27 1073.6 1066.7620137.19 1072.66 1065.84 

Downstream Bridge cross secti on Data 
Station El evat i on Data num~ 34 

Sta El ev Sta El ev Sta El ev St a El ev Sta El ev 
**** * * * * ** ** * * * * * * * ** * +<************** ***************** 'k* * * *** * * * * ** * * * * * ******* * 

18325 1064.219130.38 106819307 . 91 
19 502 . 331062 . 53319567 . 36 10 37 . 219595 . 08 
19703 . 33 103 7. 8819708 . 52 1037 . 8819721.94 
19811 . 58 1039.419816.77 1039 .419829 . 76 
19919 .83 1037.519925.02 1037.519977. 41 
20064 .88 1037. 520128.841062. 53220137. 19 
20615 . 57 106820641 . 55 1067 . 620780. 11 

Manning's n Va 1 ues num= 3 

1072 19492. 8 
1037. 519600.27 
1039.119780.83 
1037 . 219839 . 72 
1036.920028.08 
1065 . 820137.28 

106821568 .17 

s t a n val sta n va l sta n val 

18325 . 03719502 . 33 

Bank St a: Left Right 
19502 . 3320128.84 

Ineffecti ve Flow num= 
St a L Sta R El ev 
1832519492.89 1066.21 

20137 . 1921568. 17 106 5 . 8 

.0322012 8 . 84 

Coeff Contr . 
. 1 

Pe rmanent 
F 
F 

.037 

Ex pa n. 
. 3 

1073 . 0319492 .89 
1037 . 519645 . 74 
1037 . 619790 . 36 

103819878 . 26 
1038 . 120033.27 

1072.6620407.73 
1069.3 

1066 . 21 
1037 . 8 

1040 
1039.3 
1038 . 1 

1072 

gg~~~~~~a~m~~b~~k~~n~i~id~ 1 ~1~pe hor i z. to 1.0 vert i cal 
ho riz. to 1.0 verti cal 

Max imum all owable submergence for weir 
Eleva t i on at whic h we i r tl ow begins 
Energy head used in spi ll way des ign 
s pi ll way height used i n design 
We1r c res t shape 

Number of Piers 

flow~ .95 

Broad Crested 

Pier Data 
Pier Station 
upstream 

Upstream~19597.67 Downstream~19597. 67 
num~ 2 

wi dth El ev wi dth El ev 

4.8 1036 4.8 1068 
Downstream num= 

width El ev width El ev 
******* ********* ***** *********** 

4 . 8 1036 4 .8 1068 

Pier Data 
Pi er St ati on 
upstream 

Upstream~19705 . 0 6 
num~ 2 

width El ev width El ev 

4 . 8 1036 4.8 1068 
Downstream num= 

width El ev width El ev 
**** * * ** ** *********** * * * * * * * ** * * 

4. 8 1036 4 . 8 1068 

Pier Data 
Pier Station 
upstream 

upstream~19814 . 17 
num~ 2 

width El ev wi dt h El ev 

4 . 8 1036 4. 8 1068 
Downstream num= 

width El ev width El ev 
******************** * **** ** * * * * * 

4.8 1036 4.8 1068 

Pier Data 
Pi er station Upstream~19922 . 42 
Upstream num= 2 

width El ev width El ev 

4 . 8 1036 4 . 8 1068 
Downstream num= 

width El ev width El ev 
*** **** ****** ********* ********** 

4 .8 

Pie r Data 
Pi er St ati on 
ups t ream 

widt h 

4 . 8 

1036 4 . 8 1068 

upstream~20030.67 
num~ 2 

El ev Wi dt h El ev 

1036 4 . 8 1068 
Downstream num= 

width Elev wi dth Elev 
******** 11:*********** **** * * ** * * * * 

4.8 1036 4.8 1068 

Number of Bridge Coefficient Sets 

LOW FlOW Methods and Data 
Energy 

Downstream~19705. 06 

Downstream~19814.17 

Downs t ream~19922. 42 

Down s t ream~20030 . 67 

Momen tum cd 1.2 
Yarnell 

sel ected Low Flow Met hods 

High Flow Method 
Energy Dn l y 

KVal 1.05 
Highest Energy Answer 
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Additi ona l Bri dge Parameters 
Add Frict ion compone nt to Momentum 
Add weig ht compone nt to Moment um 
Cl ass B flow c ri ti cal depth computati ons us e c rit ical 

ins i de the bri dge at t he upstream end 
Cr i ter i a t o c hec k f or p ress u re fl ow= ups t ream e nergy 

BR IDGE OUTPUT Prof i 1 e #PF#1 

Pos t -Pro j ect 

depth 

grade line 

E. G. US. ( ft ) 1065. 16 * El ement *I ns i de BR US *I nside BR OS * 
W. S. US. (ft) 1063 .02 * E. G. El ev ( ft ) 1065 .14 1064 . 84 
Q Tota l (c f s) 166000. 00 * w. s . El ev ( ft ) 1062 . 75 1062 . 36 

* Q Bridge (c f s ) 166000 . 00 * crit w.s . ( f t) 1053.13 1053 . 12 
* Q weir ( c f s) * Max c hl Dpth ( f t ) 25.85 25 . 46 
* we i r sta Lft ( ft ) * ve l Total ( ft / s ) 12.41 12.63 

we i r sta Rgt (ft ) * Fl ow Area (sq f t ) 13373. 12 13142 . 99 
* wei r s ubmerg * Fro ude # chl 0.46 0.48 
* we i r Max Dept h ( f t) • Specif Force (cu ft ) 223159.50 2192 17 . 40 
* Min El wei r Fl ow ( ft ) 1065 . 81 * Hydr Depth ( ft ) 22 .16 21. 85 

Min El Prs ( f t) 1067 . 64 * W.P . Tot a l ( ft ) 860 . 54 854 . 62 
Delta EG (ft) 0.40 * Conv . Total (cfs) 3867106.0 3774164.0 
Delta ws (ft) 0.49 * Top width ( ft ) 603.60 601.64 
BR Ope n Area (sq f t ) 16032. 12 * Frctn Loss (ft) 0. 29 0 . 00 
BR Ope n Vel ( f t / s) 12.63 * C & E LOSS ( f t) 0.01 0 . 07 

* Coef of Q * s hea r Total (lb/sq ft ) 1.79 1. 86 
* Br s e l Method *Energy onl y • Power Total (lb/ f t s ) 22 . 19 23.46 
****************************************************************************"'**************** 

Not e: Momentum answer i s not va 1 i d if t he wate r surf ace i s above the l ow c hord or if there i s weir 
fl ow. The moment um answer has been di sregarded. 

Note : Multi ple criti ca l dept hs were f ound a t th1 s l ocati on. The cri tica l depth wi t h t he lowes t , 
e nergy was used . 

depths were fo und a t t hi s location . The criti cal depth with l owes t , Note: Mul t1 pl e cr i tical the 
energy was used. 

BRIDGE OUTPUT Profi 1 e #PF# 2 
************************************************************************2******-tl************* 
* E. G. us . ( ft ) 1065. 17 * El ement 

W. S . US . ( f t) 1063. 04 E.G. El ev (ft ) 
* Q Total (cfs) 166000.00 * w.s. El ev (ft ) 

Q Br idge (cf s) 166000.00 * Cri t w.s. ( ft ) 
Q weir (cf s) * Max chl opth (ft) 

• weir s t a Lft (ft) * ve l Tota l ( ft / s) 
weir St a Rgt ( f t) * Fl ow Area (sq ft) 
we i r s ubmerg * Froude # c hl 
we ir Max Depth (ft ) * Speci f Force (c u ft ) 
Min El we i r Flow (ft) 1072.75 * Hydr Depth ( f t) 

* Min El Prs ( ft ) 1067 . 64 * W.P . Total ( f t) 
* Delta EG ( ft ) 0 . 40 * co nv . Tot a l (cf s ) 
• Delta ws ( ft ) 0 . 50 * Top width ( ft ) 
* BR open Area (sq ft ) 16000. 11 * Frctn Loss (ft ) 

BR Open Vel ( ft / S) 12 .68 * C & E LOSS ( ft ) 

*Ins i de BR us 
1065.07 
1062.66 
1053.13 

25.76 
12 . 46 

13321.77 
0 . 47 

222270 . 50 
22.09 

859 . 22 
3846322.0 

603.16 

*In s i de BR OS 
1064 . 78 
1062.28 
10 53. 12 

25. 38 
12.68 

13094.60 
0 . 48 

218402.60 
21. 78 

853 . 37 
3754689.0 

601 . 23 

* coe f of Q * shea r Tot a l ( l b/ sq ft ) * 1 . 80 1 .87 
• Br Sel Method Mome ntum * Power Tota l ( lb/ f t s ) 22 . 47 23.74 
********************************************************************************************* 

vali d , 

val id , 

Note: Multi pl e c rit i cal depths were f oun d a t thi s l ocat i on . The criti cal depth wi t h t he l owe s t, vali d, 
e nergy was used. 
Mult1 pl e crit ical de pt hs were fo un d a t thi s l ocati on . The criti cal depth wi th th e l owes t, vali d, 
ene rgy was used . 

Not e : 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descri pti on: 212.67 

RS: 212.67 

Left and Ri ght c ha nn e l sank St at ions I nterpol ated 
St ation El evation Da t a num= 34 

Sta El ev St a El ev Sta El ev St a El e v St a El e v 
***** ***************************************** **'k******************************* 

18325 1064.2 19130 . 38 106819307.91 
19502.331062 . 53319 567.36 1037.219595.08 
19703.33 1037.8819708 . 52 1037 . 881972 1. 94 
19811 . 58 10 39.419816.77 1039 . 419829.76 
19919 . 83 10 37 . 51992 5 . 02 10 37.519977 . 41 
20064 . 88 10 37. 520128.841062 . 5322013 7 . 19 
20615 . 57 10682 0641 .55 1067.620780. 11 

1072 19492 . 8 
1037.5 19600.27 
1039. 119780 . 83 
103 7 . 219839.72 
1036 . 920028.08 
1065.820137.28 

10682 1568. 17 

Mannin g ' s n val ues num= 
sta n va l Sta n val sta n va l 

*************** ******* ************************** 
18325 . 03 719502.33 

sank St a : Left Ri ght 
19502.3320128 . 84 

Ineffecti ve Fl ow num= 
St a L St a R El ev 
18325 19492 . 89 1066 . 21 

2013 7 .192 1568 . 17 106 5 .8 

.03220128.84 .037 

Le ngth s: Left Cha nn e 1 
481 557. 08 

Permane nt 
F 
F 

CROSS SECTION OUTPUT Pr ofi 1 e #P F# l 

Ri ght 
901 

1073.0319492 . 89 
1037.519645.74 
1037.619790 . 36 

103819878.26 
1038. 120033.27 

1072.6620407. 73 
1069.3 

Coeff Co nt r. 
. 1 

1066.21 
1037.8 

1040 
1039 .3 
1038. 1 

1072 

Expan . 
. 3 

******** ** *********** ************************************************************************* * 
E.G . El ev (ft ) 

* vel Head (ft ) 
* w.s . El ev ( ft ) 
* crit w. s . ( ft ) 
* E. G. s l ope ( f t / ft ) 
* Q Tot a l ( cfs) 
* Top wi dt h ( ft ) 

vel Tot a l ( ft / s) 
* Max Chl Dpth ( ft ) 
• co nv . To t al (c f s) 

• 1064.77 
2 . 24 

• 1062 . 53 
• 10 52 . 69 
*0 . 001102 
*166000. 00 

626 . 50 
12.00 
25 . 63 

*4999902. 0 

El ement 
Wt . n-val . 

* Reac h Le n . ( f t) 
* Fl ow Area (sq f t ) 
* Area (sq ft ) 

• Fl ow (c f s ) 
* Top width (ft ) 
* Avg . vel . ( ft / s ) 
* Hydr. Depth ( ft ) 

• Conv . ( cfs) 

48 1. 00 

Lef t os * c ha nn e 1 
0 . 032 

557.08 
*13830.37 
*13830 . 37 

*166000 . 00 
626 . 50 

12.00 
22 . 08 

*4999902. 0 
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• 

• 

• 

Post-Project 
• Length wtd. (ft) 557.08 • wetted Per . (ft) • 636.66 
• Min ch El (ft) • 1036 . 90 • s hear (lb/ sq f t) 1.49 
* Al pha 1. 00 * Stream Power ( l b/ ft s) * 17.94 
• Frctn Los s (ft) 1.13 • cum volume (ac re-ft) • 9023.98 *31708.15 • 3359.39 
• c & E Lo s s ( ft ) 0. 41 • cum SA (acres) • 1982 . 88 • 2991.85 982.92 
******************************************************** **** *********************************** 
wa rn ing: The veloc ity head has changed by more than 0.5 ft (0 . 15 m). This may indicate the need for 

additi ona l cros s secti ons. 
wa rning: The conveyance ratio ( upstream conveyance divided by downst r eam conveyance) i s less than 

0.7 or greater tha n 1 . 4 . Thi s may indicate th e need for addit ional cross secti ons. 
The energy l oss was greate r tha n 1.0 ft (0 . 3 m) . between the current and p revious c ross 
s ection. Th i s may indicate the need for addi t i onal cross sections. 

wa rning: 

Note : Multiple critical depth s were found at th i s l ocati on . The critical dept h wit h the l owe s t , valid, 
energy was used. 

CROSS SECTION OUTPUT Profile # PF#2 
*********************************************************************************************** 
• E.G . Elev (ft) * 1064 . 77 • Element Left OB • Channel • Right OB • 
• vel Head (ft) 2.24 • Wt . n-val. 0 . 032 
• w.s. Elev (ft ) • 1062.54 • Reac h Len. (ft) 481.00 557 . 08 901.00 
• crit w. s. (ft) • 1052 . 69 • Flow Area ( sq ft) *13834.12 
• E.G. Slope (ft/ ft ) *0 . 001101 • Area (sq ft) *13834.12 
* Q Total ( cfs) *166000.00 • Flow ( cfs ) *166000.00 
• Top width (ft) 626.51 • Top width (ft) 626.51 

vel Tota l (ft/ s) 12.00 • AVg. vel. (ft/ s) 12.00 
• Max ch l Dpt h (ft) 25.64 • Hydr. Depth (ft) 22.08 
• conv . Total (cf s) *5002046.0 • conv . (cfs) *5002046.0 
• Length Wtd. ( ft ) 557.08 • wetted Pe r . (ft) 636.69 • 
• Min Ch El (ft) • 1036.90 • Shea r (l b/ sq ft) 1. 49 
• Alpha 1.00 • Stream Power ( lb/ ft s) * 17.93 
• Frctn Loss (ft) 1.12 • cum volume (acre - ft) • 1203.18 *32638.52 • 1414 . 74 
* C & E Loss (ft) 0.40 * Cum SA ( ac res) 201.91 * 2996.00 205.53 
*********************************************************************************************** 
wa rning : 

warning: 

wa rning : 

The ve l ocity head has ch anged by more than 0.5 ft (0. 15 m). Th i s may indi cat e the need for 
additional cros s sections . 
The conveyance ratio (ups tream conveyance divided by downstream conveyance) i s l ess than 
0.7 or greater than 1.4 . Thi s may indicate th e need f or additional cross secti ons. 
The energy loss was greate r than 1.0 ft (0.3 m). bet ween the current a nd previous cross 
secti on. This may indicate the need for additi onal cross sections . 

Note : Multipl e critica l depths were found a t thi s location. The critical depth with the l owest , valid, 
energy was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 212.56 

I NPUT 
Description: 212 . 56 

Left and Ri ght channel Bank stations Interpol a ted 
Station Elevation Data num= 84 

Sta El ev Sta El ev Sta El ev St a El ev Sta El ev 
************************* ** * * ********************* * * : ** ** * * * * ********** * *** * ** ** 
18526.6 
19147.3 
19249.1 
19381.8 
19464.9 

19539 
19619 . 8 
19757 . 5 

20264 
20398.1 
20575.6 
20732 . 1 

20896 
21101.8 

21329 
21640 . 1 
21833.3 

1067.7 18605.6 
1066.2 19151. 5 
1068.8 19264.6 
1063.3 19405.9 
1070.8 19474 
1066.2 19604 
1066.4 19637 . 7 
1048.7 1978 5 . 4 

1063 20269.6 
1060.1 20425 . 6 
1077.4 20581.9 
1079.9 2075 5. 7 
1079.6 20938.4 
1077. 3 21144 . 7 
1071.7 21351.9 
1063.9 21686 . 7 
1068.7 21846.1 

1068. 5 18672.9 
1066.4 19161.7 

1065 19289.8 
1071. 5 19420.1 
1071. 7 19488.9 
1065.9 19607.1 

1068 19655.3 
1039 . 9 19929 
1061. 5 20279 . 7 
1066.2 20438 . 5 
1078.8 20601.9 
1079. 5 20791. 2 
1078. 1 20958.4 
1078.4 21165.1 
1069.5 21384.8 
1065.4 21688 . 1 
1068 . 8 21931.4 

1069 . 1 18686 . 4 
1067.6 19184 . 3 
1059. 5 19333 
1070 . 7 19427.9 
1073.8 19506. 5 
1065.3 19613.7 
1067.8 19692.8 
1039.8 20217.8 
1059.4 20318 . 1 
1062 .1 2044 5. 5 
1079.3 20671 . 6 
1077. 6 20834 . 9 
1077.9 21004 .8 
1078.9 21203 . 3 
1066.8 21396.7 
1065 . 4 21734 . 9 
1069.9 21952.1 

Manning ' s n values num= 3 
Sta n val sta n val sta n val 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * 
18526.6 . 03719731.05 

Bank Sta : Left Right 
19731.0520252 . 14 

I neffect i ve Flow num= 
Sta L St a R Elev 

18526.6 19692.8 1078 
20301 21952 . 1 1078 

.03220252.14 . 03 7 

Lengths: Left Chan nel 
495 502.71 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #P F#1 

Ri ght 
525 

1060 19108. 7 1062. 5 
1068.9 19238.8 1068.8 
1060 .5 19374.1 1060.3 
1069 .3 19436.8 1069 
1072 .1 19530 . 4 1065 . 8 
1065.3 19619.1 1065.7 
1068.819731.051056. 917 
1039. 3202 52 .141056. 916 
1058.6 20372.9 1059.3 
1059.5 2045 1. 6 1056.8 
1080 . 6 20698.7 1080. 1 
1075 . 6 20892.5 1079.5 
1078.7 21029 . 1 1078 .1 
1079.8 21236.8 1080 . 1 

1060 21632.6 1060 
1066 . 2 21757.8 1066.7 

1069 

Coeff Cont r . 
. 1 

Expan. 
. 3 

************************* *** ************************* ******* *********** *** ***********1r**** *** ** 
• E. G. El ev ( ft) • 1063.23 • Element Left OB • channel • Right OB • 
• ve l Head ( ft ) 6 . 35 • Wt. n-val . 0 . 032 
• w.s. El ev ( ft ) • 1056 . 87 • Reach Len. (ft ) 495.00 502.71 525.00 
• crit w.s . ( ft ) • 105 5.74 • Flow Area (sq ft) • 8207 . 39 
• E.G. slope ( ft / ft ) *0 . 004887 • Area (sq f t ) • 8207.39 
• Q Tot al (cfs) *166000.00 • Flow (cfs) *166000.00 

0.02 

0.62 • Top width ( ft ) 521.49 • Top width (ft ) 520.87 
ve l Total (ft/s) 20.23 • AVg. vel. (ft/ s) 20.23 

• Max chl Dpth (ft ) 17.57 • Hydr. Depth (ft) 15.76 
• Conv . Total (cfs) *2374592 . 0 • Conv. (cfs) *2374592.0 
• Leng th Wtd. ( ft ) 502 . 71 • wetted Per . ( ft ) 527.71 • 
• Min ch El ( ft) • 1039. 30 • shear ( l b/ sq ft ) 4. 75 
• Alpha 1.00 • stream Power ( lb/ ft s) • 95.97 
• Frctn Loss ( ft ) 1.91 • cum volume (acre-ft) • 9023.98 *31567.23 • 3359 . 39 
• C & E LOSS (ft ) 0. 54 * Cum SA (acres) * 1982.88 * 2984 . 52 982.91 
****************************************** ****** ************** ** ** ** *************************** 
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warning : 
warning: 

warning: 

Note: 

Divided flow computed f or thi s cross-section. 
Post-Project 

The velocity head has changed by more t han 0. 5 ft (0 .15 m) . Thi s may indi cate t he need for 
addi ti onal c ross section s . 
The energy loss was greater than 1.0 ft (0.3 m). be t ween the current and p revi ous cross 
secti on. Thi s may indicate the need for additi onal cross sect i ons. 
Multiple crit i cal depths were foun d a t thi s l ocation. The cri ti cal dept h with th e l owes t , 
wat er sur f ace was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
***** ************ ******************************************** ********************************** 
* E.G . Elev (ft ) 1063.25 * Element Left OB * Chann e l * Ri ght OB * 
• vel Head (ft) 6.27 • wt . n- val . 0 . 032 
• w. s. Elev (ft) • 1056 . 98 • Reach Len. (ft ) 495.00 502.71 525 . 00 
• Crit w.s. ( f t) * 1055 .74 • Flow Area (sq f t) • 8264 . 06 

E.G. s l ope ( ft / ft ) *0.004781 • Area (sq ft) 8264.06 
* Q Total (cfs) *166000 . 00 • Flow (c f s ) *166000.00 
* Top widt h (ft) 521.09 • Top width (ft ) 521.09 

ve l Total ( ft / s) 20.09 * Avg. vel. (ft/ s) 20 . 09 
* Max Ch l Dpth ( f t) 17 . 68 * Hydr. Depth (ft ) 15 . 86 
* Conv . Tot a l (c f s) *2400862.0 • Conv. (cfs) *2400862.0 
* Length Wtd. (ft) 502.71 • wet t ed Per . ( ft ) 528.08 
• Mi n Ch El ( ft ) • 1039.30 * Shear (1 b/sq ft ) 4. 67 
* Alpha 1.00 * Stream Power ( lb/ ft s) • 93.82 
* Frctn Loss (ft) 1. 92 * Cum vol ume (acre-ft) * 1203.18 *32497.21 • 1414.74 
* C & E LOSS (ft) 0 . 53 *Cum SA (ac res) 201.91 * 2988.66 205 . 53 
**** ******************************************************************************************* 

warni ng: 

warn ing : 

The ve l ocity head has changed by more than 0.5 ft (0. 15 m) . Thi s may indicate the need f or 
addit ion al cross section s. 
The energy l os s wa s greater than 1.0 ft (0. 3 m). between the current and previous cros s 
sect i on. Th i s may indicate the need for add i t i on a 1 cross sections. 

vali d , 

Note : Mu l t ipl e critical depths were found at th i s l oca t i on. The crit i cal depth with the l owest, va lid, 
water surface was used. 

CROSS SECTION 

RI VER: 1 
REACH: 1 

INPUT 

RS : 212 . 46 

Descri ption: 212.46- FEMA sect ion AC 

Left and Ri ght Channel Bank Stati ons 
Interpol ated 

Station Elevation Dat a num= 66 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

************************************************************* ******************* 
18753.5 
19382. 1 

19531 
19714.7 
20270.9 
20422 . 7 
20510 . 9 
20691.8 
20893 . 4 
21143 . 4 
21265.3 
21427.4 
21657 . 5 
22917. 1 

1067.1 18827 .8 106 7 . 7 18877. 5 1068 . 2 18898 . 4 
1053.4 19409 10 53 .9 19429.7 10 53 . 3 19445.8 
1052.9 19550.5 1054 . 6 19656.6 10 55 19684.4 
1067.819743. 341056 . 289 19787 . 6 1038.5 19877.7 
1039.9 20290 . 3 1040 . 2 203011040 . 33 1 20380.4 
1048.9 20436 . 9 1047 . 2 20446.3 1048 . 4 20484.2 
1057.5 20553.9 1062.4 20563 . 5 1064 20616.9 
1074 . 7 20705.2 1075.2 20771.8 107 3.9 208 36.5 
1072 . 8 20932.3 1068 . 7 20999 . 5 1072 . 8 21028.4 
1069.4 21187. 1 1070 . 2 21222.4 1071.9 21234.8 
1070.2 21277.9 1069.2 21302 1065 . 4 21326.5 
1052.9 21482.8 1061.6 21523 . 6 1061.6 21591.7 
1061.6 22674 1062 22695. 3 1072.2 22728 . 6 
1063 . 8 

Manning ' s n values num= 
Sta n val 

3 
Sta n val sta n val 

18753 . 5 . 03719743.34 . 032 20301 .037 

Bank St a: Left Rig ht Lengths: Left c ha nn el Right 
19743.34 20301 495 497.81 510 

Ineffect i ve Flow num= 
Sta L Sta R Elev Permanent 

18753 . 5 19684 . 4 1075.2 F 
20301 22917. 1 1075.2 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

10 55 19 357 . 3 
1054. 1 19481. 5 
1069.8 19700 
1038.3 202 14 . 4 
1041. 3 20415.6 
1055.6 20494.5 
1070 . 3 20661. 5 
1073.6 20841. 8 

1074 21091. 5 
1070. 7 21242.4 
1063. 3 21392.1 
1061.2 21609.9 
1064.6 22746.1 

Coeff Co ntr. 
.1 

10 55 . 1 
1054.3 
1067.4 
1037.2 
1048.6 

1057 
1072. 5 
1073.2 
1069.7 
1070.9 
1057.4 
1060 . 7 
1064 . 3 

Expan. 
. 3 

***** ********* *************** ** ******** **** ***************** ****** *********** ********* ** ******* 
• E.G. Elev (ft) * 1060.78 • El ement Left OB * channel • Right OB • 
• ve l Head (ft) 4.54 • Wt . n-va l. 0 . 032 
• w.s . Elev (ft) * 1056 . 23 * Reach Len . ( ft ) 495 . 00 497.81 510 . 00 
• crit w.s. (ft) • 1052 . 77 • Flow Area (sq ft) * 9703.67 
• E.G. s l ope (ft / ft ) *0.003034 • Area (sq ft ) • 1160 . 90 • 9703.67 * 2110.16 
• Q Tot a l (c fs ) *166000.00 • Flow (cfs) *166000.00 
* Top width ( ft) • 15 55. 15 * To p width (ft ) 762.46 557 . 52 

vel Total (ft/s) 17 . 11 * Avg . vel. ( ft / s) 17 . 11 
* Max chl Dpth ( f t) 19.03 • Hydr . Depth (ft ) 17.41 
• Conv. Tot a l (c f s) *3013623.0 • Conv. (cfs) *3013623.0 

235. 17 

• Length Wtd . ( f t) 497.81 • Wetted Per. ( ft ) 561.02 
• Mi n ch El ( ft ) * 1037.20 • shear (1 b/ sq ft ) 3. 28 
* Alpha 1. 00 • St ream Power (lb/ft s) • 56.05 
• Frctn Loss (ft) 1. 85 • Cum volume (acre-ft ) • 9017.39 *31463.88 • 3346.67 
* C & E LOSS (ft ) 0 .12 * Cum SA (acres) * 1978.55 * 2978.29 981.49 
***************************** *** *********'******************** ********************************** 

war ni ng : 
war ning : 

war ning: 

Note: 

Divided f l ow computed for this cross-section. 
The velocity head has changed by more than 0.5 f t (0. 15 m). Thi s may indicate the need for 
add itional cross secti ons . 
The energy l oss was greater t han 1.0 ft (0. 3 m). between the current and previous cross 
sect ion . Th i s may indicate t he need f or add iti ona l cross sections. 
Multipl e critical depths were found at this l ocat i on . The c r it i cal depth wi th th e l owes t , valid, 
water s urf ace was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
***** ******* ** ********* ********** ************* ** ******** ****************** ************ ********* 
* E. G. Elev (ft) 
• ve l Head ( f t) 

• 1060. 80 • Element 
4.5 1 • Wt. n-val . 

Left OB * Ch ann e 1 * Right OB * 
0.032 
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• 

• 

• 

Pos t - Project 
• w. s . El ev (ft) • 1056.2 9 • Rea ch Len. ( ft) 495.00 • 497.81 510.00 
• crit w. s . ( ft) • 1052 . 77 • Flow Area (sq ft) • 9738.24 
• E.G. Slope (ft / ft) *0 . 003 114 • Area (sq ft) • 9738.24 
• Q Total (c f s) *166000 . 00 • Fl ow (cfs) *166000 .00 
• Top width (ft ) 557.66 • Top width (ft) 557 . 66 

Ve l Total (ft/ s) 17.05 • Avg. vel . ( ft /s) 17.05 
* Max Chl Dpth (ft) 19 . 09 * Hydr. Depth (ft) 17 . 46 
* Conv . Total (c f s) *2974820.0 * Co nv. ( cfs) *2974820. 0 
• Length Wtd. (ft) 497 . 81 * wetted Per. ( ft) 577.14 
• Min Ch El (ft ) • 1037 . 20 • Shea r ( l b/ sq ft) 3. 28 
• Alpha 1.00 • Stream Power ( lb/ft s) • 55.91 
• Frctn Lo s s (ft) 1.88 • Cum Volume (acre-ft) • 1203.18 *32393.33 • 1414. 74 
* C & E LOSS (ft) * 0.12 * Cum SA (a cres) 201.91 * 2982.44 * 205 . 53 * 
********************************** ** *********************************************************** 
wa rning : 

wa rning : 

The vel ocity head has changed by more than 0.5 ft (0.15 m). Thi s may indi cate the need f or 
addi t i onal cross sections. 
The energy loss was greater than 1.0 ft (0. 3 m). between the current and previou s c ross 
section. This may indicate th e need for additi onal cross sections. 

Note: Multiple critical depth s we r e found at this l ocation . The critical depth wi th the lowe s t , valid , 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descri pti on : 212.37 

RS : 212.37 

Left a nd Rig ht c hannel Ba nk Stations I nterpol a ted 
Station Elevat i on Data num= 53 

Sta El ev Sta El ev Sta El ev Sta 

18816 . 9 1066 . 3 18818.6 1066 . 2 18822 . 9 1066.3 18834 
18989.9 1065.8 19000 1065.6 19036.9 1065.2 19054.2 
19112 .5 1063.4 19137 . 4 1064. 7 19138 . 3 1064.8 19139 . 3 
19209 . 3 1061 19668.8 1061 19681. 7 1066.2 19684.6 
1968 5 .1 1067.2 19692.2 1064 . 6 19715 . 3 1065 19717.4 

19744.061053 . 778 19782.7 1037 . 2 19926.2 1036 . 9 20272.4 
20285 .4 1036.6 20288.8 1038 . 620320.691053.776 20338.6 
20369.5 1065.2 20396.5 1069.4 20454.4 1070.1 204 71. 3 
22070.8 1061 22075 . 2 1062.9 22088.8 1064.3 22 125. 1 
22155.8 1069.3 22177 . 3 1071.8 22222 . 4 1065.3 22242.6 
22275.2 1064 .6 22382.7 1065.6 22407.8 1066. 1 

Manning 's n values num= 
sta n val sta n val 

3 
sta n val 

18816.9 . 03719744.06 

Bank sta: Left Right 
19744 . 0620320 . 69 

I neffecti ve Fl ow num= 
Sta L Sta R Elev 

18816. 9 19684. 6 1070 
20396 . 5 22407.8 1070 

.03220320.69 .037 

Lengths: Left chann e l 
500 495 . 84 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi l e #PF#1 

Right 
485 

Elev Sta 

1066.3 18957.9 
1064.9 19092. 2 
1064.8 19195. 1 
1067.4 19684.8 
1065. 1 19722 . 1 
1037 .1 20284 . 2 
1062.3 20338.7 
1070.1 20508.4 
106 7 . 6 22147.7 
1063 . 6 22252.8 

Coeff Contr. 
.1 

El ev 

1066 
1064.1 
1066.9 
1067.3 
1063.2 
1036 . 6 
1062.3 

1061 
1068.9 
1063.9 

Expan. 
. 3 

• E.G. El ev (ft) • 1058 . 81 • El ement Left OB * c hann e l • Right OB • 
• vel Head (ft) 5. 72 • wt. n-val. 0 . 032 
• w. s. Elev (ft) * 1053 . 09 * Rea ch Len. ( ft ) 500 . 00 495 . 84 485 . 00 
• Crit w. s . (ft ) * 1051.73 * Flow Area (sq ft ) * 8648 . 65 
* E.G. slope ( ft / ft ) *0.004662 • Area (sq ft) • 8648 . 65 
* Q Total (c f s) *166000.00 • Flow (cfs) *166000 . 00 
• Top width ( ft ) 573.56 * Top Wi dth ( ft) 573.56 

ve l Total (ft/s) 19.19 * Avg. vel. (ft/s) 19. 19 
• Max chl Dpth (ft) 16 . 49 • Hydr. Dept h ( ft ) 15 . 08 
• conv. Total (c f s) *2431159.0 • conv. (cfs) *2431159 . 0 
* Length wt d. ( ft ) 495.84 • wetted Per . (ft ) 580.66 
• Min ch El ( ft ) • 1036.60 • shear ( l b/ sq ft) 4. 34 
• Alpha 1.00 • Stream Power ( lb/ ft s) • 83 . 21 
* Frctn Loss (ft) 2.45 * cum volume (acre-ft) • 9010.79 *31359.02 • 3334.32 
* C & E LOSS (ft) * 0.01 * Cum SA (ac res) 1974 . 21 * 2971.83 * 980.12 * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
warning: 

Note: 

The energy loss was greater than 1. 0 ft (0. 3 m). between the curre nt a nd previous cross 
section . This may indicate the need for additi onal cross sections . 
Multiple criti cal depths were found at thi s location. The critical depth with the l owest, 
water surf ace was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
* * 1t * * * * * * * ******* of<***** 1< * * * 1: * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 1:1:1: * 1: * 1: * 1: * 1:1:1: * 1:1:1:1: 1: * 1: 1:1:1: * * 1: * 
* E.G. Elev (ft ) • 1058.81 • Element Left OB • channel • Rig ht OB • 
• vel Head (ft ) 5.72 • wt . n-val . 0.032 
• w.s. Elev ( ft ) • 10 53.09 • Reach Len . (ft) 500.00 495.84 485.00 
• cri t w. s. ( ft ) * 10 51. 73 * Flow Area (sq ft ) • 8651. 94 
• E. G. slope ( ft / ft ) *0 . 004657 • Area (sq ft) • 8651.94 
• Q Tot a l (cfs) *166000.00 • Fl ow (c f s) *166000.00 
* Top Width (ft) 573.59 *Top Width ( ft) 573.59 

vel Total ( ft /s) 19. 19 * Avg . vel. (ft / s) 19. 19 
• Max ch l Dpth ( ft ) 16.49 • Hydr. Depth (ft ) 15.08 
* Conv. Total (cfs) *2432618 . 0 • Conv . (cfs) *2432618.0 
* Length wtd . ( ft ) 495 . 84 • wetted Pe r . (ft ) 580 . 69 
• Mi n ch El ( ft ) • 1036 . 60 * s hear ( l b/ sq ft) 4. 33 
• Alpha 1 .00 * Stream Power ( lb/ ft s) • 83. 11 
• Frctn Loss (ft ) 2.45 • Cum volume (acre-ft) • 1203.18 *32288.25 1414.74 

: *; * ~ *; * ~~ ~ ~ * ~ r;2 * * * * * * * * * * * * * 2 * 2; * *: * ;~~ * ~! * ~ ~~ ~ ~ ~ 2 * * * * * * * * * * * * ~ 2; * ~; * *: * ~ ~ r ~ * ~ r * * * * *~2 ~ * ~ ~ * * * 
warning : 

Note: 

The energy loss was greater than 1 . 0 ft (0 . 3 m). between the cu r rent and previous cross 
section . This may indicate the need for additional cross sections. 
Multiple critica l depths were found at this locati on . The critical depth wi th the l owest, 
water surf ace was used. 
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CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 212.27 

RS: 212.27 

Left and Ri ght Channel Bank Stations Interpolated 

Station Elevat i on Data num= 95 

Post-Pro j ect 

Sta El ev sta El ev sta El ev sta El ev Sta El ev 
************ *** ******************* **** *** ***************** ********* ************* 

17693.1 1064.6 17697.9 1064.6 17734.8 1064 17740 . 4 1063.9 17785.6 1063.1 
17796 . 2 1063.1 17827.6 1062. 5 17846.2 1062.4 17893 . 5 1062.2 18008.4 1061. 5 
18061.8 1061. 5 18108.5 1062 .4 18180.8 1062.8 18221.3 1063 18239 .7 1059 
18264.8 1054. 5 18285.2 1054 18326.7 1048.1 18342. 3 1046 . 2 18362.6 1053.4 
18380 . 3 1046.2 18395.3 1042 . 4 18405. 4 1039 18415.2 1036 . 5 18431.2 1031.5 
18465.3 1023.5 18544.4 1025.1 18579. 3 1015.6 18586.4 1013.2 18615.7 1013 
18649.7 1013 18693.4 1012.9 18782 . 3 1012.3 18931.2 1012 . 8 18976.1 1012 . 6 
18981.9 1012.7 19083 1012 . 1 19110 1012.1 19284.8 1012. 2 19302 . 3 1012.4 
19314.3 1019 19342.1 1028. 5 19385 . 1 1048 . 2 19442. 6 1044.9 19457 . 4 1044.6 
19509.8 1062 . 9 19515 . 4 1063 19561 1063.7 19676.4 1065.419715 . 251052 . 334 
19754.6 1039 . 1 19765.4 1035 . 4 19935.2 1035 . 2 20003.5 1035.2 20097.2 1035.1 
20281.9 1035 . 120330.351052.334 20337 1054.7 20351 1059 . 5 20416.4 1037.6 

20457 1023.9 20721.5 1023 . 4 20766.6 1022.9 20810.1 1022. 2 20848.4 1021. 5 
20878 . 3 1023.7 20909 . 5 1025 . 8 20935.1 1026.2 20970.3 1026 . 8 20984 102 7 .2 
21016.1 1028 21073 . 4 1026 . 9 21105.5 1026 . 6 21138.2 1026.2 21189 . 1 1025 . 7 
21190.6 1025.7 21248 .8 1040.7 21294.4 1051.5 21328.2 1059.6 21333 . 8 1060 . 2 
213 73.3 1067.4 21415.5 1061.7 21426 . 9 1059.4 21439 . 1 1056.3 21473 . 7 1050 
21501.4 1044.9 21538 . 1 1038 . 9 21543 . 5 1037.9 21579.4 1046.2 21617.1 1054.3 
21626.5 1056.1 21660.7 1060 21745 . 2 1060 . 6 21930.8 1061.7 21968 . 2 1061.7 

Manning ' s n val ues num= 
n va l sta n val Sta n val Sta 

17693.1 .04519715.25 .03320330 . 35 .04 

Bank St a : Left Right Lengths: Left Cha nne 1 Ri ght 
475 

coeff contr. 
.1 

Expan. 
. 3 19715 . 2520330.35 510 495 

I neffective Flow num= 
Sta L Sta R El ev Permanent 

F 17693 . 1 19676.4 1065 . 4 
20351 21968.2 1059 . 5 F 

CROSS SECTION OUTPUT Profile #PF#1 

E.G. Elev (ft) * 1056.35 El ement Left OB * Channel * Right OB * 
vel Head (ft) 5.68 • lvt . n-va l. 0 . 033 
w.s . Elev (ft) • 1050.67 * Reach Len. (ft) 510.00 495.00 475 . 00 

• crit w.s . (ft) • 1049.57 * Fl ow Area (sq ft) • 8681.56 
• E.G. s l ope (ft/ ft) *0 . 005236 • Area (sq ft) *34318.96 * 8681.56 "22223 . 41 
• Q Total (cfs) *166000 . 00 • Flow (cfs) " 166000 . 00 
• Top width (ft) * 2800.96 * Top width (ft) • 1151.76 605.48 • 1043.72 

vel Total (ft/ s) 19.12 * Avg. ve l . (ft/s) 19 . 12 
Max Chl Dpth (ft) 38.57 * Hydr. Depth (ft) 14 . 34 
Conv . Tota l (cfs) *2294057.0 * Conv. (cfs) *2294057.0 
Length wtd. ( ft) 495.00 wetted Per. (ft) 610.68 
Mi n Ch El (ft) • 1035.10 Shear (lb/sq ft) 4.65 

• Al pha 1.00 Stream Power (lb/ ft s ) * 88.86 
Frctn Loss (ft) 1.81 Cum volume (acre-ft) * 8813.83 *31260.38 * 3210.60 
C & E LOSS (ft) 0. 59 Cum SA (acres) * 1967 . 60 * 2965.12 974. 31 

******************************** ******************* ******************************************** 

warning: 
warning: 

warning: 

Note : 

Divided f l ow computed for this cross- section . 
The velocity head has changed by more than 0 . 5 ft (0.15 m) . This may indicate the need for 
additional cross sections . 
The energy loss wa s g reater than 1.0 ft (0.3 m). between the current and previous c ross 
section . This may indicate the need for additi onal cross sections . 
Multiple criti cal depth s were found at this l ocat i on. The critical depth with the l owe s t, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
**** ********* **** *** ************ ****** **************************************""****************** 
* E.G. Elev (ft) * 1056.35 El ement Left OB * Channel * Rig ht OB * 
• vel Head (ft) 5.68 * Wt. n- val . 0 . 033 
• w.s. Elev (ft) * 1050.67 • Reach Len. (ft) 510.00 495.00 475.00 
• crit w.s. (ft) • 1049.57 * Flow Area (sq ft) • 8681 . 05 
• E.G . slope (ft/ ft) *0.005237 *Area (sq ft) • 8681.05 
• Q Total (cfs) *166000.00 * Fl ow (cfs) *166000.00 
• Top width (ft) 605 . 47 *Top width (ft) 605.47 

ve l Total (ft/ s) 19 . 12 * Avg. vel. (ft/s) 19.12 
*Max chl Dpth (ft) 15 . 57 * Hydr. Dept h (ft) 14.34 

conv . Total (cfs) *2293842 . 0 * conv. (cfs) *2293842.0 
* Lengt h wtd . (ft) 495 . 00 * wetted Per . (ft) 610.67 
* Mi nch El (ft) • 1035. 10 * shear ( l b/sq ft) 4.65 

Al pha 1.00 stream Power (lb/ ft s) • 88.88 
• Frctn Loss (ft) 1. 81 cum vol ume (acre-ft) • 1203.18 *32189.60 • 1414.74 
* C & E LOSS (ft) 0.59 *Cum SA (acres) 201.91 ° 2969.26 205.53 
*************1<******************** *******************-ll* ** ************ *****************' ********* 

warning: 

warn i ng: 

Note: 

The ve 1 oci ty head has changed by more than 0. 5 ft (0 . 15 m). This may indicate the need for 
addit i onal cross s ections. 
The energy l oss was greater t han 1.0 ft (0. 3 m) . between the current and previous cross 
section . This may indi cate t he need for add i tional cross sections. 
Mu l tiple cr i tical depths were found at t his l ocation . The critical depth with the lowest, val id, 
water surface was used. 

CROSS SECTION 
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• 

• 

Post - Pro j ect 

RIVER: 
REACH: RS: 212 . 18 

INPUT 
Description: 212.18 

Left and Right channel Bank St at i ons Interpol ated 
Stat i on El evat i on Data num= 87 

sta El ev sta El ev sta El ev Sta El ev Sta El ev 
*********************************************************************1<"~•********* 
16867.12 1065.216906 . 93 1063 .9117072 . 69 1063.6217369.21 1062.4817505.56 1062. 52 
17612.28 1062.917794. 36 1062 . 3317881. 75 1062. 5817916 .4 7 1062. 32 17948.21 1065. 69 
18039.48 1010 . 818149.75 1011.6918168.39 1016.6418177.08 1014.6 18188 1020.06 
18220 . 51 1027.218252.71 1039.3418269 . 64 1041.1618292.43 1036.718335.96 1016.75 
18454 . 36 1016.218568.19 1014.7218633 .81 1016 . 1118764.91 1017.4618823.95 1017.09 
19046.22 1017.719156.65 1019 . 3719198. 34 1018.4419223.89 1018.4919248.34 1016 . 23 
19311. 18 1015. 1 19393 . 8 1012.98 19433 1012.5219464 . 03 1021 .8119488.46 1011.1 
19574.96 1010.619614.98 1037 . 4219649.87 1059.81 19685. 1 1058.8119706.851050.309 
19749 . 09 1033.819960 .28 1030.820229.47 1031 . 720272.48 1032.6720319.31 1039.88 
20334 . 571050.30720340.72 1054 . 5120354.62 1060 . 320472.17 1061.55 20523 . 7 1061. 62 
20551 . 86 1053 .0420622. 11 1048.820687.56 1052.220928.11 105 5.2921136.97 10 58.41 
21257.08 1058 .6921362 . 76 1060.7121646.22 1067 . 221858.08 1068.1122054.43 1067.43 
22 158 . 98 1065.9622243.23 1064.32 22279.9 1062 . 822295.67 1065.5922307.88 1060.91 
22324.63 1061. 3922394.01 1058.4322480.34 1058.922555.28 10 58.9222720.83 1059.92 
22855.27 1061.5422.949.17 1061.4922974.76 1060 2302 1. 3 105 8 . 523070.19 1058 .44 
23 114. 11 1060 .29 23152.9 1060.0823260.95 1061.423486 . 25 1061 . 0523586.41 1061 .15 
23621.07 1061.4723789.79 1060.3723929 . 16 1060 . 4 24034.7 1061. 824176.57 1062.42 
24281.11 1062.3324460.33 1061.22 

num= Manning ' s n values 
sta n val sta n val 

3 
Sta n val 

*** ***"***************** * ** * * '~<******************* 
16867. 12 . 04519706.85 

Bank Sta: Left Right 
19706. 8520334. 57 

Ineffective Flow num= 
Sta L Sta R Elev 

16867 . 1219649.87 1068 
20523.724460.33 1068 

.03320334 . 57 .04 

Lengths: Left Channel 
500 502 . 53 

Permanent 
F 
F 

Rig ht 
485 

Coeff Contr. 
. 1 

Expan. 
. 3 

CROSS SECTION OUTPUT Profil e #PF#1 
*********************************************************************************************** 
* E.G. El ev ( ft ) . 1053.95 • Element Left OB * channel * Right 08 * 
• vel Head ( f t) 3. 69 * Wt . n-val . 0.033 
* w.s. El ev ( ft) . 1050.25 * Reach Len . ( ft) 500.00 502 . 53 485.00 
• crit w.s. ( ft) * 1045.89 • Flow Area (sq ft ) *10761. 93 
• E. G. s lope ( ft / ft) • o. oo2692 • Area (sq ft) *53172 . 74 *10761. 93 37 . 67 
• Q Total (cfs) *166000.00 * FlOW (c f s) *166000.00 . ~~~ ~~~~~ ( ft ) * 2340.52 * Top Width (ft ) • 1661.09 . 627 . 49 51.95 

(ft /s) 15. 42 • Avg . ve l. (ft /s) 15.42 
* Max Chl Dpth (ft ) 39.65 • Hydr. Depth (ft ) 17. 15 
• conv. Total (c f s) *3199385 . 0 • Conv . (cfs) *3199385 . 0 
• Length Wtd . ( ft ) 502. 53 * wetted Per. ( ft ) 634. 38 
* Min Ch El (ft) • 1030.80 • Shear ( l b/ sq ft ) 2. 85 
• Alpha 1.00 • Stream Power ( l b/ft s) . 43.98 
* Frctn LO SS ( ft ) 0. 96 * cum volume (ac re-ft ) • 8301. 65 *31149 . 91 * 3089 . 23 

0. 32 • cum SA (acres) • 1951.14 • 2958 . 11 968.33 * C & E LO SS ( ft ) 
*********************************************************************************************** 

warn ing: Di vided flow computed for thi s cross-sect ion. 
warning : The vel ocity head has changed by more t han 0.5 ft (0 .15 m). Thi s may indicate th e need for 

add itiona l cross sections. 
warning: The energy l oss was greater than 1.0 f t (0 . 3 m). bet ween the current and previou s cross 

sect ion . This may indicate the need for additional c ross sect ions. 
Note: Multiple c riti cal depths were f ound a t this loca tion. The criti cal depth with the l owest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E. G. El ev (ft ) * 1053.94 * Eleme nt Left OB • c ha nnel • Right OB • 
• vel Head ( ft ) 3.69 • Wt. n-val . 0.033 
• w.s . El ev ( f t) • 1050.25 • Reach Len. (ft) 500. 00 502.53 485 . 00 
• cri t w. s. ( ft ) * 1045.89 • Flow Area (sq ft) *10761. 62 
• E.G. s l ope ( ft / ft ) *0 . 002692 • Area (sq ft) *10761.62 
• Q Total (c f s) • 166000.00 * Flow (c f s) *166000 . 00 
• Top wi dth ( ft ) 627.48 • Top width (ft) • 627.48 • 

ve l Total ( ft /s) 15.43 • Avg. ve l. Cft/s) 15.43 
• Max chl Dpth ( ft ) 19.45 • Hydr. Depth ( ft ) 17.15 
• conv. Total (c f s) •3199239.0 • co nv . (cfs) *3199239 . 0 
• Length wtd. ( ft ) 502. 53 • wetted Per. (ft ) • 634. 37 • 
• Min Ch El (ft ) * 1030 .80 • Shear ( l b/ sq ft ) 2. 85 
• Al ph a 1.00 • Stream Powe r ( lb/ ft s) * 43.98 
• Frctn Loss (ft) 0.96 • cum volume (acre-ft) * 1203. 18 *32079.13 • 1414.74 
* C & E LO SS (ft ) * 0.32 * Cum SA (ac res) * 201 .91 * 2962 .26 * 205.53 * 
*********************************************************************************************** 

wa rning: 

warning: 

Note: 

The veloc ity head has changed by mo re than 0.5 ft (0. 15 m). Thi s may indi cate the need f or 
addit i onal cross sect ions . 
The energy l oss was greater th an 1 . 0 f t (0.3 m). between th e current and previous cross 
section . Thi s may indicate th e need f or additional cross sect ions . 
Multiple critical depths were found a t this l ocat ion. The c ritical depth with the l owest, vali d, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 212.08 

RS: 212.08 

Left a nd Ri ght channel Bank St a tions Interpol ated 
Station Elevation Data num= 101 
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Post-Project 
Sta El ev Sta El ev Sta El ev sta El ev Sta El ev 

*************************************************1t*******.,.********************** 
17052 . 4 

17854 . 31 
18092.97 
18430.19 
19125.21 
19261.95 
19560.86 
19720.06 
20046.86 
20270 . 89 
20424. 79 
21082 . 72 
21529.98 
22030.61 
22595.45 
23255 . 36 
234 17.52 
24280 . 77 

24970.8 
25800 . 17 
26004.82 

1065.117093.98 1063.217330.91 1062. 5917423 . 14 1062.2117562.97 1062 . 23 
106117952 . 67 1061.3917989 . 42 1061.1 18003.9 1064. 72 18053.78 1032 . 77 

1010.318121.67 1010.4218204.85 1011.4918218.51 1014.5318400.47 1013 . 68 
1013 . 718591.23 1012 . 7318717.39 1012.5518827.36 1012.71 18982 . 9 1014.44 
1014 .119158 . 95 1014 . 27 19197 . 5 1013.7219237.59 1014 . 0519246.24 1012.73 
1013 .819287 . 74 1011 . 5219294.56 1009.4419377.18 1009.8819458 . 03 1009.79 
10 55 .919603 . 52 1052 . 7719676.09 10 52.94 19681. 091050.10619689.85 1045.14 

1031.7419729 . 83 1028 . 619835. 59 1026 . 9819956.58 1026.4520018.74 1026 . 48 
1026 . 7120134.08 102 5 . 920179. 54 1025. 9920234 .17 1026. 652024 5. 73 1033 .13 
1050.120275 . 07 1052.9220290. 81 1060.920335.45 1060.3720383.25 1044.65 

1044.3820442. 88 1052 . 7920545. 79 1055.720813 . 04 1061.3820956.27 1063.95 
1065. 9821252. 33 1068 . 1621359.98 1067 . 921436 . 79 1067 . 762 1473.77 1066.77 
1066.4821607 . 29 1070 . 321676 . 41 1072.821730.28 1073 . 8421923.53 1073.03 
107 3 . 7622091. 57 10 73 . 1322182 . 24 1073.622303 . 01 1072.052245 3. 89 1069 . 64 
1068.2222755.09 1066 . 8622966 . 16 1063.923129.47 1061.46 23222 . 4 1059.05 
1058.6423268 . 74 1055.5 123278.67 1058.323295.59 1055 . 5423328.26 1058.3 

1058 . 423428.87 1058 . 123519 . 64 1059.323868.62 10 59. 1724082.28 1059.08 
1060.1224441.84 1061.9124594. 59 1060.924688.74 1061.7424871.91 1061.24 
1060.3325012.15 10 58 . 2625172.94 1060 . 8 25399 . 4 1060 . 1425629.95 1059.85 
1059. 4125815. 84 1060 . 0 725861.96 1079 . 725884 . 17 1080. 2625963.83 1080.96 
1061.65 

Man ning ' s n values num= 
Sta n val sta n val Sta n va l 

*********************************** ************* 
17052.4 . 04 519681.09 

Bank Sta: Left Right 
19681.0920270.89 

I neffect i ve Flow num= 
Sta L Sta R Elev 

1705 2 .419560.86 1078 
20290.826004.82 1078 

. 03320270 . 89 .04 

Lengths: Left channe 1 
510 519.85 

Pe r manent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Right 
475 

Coeff cant r. 
. 1 

Expan. 
. 3 

***************** ****************************************************************************** 
* E.G. Elev (ft) * 1052.67 * El ement Left OB * Chann el * Ri ght OB * 

vel Head (ft) 2.62 Wt . n- val. 0.033 
w.s . El ev (ft) * 1050.04 * Reach Len . ( ft) 510.00 519 . 85 475 . 00 

* crit w. s. (ft) * 1041.45 * Fl ow Area (sq ft) *1277 3 . 65 
* E. G. s l ope ( ft / ft) *0.001415 *Area (sq ft ) *5 3964 .42 *1277 3 .65 
* Q Tota l (cfs) *166000.00 * Flow ( cfs ) *166000.00 
* Top width ( ft) * 2180 . 71 • Top width ( ft ) • 1520.98 589.61 

vel Total (ft/ s) 13 . 00 * Avg. ve l . (ft/ s) 13.00 
* Max Ch l Dpth (ft) 40 . 60 * Hydr. Dept h (ft) 21.66 
• conv. Total (cfs) *4412668.0 * conv . (cfs) *4412668 .0 

308. 33 

70.12 

Length wtd . (ft) 519.85 * Wetted Per . ( ft ) 601. 11 
Min Ch El ( ft) * 1025.90 Shear (lb/sq ft ) 1. 88 
A 1 pha 1. 00 * Stream Power ( 1 b/ ft s) • 24.40 

* Frctn Loss (ft) 0.83 * Cum volume (acre-ft) * 7686.77 *31014.15 * 3087.30 
* C & E LOSS (ft ) 0.06 * Cum SA (ac res) * 1932 .87 * 2951 . 09 967.65 
******************-!::**************************************************************************** 

Di vided f l ow computed for thi s cross - section . warning: 
Warning: The ve 1 oci t y head has changed by more than 0. 5 ft (0 .15 m) . Thi s may indicate the need for 

additi onal cros s sections. 
Note: Multiple critical depths were found at this location. The criti cal dept h wit h t he l owest, vali d, 

water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
* * * * * * ** * * * * 1< * * ****** ** * * * * * * * ** ************ * * * * ********** * ** *********************** * ***** *** * * 
• E. G. El ev ( ft) * 1052 . 67 *Element Left OB * cha nnel 
• vel Head (ft) 2.62 * Wt. n- va l . 0 . 0 33 

Right OB * 

* w.s . El ev (ft) • 1050.04 * Reach Len. (ft) 510 . 00 519 . 85 475.00 
• crit w.s. (ft) • 1041.45 • Flow Area ( s q ft ) *12774 . 58 
* E.G. s l ope (ft/ ft) *0 . 001415 *A rea ( sq ft) *12774 . 58 
* Q Total (cfs) *166000.00 * Fl ow (cfs) *166000.00 
* Top wi dth (ft) 589 . 61 * Top wi dth (ft) 589 . 61 

vel Total (ft/ s) 12.99 * Avg . vel. (ft/ s) 12.99 
• Max chl Dpth (ft) 24 .14 • Hydr. Depth (ft) 21.67 

conv . Total (cfs) *4413183 . 0 * conv . (cfs ) *4413183.0 
* Length Wtd. ( ft) 519.85 * wetted Pe r. (ft) 601.12 
* Mi n ch El (ft) • 1025 . 90 • shear (lb/ sq ft) 1. 88 
* A 1 ph a 1. 00 * Stream Power ( 1 b/ ft s) * 24 .39 
* Frctn Loss (ft) 0.83 *cum volume (acre- ft ) • 1203.18 *31943.37 • 1414 . 74 
* c & E Loss (ft) 0 .06 • cum SA (a cres) 201.91 • 2955.24 205.53 
***************** ****************** ****************** ****************************************** 

war ning : 

Note: 

The ve locity head has changed by more t han 0.5 ft (0. 15 m) . Thi s may indi cate th e need for 
additional cros s sect i ons. 
Multipl e crit ical depths were found a t th i s l ocation. The critical depth with the lowest , vali d, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 211.99 

Description: 211.99 - FEMA section AB 

Left and Rig ht Channe 1 Bank Stations 
I nterpo 1 a ted 

s t at i on El evation Data num= 97 
sta El ev sta El ev Sta El ev Sta El ev Sta El ev 

******************** ************* **** **** ************* ************************** 
17386.75 
18128 . 52 
18398.32 
18746.82 
18928.65 
19222. 57 
19535.53 

106217493 . 12 
1011.918212 . 07 
1031.618455 . 15 
1028 . 918793 . 14 
1059 .619023 . 07 
1059.719306. 36 
1055 . 9 19579 . 8 

1060 . 3617883 . 55 1058 . 918026.04 
1010.04 18284 . 3 1009 . 4118375.77 
1010.4218634.29 1010 . 1518715. 79 
1039.1118826.55 1047 . 2218835.49 
1060 . 4719122.51 10 58.69 19147 . 6 
1064.7519387.36 1066 . 2619419.32 

1052.519594.04 1050 . 0119626.09 

1059.0818043.61 1064.43 
1031.9918386.79 1034 . 99 
1026.1718726.98 102 5.43 
10 50.27 18880.3 10 56. 14 
1056.9819172 . 92 1053 . 9 
1065.7319467 .92 1063.3 
1059.7519669.23 1060.17 
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• 

• 

• 

Post-Pro j ect 
19682.93 1052. 119695.13 1051.719699.771048.63219734.91 1025. 3919968.68 1025.66 

20018 . 4 102620129. 78 1025. 520175. 87 1025. 6620205.91 1027.820236.81 104 7. 09 
20249.651048.632 20249 .8 1048.6520268.39 1059.720319 . 37 1059.4520355 . 66 1049.61 
20366.72 1051.1620380.34 1056.3120536.66 1059.720697.58 1062 . 9120861 .07 1067.46 
20969.05 1071. 42 1086 . 46 1074 . 542 1220.77 1077.821348 . 89 1078.3521519 . 24 1075.76 
21606.23 1073.4221740 . 53 1069 . 1421834.91 10682 1936 . 77 1071. 0222068.74 1077.26 
22189.17 1082.4922398 . 45 1089 . 6222486.87 1090 . 322515 . 75 1089.9422616.83 1085.49 
22698.81 1083.4322757.86 1080.0622899.81 1069.52305 9 .97 1066. 123300.96 1061. 35 
23457 . 95 1059 . 0923578.87 1055 . 29 23592 . 8 1052.823611 .42 10 57. 123707 . 16 1057.71 
23758 . 72 1057 . 8423837.72 1057 . 31 23902 1056.223950 . 13 1056.5724182 . 97 1056 . 91 
24332.01 1056.0724582.04 1056.0124636.44 105924704.95 10 57 . 5324865 . 28 1057 . 45 
24966.74 1058.31 24996.3 1059.9325064.88 1059.825072.86 10 59 . 0925 171. 62 1057.94 
25224 . 27 1057.7525467 . 18 1058 . 61 

Mann i ng's n val ues num= 
Sta n Val Sta n val Sta n val 

1:f"*****lr**************************************** 
17386.75 . 04519699.77 .03320249.65 .04 

Bank Sta : Left Right 
19699.7720249.65 

Lengths : Left channel 
740 489.19 

Right 
710 

coeff contr. 
.1 

Expan. 
. 3 

Ineffecti ve Flow num= 
Sta L Sta R Elev 

17386.7519669.23 1078 
20268 . 32 5467 . 18 1078 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profil e #PF#1 

* E.G. El ev (ft) * 1051.77 * El emen t Left OB * Cha nnel * Ri ght OB * 
*vel Head (ft) 3.22 • Wt. n-val . 0 . 033 
* w.s. Elev ( f t) * 1048.55 • Reach Len. (ft) 740.00 489. 19 710.00 
• crit w.s. (ft) • 1041.17 • Fl ow Area (sq ft) • n 524 . 03 
* E.G. s l ope (ft/ f t) *0. 001822 *Area (sq ft) *22351.77 *11524.03 

Q Tot al (cfs) *166000.00 * Flow (cfs) *166000.00 
• To\' width (ft) • 1310.27 • Top wi dth (ft ) 761.18 549.09 

Ve Total (ft/s ) 14.40 • Avg. vel . ( ft /s) 14.40 
• Max chl Dpth (ft) 39.14 • Hydr. Depth (ft ) 20.99 
• Conv. Total (c f s) *3 888612.0 • conv . (cfs) *3888612.0 
• Length wtd. (ft) 489.19 • wetted Per. ( f t) 561 .75 
• Min ch El (ft) • 1025. 39 * shear (l b/sq f t) 2. 33 
*Alpha 1.00 *stream Power ( l b/f t s) • 33.62 
* Frctn Loss ( f t) 0.83 * cum vol ume (acre- f t) • 7240.01 *30869. 16 • 3085.62 
* c & E Loss ( f t) 0.09 • cum SA (acres) • 1919.5 1 • 2944.30 967 . 27 
**********1dt11:*********1<*******************1<**************************************************** 

warni ng: Di vi ded fl ow com\'u ted f or t hi s cross-section. 
Note: Mul t i pl e crit ica de pt hs were fou nd at t hi s l ocati on . The cri t i cal depth with the l owest , val id, 

wat er s u rface was used. 

CROSS SECTION OUTPUT Pro f i l e #P F#2 

* E.G. El ev (ft ) * 105 1. 78 * El ement Left OB * Channe l * Right OB * 
*vel Head ( ft ) 3.22 • Wt. n-val. 0 . 033 
• w.s. El ev (ft ) • 1048.55 • Reach Len. ( f t) 740.00 489. 19 710 .00 
* Crit w.s . ( f t) * 1041.17 * Fl ow Area (sq ft ) *11525. 16 
• E. G. s l ope ( ft/ft ) *0.001822 • Area (sq f t ) *11525. 16 
* Q Total (cf s) *166000.00 • Fl ow (cfs) *166000.00 
• To\' width ( ft ) 549. 11 • Top wi dth (ft ) 549. 11 

ve Total (ft/s) 14.40 • Avg . vel. (ft/s) 14.40 
* Max Chl Dpth ( f t) 23. 16 * Hydr. Depth ( ft ) 20.99 
• Conv . Total (c f s) *3889154.0 • conv. (cfs) *3889154 . 0 
* Le ngth Wtd. (ft ) 489.19 • wetted Per. ( f t) 561. 77 
* Mi n ch El ( f t) * 1025.39 * s hear ( l b/ s q f t) 2 . 33 
* Al pha 1 .00 * Stream Power ( lb/ ft s) * 33.61 
* Frctn Loss ( f t) 0.83 • cum volume (acre-ft) * 1203.18 *31798.37 * 1414 . 74 
* C & E LOSS (ft) * 0.09 * Cum SA (acres) * 201 .91 * 2948 . 44 * 205.53 * 
************************************************************************************ *********** 
Note: Mul t i pl e cri tical dept hs were f ou nd at thi s l ocati on . The cri t i cal depth wi th the l owest, vali d, 

wat er surface was used. 

CROSS SECTION 

RIVER: 
REACH: RS : 211 . 89 

INPUT 
Description: 211 .89 

Left and Right Chan ne l Bank Stati ons Interpol ated 
St ati on El evati on Data num= 95 

St a El ev St a El ev St a El ev Sta El ev St a El ev 

17673.64 1059.917830.52 1057.818075.45 
18181.64 105 718268. 15 1057.418570.49 
18854 . 83 1058. 1 18903.9 1058 . 62 18933.75 
19074.67 1064.519130.02 1067.6619166.92 
19339.05 10 53.2 19355.5 1049.4 119383.94 
19611 .95 10 52. 419640 .96 1059.4519668.79 
19877. 45 1024 . 19 19996 1024 . 820046.95 
202 31 .37 1035.862025 0 .74 1048.0220268.71 
2035 7 . 11 1053 . 872036 5 .64 1057.4620503.92 
20808.25 1066.4820898.25 1068. 17 21050.2 
21444.39 1066.6721597.69 1066.8121747 . 36 
22078. 36 1061. 7622206.84 1065.222377 . 75 
22947.07 1067.96 23029.4 1068 . 0923191.51 
23775.83 1055.5423829.73 1054 . 1523844.87 
23995.44 1056.4 724052.85 1056.124082.77 
24271. 91 1056.4 5244 11 .05 105 3.1724579. 36 
24840.04 1057.6924883.78 1058.2624920.88 
25336.01 1057.1325359.39 10 58.3225402.51 

26295 . 6 1059.626333.92 1078. 1726470.33 

Manning's n values 
Sta n val 

num= 
sta n val Sta 

1057 . 5918106. 59 1061 .3918156.21 1060.92 
1056.27 186 56.7 1057.3718734.79 1059.4 
1056.2618954 . 51 1054.319026. 15 1059.53 
1067 . 82 19220 . 33 1064.2519291 .97 1056.93 
105 1. 7719506 . 58 1049.7319568.03 10 52.09 
1059. 3319685.751048. 02319719 . 16 1025.75 
1024. 94 20149 . 18 102 5. 34202 15 . 53 1026.87 

1059 . 320317.76 10 59 .25 20347.9 1053 . 02 
1061 .220587.79 1062 . 3220715.42 1064 . 82 

10702 1240 .42 1069.721365.85 1067. 31 
1066.62 1837.61 1066 . 0122018 . 21 106 2 .79 
1068.122579.85 1068.7522814.63 1068.78 
1066 . 423528 . 26 1059. 523662.78 1056.72 
1051. 223876.82 1056.0923920.99 1057 
1056 . 624140.98 1058.2724165 . 07 1058.25 
1053.324759.09 10 54.04 24774. 1 1055.28 
1055 . 82 504 1. 94 1055.2925284.44 1056.1 
1057 . 3 25726.4 1058.2326172.96 1058.11 
1078.826504. 14 1058.926569.17 1059.94 

n val 
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* * * * * * ** * * * ** ***** ** * * * ** ** ************** * * * * ** * 
17673.64 . 045 19685 . 75 

Bank s t a : Left Ri ght 
19685. 75202 50. 74 

Ineffective Fl ow num= 
Sta L Sta R El ev 

17673.6419640.96 1068 
20268 . 726569 . 17 1068 

. 03320250 . 74 .04 

Le ngths: Left channel 
507 527.46 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Right 
640 

Post-Projec t 

coeff cont r. 
.1 

Ex pan. 
. 3 

• E.G. Elev (ft) • 1050.85 • El ement Left OB • Channel • Right DB • 
• vel Head (ft) 2.92 • wt . n-Val . 0.033 
* w. s. El ev (ft) • 1047 . 93 • Reac h Len. (ft) 507 . 00 527 . 46 640.00 
* Crit w.s . (ft) • 1039 . 97 • Flow Area (sq f t) *12113 . 14 

E.G. s l ope (ft/ ft) *0.001601 • Area (sq ft) *12113 . 14 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *166000.00 
• Top width (ft) 564 .71 • Top width (ft) 564.71 

vel Total (ft/ s) 13.70 • AVg . vel. (ft/ s) 13 . 70 
• Max ch l Dpth (ft) 23.74 • Hydr. Depth (ft) 21.45 
• conv . Total (c f s) *4149297.0 * Co nv . (cfs) *4149297 . 0 
* Length wtd . (ft) 527.46 * \~etted Per. (ft) 577 . 30 
* Min Ch El (ft) • 1024 . 19 • Shear (1 b/ sq ft) 2 . 10 
• A 1 pha 1. 00 • Stream Power (1 b/ ft s) * 28.73 
• Frctn Los s ( ft) 0.85 • cum volume (acre-ft) • 7050 . 16 *30736.43 • 3085 . 62 
* C & E LOSS (ft) 0 . 00 * Cum SA (acres) * 1913.0 5 * 2938.05 967 .27 
*********************************************************************************************** 

Note: Multipl e critica l depths were found at this location. The cri tical depth with the l owest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
****************** ******* ************************** ** ************ ****************************** 
* E.G. El ev (ft) • 1050.85 • El ement Left DB • Channe l * Right DB • 
* vel Head (ft) 2 . 92 * Wt. n-val . 0.033 
* w. s. El ev (ft) • 1047 . 93 • Reach Len. (ft) 507.00 527 . 46 640.00 
• Crit w.s. (ft) • 1039.97 • Flow Area ( s q ft) *12114.25 
• E.G . Sl ope (ft/ ft) *0.001600 • Area (sq ft) *12114 . 25 
• Q Total (cfs ) *166000 . 00 * Fl ow (cfs ) *166000.00 
*Top width (ft) 564 . 72 * Top wi dth (ft) 564.72 

ve l Total (ft/s) 13.70 • Avg . vel. (ft/s) 13.70 
* Max Ch l Dpth (ft) 23.74 * Hydr . Depth (ft ) 21.45 
• Conv. Total (cfs) *4149889.0 * Conv. (cfs) *4149889 . 0 
• Length wtd. (ft) 527 . 46 • wetted Per . (ft) 577.31 
* Min ch El (ft) • 1024.19 • shear ( 1 b/ sq ft) 2 . 10 
• Alpha 1.00 • Stream Power (lb/ ft s) * 28 . 72 
* Frctn LOS S (ft) 0.85 * Cum Vol ume (acre-ft) 1203 . 18 *31665.63 * 1414 .74 
* C & E LOS S (ft) 0. 00 * Cum SA (acres) 201.91 * 2942.19 205 . 53 
**************** ************ *********** *********** *** ******** **** ********************* ********* 

Note: Mul t i pl e critical depths were found at th i s l ocation. The critical depth with the lowest, va l id, 
water surface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

I NPUT 
De s cri pt i on: 211 . 79 

RS: 211.79 

Left a nd Ri ght c ha nn e l Bank stati ons Interpo l ated 
Stati on El evation Data num= 85 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
*************************************************************** ***************** 
18158.31 1058.118521. 37 1057 . 9218711 . 98 1053 . 2918821.22 1049.9719332.48 1038 . 9 

1942 1. 9 1034.719443 . 13 1034 . 6819494 . 83 1031 . 4519529.82 1033.8919593.73 1053 . 47 
19613 . 84 1059.219631 . 93 1059 . 1219649 . 871047. 18219683.64 1024.7119868.29 1023 . 84 
19990.11 1024.4520071. 01 1024 . 2 20181 1025.03 20210 . 4 1042.5420217.711047 . 186 
20234.96 1058. 1520266 . 77 1058 . 9620288 . 34 1058.220317 . 07 1049.6420327.91 1051.41 
2033 4 . 62 1054 .8620544.02 1058.1120748 .52 1061. 320960 . 89 1062.1921136.74 1063. 31 
21355. 67 1062 . 99 21514 . 2 1062.9221680. 46 1061.621736.21 1061.7621809 . 47 1060 . 69 
21912 . 92 1059.5422164.31 1055.8622183 . 26 1055. 422365.65 1059.3522456 . 33 1059.66 
22607.29 1061 . 0722697.85 1061 . 2422757. 13 106222877.22 1061.9822997.38 1061.21 
23058. 71 1061.6923238 . 58 1060.2923378.99 1059.623483 . 49 1059.3723694.55 1056.44 
23766.47 1056.3523904.99 1053.8723939.63 1052.523954 . 41 1049.7323974.63 1054 . 92 
24066.57 1057.0124104 . 95 1055 . 7224159 . 03 1054.924203.29 1053.77 24226.8 1054.13 
24410.42 1054.11 24588.5 1054.8124806.33 1056.924857.28 1056.9224892.35 1056.25 

24937.4 1056.2724992.53 1057.9125025. 07 1054 . 525154.69 1054.6325336.45 1057.87 
25508.23 1059 . 0125689 . 64 1058 . 1825912.41 1058.826025.53 1058.4626235. 18 1058 . 51 
26315. 33 105826360 . 96 1059 . 1426386.48 1071.426401.46 1071 . 61 26423 . 9 1078.8 
26526 . 56 1078.9226547.02 1071. 3226569.39 1067 . 826599 . 18 1058 . 2826670 . 85 1059.87 

Manni ng's n va 1 ues num= 
sta n val Sta n val Sta n val 

18158 . 31 .045 19649 . 87 

Bank St a: Left Rig ht 
19649.8720217 . 71 

Ineffective Fl ow num= 
Sta L St a R El ev 

18158.3119613 . 84 1068 
20266.726670.85 1068 

. 03320217.71 .04 

Length s : Left c han nel 
680 450.74 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Ri ght 
290 

coeff contr. 
.1 

Expan. 
. 3 

**** *** ** ********** ************************ ******************* ********************************* 
* E. G. El ev (ft) • 1050 . 00 * Element Left DB * channel * Right DB * 
• vel Head (ft) 2. 92 • Wt. n-val . 0 . 033 
• w. s. El ev (ft) • 1047 . 07 * Reach Len . (ft) 680 . 00 450 . 74 290.00 
* cri t w.s . (ft) • 1039 . 26 • Flow Area (sq f t) *12095 . 68 
• E. G. s l ope ( f t/ f t) *0 . 001620 • Area (sq ft) • 4235.66 *12095. 68 
• Q Total (cf s) *166000.00 * Fl OW (cfs) *166000 . 00 
• Top width (ft) • 1185.32 • Top wi dth (ft) 617 . 82 567.50 
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• 

• 

• 

Po s t-Project 
• Vel Total (ft / s) 13.72 • Avg . vel. ( ft / s) • 13.72 
* Max Chl Dpth ( ft) 23 . 23 * Hydr. Dept h (ft) 21.31 
* Conv . Tota l (cfs) *4124562.0 • Conv. (cfs ) *4124562.0 
* Length Wtd . (ft) 450 . 74 • wetted Per. ( ft ) 580.4 1 
* Mi n ch El (ft) 1023 . 84 * shear (1 b/ sq ft ) 2.11 
• Alpha 1.00 • stream Power ( lb/ f t s) • 28 . 92 
• Frctn Los s (ft) 0.73 * Cum volume (ac re-ft) * 7025.5 1 *30589 . 86 * 3085.62 
* C & E LOSS (ft ) * 0 . 00 * Cum SA ( acres) * 1909.45 * 2931 . 19 967.27 
************** ** **************************************** *********************** **************** 

warnin g: Divided flow computed for this cross- section . 
Note: Multiple critical dept hs we re found at t hi s l ocation. The critical depth with the l owe s t , valid , 

water surface wa s used. 

CROSS SECTION OUTPUT Profile # PF#2 

• E. G. Elev ( ft ) 1050.00 * Element Left DB * Chann e l * Right OB • 
• Vel Head ( ft) 2.92 • Wt. n-val . 0.033 
* w. s . Elev (ft) * 1047.08 • Reach Len. (ft) 680 . 00 450 . 74 290.00 
* Crit w. s . (ft) * 1039 . 26 • Flow Area (sq ft ) *12097.01 
• E.G. Slope ( ft / ft ) *0 . 001619 • Area (sq ft ) *12097 .01 
• Q Tota l ( cfs) *166000 . 00 • Flow (cfs) *166000.00 
• Top width (ft) 567 . 51 • Top width Cft) 567 . 51 

ve l Tota l (ft/ s) 13 . 72 • Avg. vel. (ft/ s) 13.72 
• Max chl Dpth (ft) 23.24 • Hydr. Depth ( ft) 21.32 
• conv . Tot a l (cfs) *4125269.0 • Conv. ( cfs) *4125269 . 0 
* Length Wtd. (ft) 450 . 74 • wetted Per. (ft) 580 . 41 * 
• Min ch El (ft) • 1023.84 *shear (lb/sq ft) 2 .11 
• A 1 ph a 1. 00 • Stream Power ( l b/ ft s) * 28.91 
* Frctn Loss (ft) 0 . 73 • Cum volume (acre-ft) * 1203. 18 *31519.05 * 1414.74 
* c & E Loss (ft) 0 . 00 *cum SA (ac res) 201.91 * 2935.33 205. 53 
*************************************************************** ******************************** 
Note: Multipl e critica l depth s were found at this l ocati on. The critical dept h wit h the lowest , valid, 

water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
De s cription: 211.71 

RS: 211.71 

Left and Right cha nne l Bank Stati ons Interpol ated 
Stat i on El evati on Data num= 82 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******* ** * * ** ** ** ** ** ****** ** ** * * ** * ** **** ****** **** ** * ** * * ** * *** * * * * ** ** * * * * *** 
18356.24 1056.618403.32 1056.5118836.53 
19462.94 1052.519478.82 10 53 . 0919497 . 62 
19595 . 29 105919611.46 10 57 . 8119628.43 
19928.43 1023.1919998.17 1023 . 220045.76 
20216 . 14 1057.2120266.22 1057.7620314.99 
20568 .24 1050.2520851.05 1051.3120962.88 
21419.92 1051.2321727. 44 1052.6221848.61 
22220.26 1051.5322459.24 1054 .3422578.82 
23117.46 1056.8923238.24 1055.61 23357.2 
23685 . 75 1053 . 2823748.15 1053.5423836. 62 
24046.15 1048 . 724064.65 1054.8424297.11 

24914.5 1057.2724949 . 53 1057.2425042 . 76 
25243 . 64 1054.8825321 . 41 1057.3325361.74 
25724.65 1059.9825796 . 42 1060 . 0825841.82 
26081.09 1058 . 8926241.81 1058.1126377 .22 
26493 .74 1078 . 7726570.07 1078 . 7926595.33 
26693.27 1058 . 2226725.34 1059.01 

Manning 1 s n values num= 

1046.2619011 . 11 1054.3319170.81 10 53.8 
1060 . 06 19533 1043.2819551. 37 1045.32 
1046.4 719661. 32 1024.4919846 . 96 1023.81 
1023.2120158. 51 1023 . 3920197.84 1046.47 

1042 . 620325.03 1043 . 14 20337 . 2 1046.87 
1051.521206.35 1051.6421388 . 45 1051.42 
1053 . 521981. 25 10 52.7822130.55 1052.51 
1055 .122876 .18 1055.9 323025.66 1056.21 
1054 .623446.32 1054.2323535. 13 1054.99 
1056 . 423904 . 67 1055.7524029.98 1052.16 
1054 . 624417. 85 1054.0824 709 . 66 105 5. 58 
1055 . 725080 . 42 1056.7725117. 12 1053.8 

105825507 . 43 1059.54 25610 . 8 1058.49 
1059 . 625987.23 1060 . 326062.01 1060 . 39 
1057.126422 . 65 1058 . 2926467 . 41 1067 . 88 

1080 26627.3 1065.29 26661. 5 1058.87 

Sta n val sta n val sta n val 
***********************1-t***************1t****'"*** 
18356.24 .04519628 . 43 

Bank Sta: Left Ri ght 
19628.4320197 .84 

Ineffecti ve Flow num= 
St a L Sta R Elev 

18356.24 19595 . 3 1068 
20266.226725 . 34 1068 

. 03320197.84 .04 

Lengths : Left channe 1 
780 392.06 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Ri ght 
500 

Coeff Contr. 
.1 

Expan. 
. 3 

******************************************************** *************************************** 
• E.G. El ev (ft) * 1049 . 27 * Element Left OB • channel * Ri ght OB • 
• vel Head ( ft) 2 .92 • wt. n-val . 0 . 033 
* w.s. Elev (ft ) * 1046.34 • Reach Len. ( ft ) 780.00 392 . 06 500 . 00 
• crit w.s . (ft) • 1038.56 • Fl ow Area ( sq ft ) *12101. 25 
* E. G. s l ope (ft/ ft) *0 . 001623 • Ar ea (sq ft ) 49 . 35 *12101 . 25 
• Q Total (cfs ) *166000.00 • Flow (cfs ) *166000 . 00 

74.17 

* Top widt h ( ft ) 635.03 * Top wi dth (ft) 33.48 569.01 
Ve l Total (ft/ s) 13.72 * Avg . vel . (ft/ s) 13 .72 

• Max chl Dpth (ft ) 23.15 * Hydr . Depth ( ft ) 21. 27 
• conv. Tot~l (cfs) *4120759.0 • conv. (cfs) *4120759 . 0 

32 . 54 

• Length Wtd. (ft) 392.06 * wetted Pe r . (ft) 581 . 88 
• Mi n ch El (ft ) * 1023.19 • shear (lb/ sq ft) 2. 11 
* Alpha 1 . 00 • St ream Power ( lb/ f t s) • 28.90 
* Frctn Los s (ft) 0 . 67 • cum volume (acre-ft) * 6992 . 06 *30464.67 • 3085.37 
* C & E LOSS (ft) 0.02 *Cum SA (acres) * 1904 . 37 * 2925.31 967 . 16 
********************************************************* **** ********************************** 
warnin g: Di vided flow computed for thi s cross-section . 
Note : Mu ltipl e critical depths were found at this location. The criti ca l depth with the lowe s t, valid, 

wat er surface was used. 

CROSS SECTION OUTPUT Profi 1 e # PF#2 

* E. G. Elev (ft) 
• vel Head (ft) 

• 1049.27 * Element 
2. 92 * Wt. n-va 1 . 

Left DB * channe l * Right DB * 
0 . 033 

Page 35 



Post-Projec t 
• w.s. Elev (ft) • 1046.35 • Reach Len. (ft) 780.00 * 392.06 500.00 
* Cri t w. 5. (ft) * 1038. 56 • Flow Area (sq ft) *12102. 79 
• E. G. 51 ope (ft/ft ) •o. 001622 • Area ( s q ft) *12102. 79 

Q Total (cf s) *166000 . 00 * Flow (cfs) *166000.00 
* To\' wi dth ( f t ) 569 . 02 * Top wi dth (ft) • 569.02 

ve Total (ft/ s) 13.72 * Avg. vel. ( ft / s) 13.72 
* Max Chl Dpt h ( ft ) 23.16 * Hydr. Depth ( ft ) 21.27 
• Conv . Tota l (c f s) *41215 79 . 0 * conv . (c f s) *4121579 .0 
• Length wtd . ( ft ) 392.06 * wett ed Per. ( ft ) * 581.89 
• Mi n ch El (ft) * 1023. 19 • s hear ( 1 b/ sq ft) 2.11 
* Alpha 1. 00 Stream Power ( l b/ft s) * 28.89 

Frct n Loss (ft) 0.67 *Cum Volume (acre-ft ) * 1203. 18 *31393 . 84 * 1414.74 
* c & E Loss (ft) 0. 02 * cum SA (acres) 201 .91 * 2929.45 205. 53 * 
******************* ******** ********************************** ********************************** 

Note: Multi pl e criti cal depths were found a t this l ocation. The critical depth with the l owest, vali d , 
water surface was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

I NPUT 
De scri pt i on: 211. 63 

RS: 211 .64 

Left and Ri ght Chan ne 1 Bank stati ons Interpo 1 a ted 
Sta t ion El evat i on Data num= 74 

Sta El ev Sta El ev Sta El ev St a El ev Sta El ev 
*** * ** ******* * * * ***** * * * * * * * * *************** * * * ************** * * * * * * * * * * * * * * * * *** 
18455 . 22 1055.618870.41 1054.6119083.17 1054.4919308 . 22 1054.2519426.55 1053 . 86 

19582.2 1054 . 119594 . 16 1050 . 2119604.79 10 50.3319629 . 34 1057.4119639.51 1057 . 5 
19657.71045.60119689. 19 102519804.58 1023 . 319911 .42 1022.65 19986.5 1022 .75 

20036 . 19 1022 . 9320060.82 1023 . 620181.08 1022 . 5820196.63 1031 .17 20219 . 81045 . 602 
20238.13 1057.0220265 . 94 1057 . 5920288.34 1056.820321. 05 1046 .9420343.65 1039.08 
20371.71 1043.95 205 10.4 1045.0120712 . 01 1046.120789.36 1046.9121038.61 1047.48 
21208.66 1048. 1421454.04 1047.8221685.69 1048.521805.81 1048 .0822092.18 1048 . 45 
22242.98 1048.2222332.89 1048.1922513.12 1050 . 222770.05 1051.0723054 . 32 1051.7 
23 295 . 42 1051.6523472.95 1051 . 112 3700.42 1052 .523820.77 10 54.7623926 . 54 1054.04 
23949 . 21 1052 . 3623981.01 1052.4624008.88 1047.424037.13 1053. 1124090.43 1054 . 01 
24133 . 79 10 54 . 5824302.75 1054.062 4347.21 1053.624484 . 04 105424904.87 1055.84 

25102.6 1055 . 6325 165 . 57 1054.9925293.65 1054.325400 . 67 105 7.0625522.25 1059.22 
25597.17 1058.4125713 . 85 1057 . 9825824.69 1060.625850.02 1060.9225980.05 1061.02 
26040.31 1060.2826085.96 1060 . 1626115 . 36 1058.626378.37 1057.1726385.52 1058. 22 
26496. 95 1078.6826605.38 1079.6726703.24 1058.126712.22 1058.41 

Manning 's n values num= 
s t a n val Sta n val Sta n val 

18455.22 . 045 19657 . 7 

Ba nk sta : Left Ri ght 
19657.7 20219.8 

I neffe ctive Flow num= 
St a L Sta R El ev 

18455.22 19639.5 1 1068 
20265 .926712.22 1068 

.0 33 202 19.8 . 04 

Lengths: Left Chann e 1 
481 521.13 

Pe rmanen t 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

coeff Contr. 
.1 

Expan. 
. 3 

********* ******************************** ****************** ************11:**********2***** ******* 
* E.G . El ev (ft) * 1048 . 58 • El ement Left OB * channel • Ri ght OB • 
* ve l Head (ft) 3.13 • Wt. n-val . 0.033 
* w.s . Elev (ft) * 1045.45 * Reac h Len. ( ft) 481.00 521.13 221.00 
• crit w. s . (ft) * 1038.24 * Flow Area (sq ft ) *11699.97 
* E.G. slope ( ft / ft) *0.001783 • Area (sq ft) *11699 . 97 
* Q Total (cfs ) *166000 . 00 * Flow (cfs) *166000.00 

322 . 02 

* To\' width (ft) 828.67 * Top width (ft) 561.64 
ve Total (ft / s) 14 . 19 * Avg . vel . (ft/s) 14 .19 

267 .04 

* Max Chl Dpt h ( ft ) 22.87 * Hydr. Depth ( ft) 20.83 
* Conv . Tot a l ( c f s) *3930828.0 * conv. (cfs ) *3930828.0 
• Length wtd . (ft) 521.13 • wetted Per . (ft) 574.06 
• Min ch El (ft) * 1022. 58 * shear (1 b/ sq ft) 2. 27 
• Alpha 1. 00 • St ream Power ( l b/ ft s ) * 32.20 
• Frctn Loss (ft) 1.05 • c um vol ume (acre-ft) * 6991.62 *30357.56 • 3083.10 
* C & E LOSS (ft) 0. 08 * Cum SA (acres) * 1904.07 * 2920 . 22 965.44 
***** * * * ********** ** ***** * * ***** ***** *** ********* *********~**** * ********************** ********* 

warning: 
wa rning: 

warn ing : 

Note : 

Di vided flow computed for this cross-secti on. 
The ve 1 oci ty head has changed by more than 0 . 5 ft (0 .15 m) . Thi s may indicate the need for 
additi onal cross sect ions . 
The energy los s was greater than 1. 0 ft (0 . 3 m) . between th e current a nd previous cross 
secti on. Thi s may indi cate the need f or additio nal cross secti ons . 
Mu l tiple criti cal depths were found at t hi s l ocat ion. The c riti cal depth with th e lowes t, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profi le #PF#2 
***************************** * *******1<1::* *********** ** *******~********************************** 
• E.G . Elev (ft) • 1048.58 • Element Left OB • channel * Ri ght OB • 
• ve l Head (ft) 3.12 • Wt . n-Val. 0.033 
• w.s. El ev ( ft ) * 1045.46 • Reach Len . (ft) 481.00 521.13 221.00 
• Crit w.s. (ft) * 1038.24 • Flow Area (sq ft) *11701. 82 
• E.G. Sl ope ( ft / ft) *0.001783 * Area (sq f t ) *11701.82 
• Q Total (cfs) " 166000 . 00 * Flow (cfs) *166000 . 00 
• To\' wi dth ( f t) 561.65 • Top width (ft ) 561.65 

ve Total (ft/s) 14 . 19 * AVg. vel . ( ft / s ) 14 . 19 
* Max Chl Dpt h (ft ) 22 . 88 * Hydr. Depth (ft ) 20.83 
• co nv. Total (cfs) *3931813.0 * co nv. (cfs) *3931813 . 0 
* Length wtd . (ft ) 521.13 * Wetted Per. ( ft ) 574.07 
• Min ch El ( ft ) • 1022.58 * s hear (1 b/ sq ft ) 2. 27 
* Al pha 1. 00 * Stream Power (lb/ ft s) * 32.18 
• Frctn Loss (ft) 1. 05 • c um volume (acre-ft) • 1203. 18 *31286.72 • 1414 . 74 
* C & E LOSS (ft ) * 0.08 * Cum SA (acres) 201. 91 * 2924.36 * 205 . 53 
**~*~** * * * ***** ****** ****** * * ** ******** **** *~** * ~ ***~** * * ***** * ************ * ******************* 

warnin g : The vel ocity head has changed by more than 0 . 5 ft (0 . 15 m). Thi s may indicate the need for 
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additional cross sections. 
Post-Project 

warning: The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cros s 
section . This may indicate the need for addition a 1 cross sections . 

Note: Mul tipl e criti cal depths were found at thi s l ocation . The criti cal depth wi th the lowest, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 211.54 

De s cription: 211.54- FEMA Section AA 
Station Elevation Data num= 24 

sta El ev Sta El ev s t a El ev sta El ev Sta El ev 
*1t********1t'~<1t1t** ** *****""************ * *********1t**** **'* ********1t* *********** ""*1t ** 

18557 
19866.76 

20223.6 
20374 .03 
2044 3.92 

105619498.08 1062.8819570.11 
1021 . 920100.43 1023 . 220148. 29 
1049 . 320265.59 1046 . 120326 . 25 
1055. 420382 . 33 1055.9 20385 . 6 
1057.120456 . 54 1061.420479.34 

Manning•s n values num= 3 
Sta Sta n val Sta n val 

18557 . 03719498.08 .03220163.32 

1056.919585.13 
1056 . 820163. 32 
1049.420339 . 59 
1055.9 20412.1 
1060 . 721248.52 

n va l 

.037 

Bank Sta : Left Right 
19498 . 0820163. 32 

Lengths: Left Channel 
125 125.49 

Ri ght 
120 

Ineffecti v e Flow num= 
Sta L Sta R Elev 
185 5 719498.08 1070 

20163.3221248.52 1070 

2 
Permanent 

F 
F 

1056 . 719633 . 01 
105720195 . 23 

1050.820360.21 
1057.320434.96 
1053.6 

Coeff Contr. 
. 1 

1023.1 
1056.3 
1052. 5 
1056.7 

Expan . 
. 3 

CROSS SECTION OUTPUT Profile #PF# l 
************************************************************************************* **** ****** 
* E.G. Elev (ft) * 1047.44 * Element Left OB * Channel 
* Vel Head (ft) 3.97 • wt . n-val. 0 . 032 

Right OB * 

* w.s . Elev (ft) • 1043.47 • Reach Len. (ft) 0.10 0 . 10 0.10 
• Crit w. s . (ft) • 1038 . 07 • Flow Area (sq ft) *10379.89 
• E.G. Slope (ft/ft) *0.002293 • Area (sq ft) *10379.89 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 
• Top width (ft) 525 . 33 • Top width (ft) 525.33 

vel Total (ft/s) 15.99 • Avg. vel. (ft/s) 15.99 
* Max Chl Dpth (ft ) 21.57 * Hydr. Depth ( f t) 19.76 
• conv. Total (cfs) *3466441.0 * conv. (cfs) *3466441.0 
• Lengt h Wtd. (ft) 0.10 • wetted Per . (ft ) 538.18 * 
• Min ch El (ft) * 1021.90 • shear ( l b/sq ft) 2 . 76 
• Al pha 1.00 • Stream Power ( l b/ f t s) * 44 . 16 
• Frctn Loss ( f t) 0.00 * cum vol ume (acre-ft) 6991.62 *30225.49 • 3082 . 28 
* C & E LOSS (ft) 0. 09 * Cum SA (acres) * 1904.07 * 2913 . 72 964 . 77 
* ****** ***** * * ******* ******** ** *** * *************** ****1<* 1;**** *** * *** ***** * **************** * * *** 

warning : The vel ocity head has changed by more than 0.5 ft (0. 15 m). Th i s may indicate the need for 
additional cross sections. 

valid, 

Note: Mul tiple critical depths were found at this l ocation . The cri t i cal depth with the l owest, valid, 
energy was used. 

CROSS SECTION OUTPUT Profile #PF#2 
************* ** 1< *1t ********* ** *** ********************************************************** ***** 
• E.G. Elev (ft) * 1047 . 45 • Element Left OB • channel • Ri ght OB • 
• vel Head (ft) 3.97 • Wt. n-val. 0.032 
• w.s. El ev (ft) • 1043.48 • Reach Len. (ft) 0. 10 0 . 10 0.10 
• Crit w.s. (ft) • 1038.07 • Fl ow Area (sq ft) *10382.65 
• E.G. slope (ft/ft) *0.002291 • Area (sq ft) *10382.65 
• Q Total (cfs) *166000 . 00 • Fl ow (cfs) *166000.00 
• Top width (ft) 525.34 • Top width (ft) 525 . 34 

vel Total (ft/s) 15 . 99 • Avg. vel. (ft/s) 15 . 99 
* Max chl Dpth (ft) 21.58 • Hydr. Depth ( f t) 19.76 
• conv. Total (cfs) *3467896.0 • conv. (cfs) *3467896.0 
• Length Wtd. (ft) 0.10 • wetted Per. (ft) 538. 19 
* Min ch El (ft) * 1021.90 • shear (l b/ sq ft) 2. 76 
• Alpha 1.00 • Stream Power ( l b/ ft s) * 44.12 
• Frctn Loss (ft) 0.00 • cum vol ume (acre-ft) • 1203.18 *31154 . 61 * 1414.74 
• c & E Loss (ft) • 0.09 • cum SA (acres) • 201.91 • 2917 . 86 * 205.53 • 
*******1::****** * 1:: ***** *1::1::************************************* ********** ****************** ** **** 

Warning: The vel ocity head has changed by more than 0.5 ft (0 . 15 m) . This may indicate the need for 
additional cross sections . 

Note: Multiple critical depths were found at this l ocat i on. The critical depth wi th the lowest, val i d, 
energy was used. 

BRIDGE 

RIVER: 1 
REACH: 1 

INPUT 

RS: 211.525 

Description: 19th Avenue Bridge 
Distance from upstream xs = . 1 

124 . 49 
2 . 6 

Coordi nates 

Deck/Roadway wi dth 
we i r Coeffi ci ent 
upstream Deck/Roadway 

num= 11 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord LO Cord 

*****************1::*********************1t***1t********* *** ** ************** 
185 57 1056 105619498.08 1062. 88 1062.8819498.08 1062 . 88 1056. 33 

19617.96 1065.1 1058.4319732.91 1067.4 1060.6819853.66 1068.72 1062.03 
19974.41 1069.18 1062. 5120095.16 1068.67 1061.9720215.91 1067. 18 1060.46 
20336.66 1064.77 1058.0320456.45 1061.4 1054.73 

upstream Bri dge Cross section Data 
Station Elevation Data num= 24 

Sta Elev Sta Elev Sta Elev sta El ev Sta El ev 
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****************************************************************~~~;~~~~~;;;**** 
18557 105619498.08 1062 . 8819570 .11 1056.919585.13 1056.719633 . 01 1023 . 1 

19866.76 1021.920100.43 1023.220148 . 29 1056.820163.32 105720195 . 23 1056. 3 
20223 .6 1049.320265.59 1046. 120326.25 1049 .420339.59 1050 .820360.2 1 1052. 5 

20374.03 1055.420382.33 1055.9 20385.6 1055 . 9 20412. 1 1057.320434.96 1056.7 
20443 . 92 1057.120456 . 54 1061. 420479 . 34 1060.721248.52 1053.6 

num= Manning's n values 
s t a n val Sta n val sta n val 

************************************************ 
18557 . 03719498 . 08 

Bank Sta: Left Right 
19498 . 0820163. 32 

Ineffective Fl ow num= 
Sta L Sta R El ev 
1855719498.08 1070 

20163.322 1248 . 52 1070 

. 03220163.32 

Coeff Ca nt r . 
.1 

Permanent 
F 
F 

Downs t ream Deck/Roadway Coord i nates 
num= 11 

.037 

Expan . 
. 3 

Sta Hi Cord Lo cord Sta Hi cord Lo Cord Sta Hi cord Lo cord 
************************************************************************ 

185 57 1056 105619498 . 08 1062.88 1062 . 88 19498 . 08 1062.88 1056 .33 
19617.96 1065 . 1 1058 . 4319732 . 91 1067.4 1060.6819853.66 1068.72 1062 . 03 
19974.41 1069. 18 1062. 5120095 .16 1068. 67 1061. 9720215.91 1067. 18 1060 .46 
20336.66 1064 . 77 1058.0320456.45 1061. 4 1054.73 

Downstream sri dge c ross sect i on Data 
Station Elevation Dat a num= 22 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

18577 
19642.62 
20204.85 
20366.65 
20479.34 

105619498.08 
102 319876. 38 

1056.120210.17 
1054. 320380.75 
1060 . 721248. 52 

1062.8819510 . 11 
1021.820110.04 
1055.920249 . 54 
1054.620418.55 
1053.6 

num= Manning ' s n val ues 
Sta n val Sta n val sta 

105119579 . 82 
102320157 . 91 

1049.420344 .26 
105520428.15 

n val 
************************************************ 

18577 .03719579.82 

Bank Sta: Lef t Ri ght 
19579.8220172 . 93 

Ineffect i ve Fl ow num= 
St a L Sta R El ev 
1857719579.82 1056.7 

20172.932 1248 . 52 1056.8 

. 03220172 . 93 

coeff Cant r. 
. 1 

Permanent 
F 
F 

. 037 

Ex pan . 
. 3 

1056 . 719594. 75 
10 56 . 620172.93 
1054 . 820347.44 

1055 20456. 54 

1056. 5 
1056 . 8 
1054 .8 
1061.4 

upstream Embankment s i de s l ope 
Downs t ream Embankment s i de s l ope 
Max i mum all owable s ubmerge nce for weir 
El evat i on at whi c h we i r fl ow beg i ns 
Energy head used in spi ll way des i gn 
Spil l way height used i n design 

hori z . to 1.0 vertical 
hor i z . to 1 . 0 vertical 

we 1 r crest s hape 

Number o f Pi ers 

Pier Data 
Pier stati on 
Up s t ream 

wi dt h 

Upstream=19615.06 
num= 2 

El ev width El ev 
* * * * * * ********** ** * * * ****** * ** * * 

5 . 8 1046.9 5.8 1058.51 
2 Downstream num= 

wi dt h Elev wi dt h El ev 
**** * * ************ * * * ****** **** * 

5. 8 1046. 5 . 8 1058.51 

Pier Data 
Pier stati on 
Upstream 

wi dth 

Upstream=19735. 81 
num= 2 

El ev wi dth El ev 
**** ***** ** * ******* * * ** * * * * ***** 

5. 8 
Downstream 

wi dt h 

1022 
num= 

El ev 

5 . 8 1060.77 
2 

Wi dth El ev 
****** * * * * * * * ****1t* ** ** * * ** * **** 

5 . 8 1022 5.8 1060 . 77 

Upstream=19856.56 
Pi er Data 
Pi er St at i on 
ups t ream num= 2 

wi dt h El ev wi dt h El ev 
******************************** 

5.8 1020.85 
Downstream num= 

5 . 8 1062 . 07 
2 

widt h El ev widt h Elev 
******************************** 

5.8 1020.85 5. 8 1062 . 07 

Upstream=19977 . 31 
Pi er Dat a 
Pier St ati on 
upstream num= 2 

wi dth El ev wi dth El ev 
***************************** *** 

5.8 1028 . 55 5 . 8 1062.51 
Downstream num= 2 

wi dt h El ev wi dth El ev 
******************************** 

5 . 8 1028.55 

Pier Data 
Pier stat i on 

5 . 8 1062 . 51 

Upstream=20098.06 

f l ow .95 

Broad c rested 

Downst ream=19615. 06 

Downstream=19735. 81 

Downstream=19856 . 56 

Downs t ream=19977 . 31 

Downst ream=20098. 06 
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Upstream 
width 

num= 2 
Elev width El ev 

************ *** * * * * * * *********** 
5. 8 1033 . 84 5. 8 1062.02 

Downstream num= 2 
widt h El ev width El ev 

******************************** 
5 . 8 1033.84 5.8 1062.02 

Pier Data 
Pier Station Upstream=20218.81 
Upstream num= 2 

width El ev width El ev 
* * * * * * * * * ** * ********* * ********** 

5.8 1039.95 5.8 1060.55 
Downstream num= 2 

wid th El ev width El ev 
******************** * *** * **** * * * 

5.8 1039.95 5 . 8 1060.55 

Upstream=20339.56 
Pier Data 
Pi er Stati on 
Upstream num= 2 

wid th El ev wi dth El ev 
** *****"' ""*************** * * ** * * * * 

5.8 1045.78 5 .8 1058.17 
Downstream num= 2 

width El ev width El ev 
******************************** 

5.8 1045 .78 5.8 1058.17 

Number of Bridge Coefficient sets 1 

Low Flow Methods a nd Dat a 

oownstream=20218.81 

oownstream=20339. 56 

Ene rgy 
Momentum 
varnell 

cd 1. 2 
KVal 1.05 

Selected Low Flow Methods Hig hest Energy Answer 

High Fl ow Meth od 
Energy Only 

Additi onal Bridge Parameters 

Post-Project 

Add Friction component to Momentum 
Add weig ht component to Momentum 
class B flow critical depth computation s use critical depth 

ins ide the bridge a t the upstream end 
cr iteri a to check for press ure fl ow = upstream energy grade line 

BRIDG E OUTPUT Profile #PF#l 
********************************************************************************************* 
* E.G. us . (ft) 104 7.44 * El ement *Inside BR us *Inside BR OS * 
* w.s . us. ( ft) 104 3.47 * E. G. El ev (ft) 1047.35 1046 . 70 
• Q Total (cf s) 166000.00 * w.s. El ev (ft) 1042 .45 1041.22 
• Q Bridge (c f s) 166000 .00 * crit w.s. (ft) 1038.59 1038 . 44 
• Q weir (cf s) * Max Ch l Opth ( ft) 20.55 19. 42 
* weir sta L ft ( ft ) • vel Total ( ft / s) 17.77 18.80 
• weir sta Rgt ( ft ) • Fl ow Area (sq ft) 9343.48 8831.50 
• weir submerg * Froude # chl 0. 72 0 .78 
• wei r Max Depth ( ft ) • speci f Force ( cu ft ) 183094.10 178443.20 
• Min El weir Flow ( ft ) 1065.11 • Hydr Depth ( f t) 18.94 17.85 
* Min El Prs (ft) 1062. 51 * W.P. Tot a l ( f t) 676.49 657.35 
* Delta EG (ft ) 0.99 * Conv. Total (c fs ) 2497570.0 2317593.0 
• Delta ws (ft ) 1. 70 * Top wi dth (ft) 493.41 494 . 83 
• BR open Area (s/ ft) 19158.31 * Frctn LOSS (ft) 0. 59 0.00 

BR Open ve l ( ft s) 18 . 80 * C & E LOSS (ft) 0 . 06 0.24 
• coef of Q • s hear Total (l b/sq ft ) * 3 . 81 4.30 
• Br Sel Method *Energy only * Power Total (l b/ ft s) 67.67 80.88 
********************************************************************************************* 
wa rning: The velocity head has cha nged 

additional cross sections . 
by more than 0 . 5 ft (0 . 15 m) . This may indi cate the need for 

Note: Multiple critical depths were f ound at thi s location . The criti cal depth with the lowest, 

warning : 
energy was used . 
The velocity head has changed 
additional cross sections . 

by more than 0.5 ft (0. 15 m) . This may indicate the need f or 

Note: Multiple criti cal 
energy was us ed. 

depths were found at thi s locati on. The critical depth with the lowest, 

BRIDGE OUTPUT Profile #PF#2 
********************************************************************************************* 
* E. G. US . (ft ) 1047.45 * Element *Inside BR US *Ins ide BR DS * 
* W.S. US. (ft ) 1043 . 48 *E . G. Elev ( ft ) 1047 .36 * 1046.71 
* Q Total (c f s) 166000 . 00 • w. s . Elev (ft) 1042.46 1041.23 
• Q Bridge (cfs) 166000.00 • crit w.s. (ft ) 1038.59 1038.44 
• Q weir (cfs) * Max chl opth (ft ) 20 .56 19 . 43 
• weir s t a Lft (ft) • vel Total (ft/ s) 17.76 18 . 78 
• weir sta Rgt ( ft ) • Flow Area (sq ft) 9346.85 8837. 18 
* weir s ubmerg Froude # Chl 0. 72 0. 78 
*weir Max Depth (ft) • Specif Force (cu ft) 183125.00 178482.30 
* Min El weir Flow (ft) 1065 .06 • Hydr oepth (ft) 18 .94 17.86 
* Min El Pr s ( ft) 1062 . 51 * W.P . Total (ft) 676.58 657 . 47 
• Delta EG ( ft) 0.99 • conv. Tot al (c fs ) 2498846.0 2319789 . 0 
• Delta ws (ft) 1.70 • Top width ( ft ) 493. 43 494 . 84 
• BR open Area (sq ft ) 18724 .25 • Frctn Loss ( ft ) 0.59 0.00 

BR Open Vel (ft/S) 18.78 * C & E LOSS (ft) 0.06 0.24 
coef of Q • Shear Total (l b/ sq ft ) • 3.81 4 . 30 

* Br s e l Method *Energy only • Power Total (l b/ ft s) • 67.60 • 80 . 71 * 
********************* ********************************************************************** ** 

warning: The velocity head has changed by more than 0.5 ft (0 . 15 m). This may indicate the need for 
add itional cross secti ons. 

valid, 

vali d, 

Note: 

warning : 

Multiple critical depths were found a t this location. The critical depth with the lowes t, valid, 
energy was used . 
The velocity head has changed by more t han 0.5 ft (0.15 m) . This may indicate the need f or 
additional cross sections . 
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Note: Multi ple c ri tical depths were found at t hi s l ocation. 
energy was used . 

Post-Project 
The crit1cal depth wi th the l owes t , vali d, 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 211.51 

Description: 211. 51 

Begin 19th Ave Landfill channeli zation 

Station Elevation Data num= 22 
sta El ev sta El ev sta El ev sta El ev Sta El ev 

**************** ***** *********************************************************** 
18577 

19642.62 
20204 . 85 
20366.65 
20479.34 

105619498.08 
102319876 . 38 

1056.120210 . 17 
1054 . 320380 . 75 
1060 . 72 1248. 52 

1062 .8819510.11 
1021.820110. 04 
1055 . 920249 . 54 
1054.6204 18.55 
1053.6 

105119579.82 
10232015 7 . 91 

1049.420344.26 
105520428. 15 

Manning's n values num= 
sta n val sta n val sta n val 

************************************************ 
18577 . 03719579.82 

Bank Sta : Left Right 
195 79. 8220172.93 

I neffecti ve Fl ow num= 
Sta L Sta R Elev 
18577 19579 . 82 1056 .7 

20172. 9321248 .52 105 6.8 

.03220172.93 .037 

Lengths: Left channel 
541 562 . 88 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi l e #PF# l 

Ri ght 
606 

1056.719594 .75 
1056.620172.93 
1054 . 82034 7. 44 

105520456.54 

coeff Contr . 
.1 

1056. 5 
10 56.8 
10 54.8 
1061.4 

Expan. 
. 3 

E.G. Elev (ft) • 1046 . 46 * El ement Left OB * Ch annel • Right OB • 
vel Head (ft) 4.68 * Wt. n-val. 0.032 

* w.s. El ev (ft ) * 1041.77 * Reach Len. (ft ) 541.00 562.88 606.00 
* crit w. s . (ft) • 1037.98 * Flow Area (sq ft) * 9556.95 
*E.G . s l ope (ft/ft) *0 . 002980 *Area (sq ft) * 9556.95 

Q Total (cfs) *166000.00 * Fl ow (cfs) *166000.00 
Top width (ft) 520.99 *Top width ( ft) 520 . 99 
ve l Tot al ( ft / s) 17. 37 * Avg. vel. (ft/s) 17 . 37 

* Max Chl Dpth (ft ) 19.97 * Hydr. Depth (ft ) 18 . 34 
• Co nv . Total (c f s) *3040748 . 0 • Conv. (cfs) *3040748 . 0 
* Lengt h Wtd. (ft) 562.88 * wett ed Per. ( f t) 532.84 
• Min ch El (ft) • 1021.80 * s hear (l b/ s q ft ) 3. 34 
* Alpha 1. 00 • St ream Power ( lb/ ft s) * 57.96 
* Frctn Loss ( ft ) 1.36 • cum vo lume (acre-ft) • 6991.62 *30199.30 * 3082.28 

c & E Loss (ft ) 0.37 *cum SA (acres) * 1904.07 • 2912.30 964.77 
************ ** ************************************* *************** ******·************ *********** 

warning : 

warning : 

Note : 

The velocity head has cha nged by more than 0 . 5 ft (0.15 m). This may i ndi cate the ne ed f or 
additiona l cross sections. 
The energy l oss was greater than 1. 0 ft (0 . 3 m). between the current and previous cros s 
section. This may indicate the need for additional cross sections. 
Multipl e cri t i cal depths were found at t hi s location. The critical depth with the l owe s t , valid , 
energy was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
****** ********* ******* ******* ************************ *** ************ *************************** 
* E.G. Elev ( ft ) * 1046 . 46 * El ement Left OB • Chann e l * Right OB * 
* ve l Head (ft ) 4.68 * Wt. n-val . 0 . 032 
* w.s. Elev (ft) * 1041.78 * Reach Len. (ft) 541.00 562.88 606 . 00 
• c rit w.s. (ft) • 1037 . 98 * Fl ow Area (sq ft) • 9562 . 29 
* E.G. slope (ft / ft) *0.002975 *Area ( s q ft) • 9562.29 

Q Tota l (cfs) *166000.00 * Flow (cfs) *166000.00 
* Top width (ft) 521 . 01 * Top width (ft) 521.01 

vel Total (ft/s) 17.36 * Avg . vel. (ft/ s) 17.36 
Max chl Dpth ( ft ) 19.98 * Hydr . Depth ( ft ) 18 . 35 

* conv . Tot a l (c f s) *3043452 . 0 * co nv. (cfs ) *3043452.0 
* Len gth Wtd. ( ft) 562.88 * wetted Per. (ft) 532.87 
*Mi n ch El ( ft) • 1021.80 *shear ( l b/sq ft) 3.33 
* A 1 ph a 1. 00 * Stream Power (1 b/ft s) • 57.86 
* Frctn Loss ( ft ) 1.3 5 *cum volume (acre-ft ) • 1203.18 *31128.42 * 1414 . 74 
* c & E Loss (ft) 0 . 37 *cum SA (acres) 201. 91 • 2916.44 205.53 
******************** ****.**************************************************************** ******* 

war ning: 

warning: 

Note: 

The velocity head has changed by more than 0.5 ft (0. 15 m) . This may indi cate th e need for 
additional cross sections . 
The energy l oss was greater than 1.0 ft (0. 3 m). between the current and p reviou s c ross 
section. Thi s may indicate the need for additional cross sec tions. 
Multip l e critical depths were foun d a t this l ocation. The criti cal depth with the l owest, valid , 
ene rgy was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descr iption : 211.41 

RS: 211 . 41 

Left a nd Right Channel Bank St a tions I nterpol ated 
Station Elevation Data num= 98 

sta El ev Sta El ev St a El ev Sta El ev Sta El ev 
**** ** ***** **** ****** ** ********************************** ** ** ******** **** ******* 
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• 

• 

• 

Post- Project 
18573 . 85 1055 . 518621.78 1056 . 6118655 . 14 1053 . 7918722 . 99 1053.2518902.93 1052.9 
19132.77 1051.619320.33 1050.8719480.47 1049 . 5819533 . 31 1047.7219566.92 1049 . 4 

19611.4 1046.919634. 53 1044.0819638.09 1041. 7819668.43 1022 . 1819702. 69 1018 . 56 
19754.63 1019.65 19786.92 1018.319889.98 1020.7419930. 16 1020 . 8119994 . 45 1020 . 82 
20076.61 1020 . 9120167.45 1021.220192. 38 1033.0120195.55 1039 . 3220206.06104 1. 777 
20220.36 1045 . 1220236.46 1054.7820293.62 10 5620331. 24 1065.2220351. 37 1065 . 23 
20357.03 1066 . 6220414 . 04 1056 . 96 20436 . 1 1062.220445 . 88 1058.7420504. 13 1060.74 
20521. 21 1060 . 7920557 .16 1066 . 5820578 . 69 1061.620603.37 1060.3620654. 05 1060 . 04 
20689 . 25 1058 . 2320722.97 1060 . 5820735.67 1057 . 720828 . 84 10 57.0620846.13 10 57 . 59 
20898 . 33 1070 . 2520938.86 1063.6420980 . 02 106321017.32 1057 . 922 1060 .66 1055.82 
21097.07 1055 . 5321119. 44 1056.16 21132 .9 105 5 .121181. 47 1054.22 1283. 06 1053.8 
21298 . 44 1058. 2121320 . 94 1060. 3521339.43 1062 . 821380. 38 1060. 3221406.09 1052.4 5 
21459.74 1053.4821477.97 1059.9821533.47 106121555.62 1081.8 121619 . 68 1081. 91 
21644 .09 1080 . 121655 . 42 1076 . 4821707 . 29 1075.321720 . 18 1072.152 1749.96 1071.27 
21770.47 1076 . 9921793 .84 1054.8221802 .85 1056 . 121842 . 36 10562 1864.05 1053.48 
21891.41 1052 . 692 1905.23 1051. 43 21991.71 1051.822210.76 1052.0622373.03 1052.78 
22531.21 1052 . 1722650 .75 1052 . 0922819 .43 1052.522919 . 43 1053 . 14232 11 .23 10 53.67 
23252.71 1054.2423349.12 1054 . 0823463.55 1053.123574 . 33 1051. 7923680.61 1051. 32 
23891 . 22 1051 . 5624133. 09 1051.4824212 . 43 1051.924237.65 10 50 .3224284 . 73 1050.32 
24320.22 105124361.59 1050.58 24444.1 1052 

Manning' s n val ues num= 3 
s ta n val sta n val sta n val 

18573 . 85 . 03719638.09 

Bank Sta: Left Right 
19638 . 0920206.06 

. 03220206.06 .037 

Lengths: Left Channe 1 
500 501.53 

CROSS SECTION OUTPUT Profi 1 e #P F#1 

Right 
505 

coeff contr. 
. 1 

Ex pan . 
. 3 

*********************************************************************************************** • E.G . Elev (ft) • 1044 . 73 • Element Left OB • c hann e l • Right: o s • 
• vel Head ( ft: ) 3.44 * Wt:. n-val. 0 . 032 

w.s. Elev (ft) * 1041.28 * Reach Len. (ft) 500 . 00 501.53 505 . 00 
* cri t IV . s . (ft) • Fl ow Area (sq ft:) *11146 . 87 
* E.G . s l ope (ft:/ft) *0 . 001988 * Ar ea (sq ft) *11146 . 87 
• Q Tota l (c f s ) *166000 . 00 * Fl ow (cfs) *166000 . 00 

Top widt h (ft) 565 . 09 * Top width ( f t) 565.09 
ve l Total (ft/s) 14.89 * Avg. vel . (ft/s) 14 . 89 

* Max chl Dpth ( ft ) 22.98 * Hydr. Depth ( ft ) 19.73 
• Conv . Total (cfs) *3723381. 0 * Conv . (cfs) *3723381. 0 
• Length wtd. (ft ) 501.53 • Wetted Per. ( ft ) 577 . 76 
• Mi n c h El ( f t) • 1018. 30 shear (1 b/sq f t) 2 . 39 
• Alpha 1.00 * Stream Power ( lb/ ft s) • 35.65 

Frctn Loss (ft) 1.28 * cum vol ume (acre-ft ) 6991.62 *30065.54 • 3082.28 
* C & E LOSS (ft) 0.01 * Cum SA (acres) * 1904.07 * 2905.28 964.77 
***********************'~<*******************************'**************************************** 

warn1 ng : The energy l oss was greate r than 1. 0 ft (0 . 3 m) . between the cu r r ent and p revious c r oss 
section. Th1 s may indicate the need for addit i ona l c r oss secti ons . 

CROSS SECTION OUTPUT Profil e #PF#2 

*E.G. Elev (ft) * 1044.73 * Element Left OB * Cha nnel * Right OB * 
• vel Head (ft ) 3.44 • IVt. n-val . 0.032 

W. S. El ev (ft ) • 104 1. 30 • Reach Len. (ft) 500.00 501. 53 505 . 00 
Cri t IV. S . (ft ) * Fl ow Area (sq ft) *11153. 56 

• E.G. s l ope ( f t / f t) •o. 001984 * Area (sq ft) *11153. 56 
* Q Total (c f s) *166000 . 00 * Fl ow (c f s) *166000.00 
*Top wi dth ( f t) 565. 16 • Top wi dth (ft ) 565. 16 • 

Ve l Total ( ft /s) 14.88 * Avg. vel . (ft/s) 14.88 
*Max Chl Dpth (ft ) 22 . 99 * Hydr. Depth (ft ) 19.74 
• Conv. Total (cfs) *3726792 . 0 • con v . (cfs) *3726792.0 

Length wtd. ( ft ) 501.53 • wetted Per. ( f t) 577.83 
• Min ch El (ft) • 1018. 30 • shear (1 b/ s q f t) 2. 39 
• Al pha 1.00 *Stream Power (lb/ft s) • 35.58 
• Frctn Loss (ft) 1.27 *cum volume (acre - ft) • 1203.18 *30994.57 * 1414.74 
• c & E Loss ( ft ) • 0.01 • cum SA (ac r es) • 201.91 • 2909.42 • 205 . 53 • 
*********************************************************************************************** 

Warnin g: The energy l oss was greater t han 1.0 f t (0 . 3 m) . between th e current and previ ous cross 
section. This may i ndicate the need for additional cross secti ons. 

CROSS SECTION 

RIVER: 
REACH : RS : 211 . 31 

IN PUT 
Descri pti on : 211 . 31 

Le f t a nd Ri ght Channe l Bank Stati ons Int erpol a ted 
Stat i on El evati on Data num= 98 

St a El ev Sta El ev Sta El ev Sta El ev Sta 

19209.8 
19496 . 2 

19614 
19954.9 

20112 
20267 . 3 

20343 
20499 

20584 . 2 
20692 . 1 
20778.6 
20884.1 
20964.4 

21082 
21141. 3 
21236 . 3 

21457 
21576 . 7 
21672 . 8 
21754.3 

1054 19309.4 1053 . 9 19371 
1050 . 5 19510.1 1050.5 19528.9 
1021 . 1 19677.8 102 1 . 1 19724.1 
1021. 8 19973.9 1032 19980.4 
1026 . 2 20123 . 3 1028 20158 . 9 
1034 . 5 20269 . 1 1035 .1 20281 .8 

1038 20356. 11040.765 20425 . 9 
1049.5 20549.5 1051.1 20551.5 
1059. 5 20614 1060 . 7 2062 5 . 4 
1051.6 20699 . 2 1055 20718.1 
1052.4 20806 1052.5 20808.3 
1051.7 20893 1051 .9 20922.6 
1055.2 20970 . 5 1050 . 2 21010 . 5 
1053.8 21083.4 1053.5 21093. 1 
105 1 .6 21160. 1 1051 .2 21201. 6 
1049.8 21240.9 1049 . 4 21293.9 
1046.7 21459.4 1046.7 215 10. 1 
1047.8 21607.4 1058.3 21626. 3 

1062 21684 . 6 1057.7 21696.7 
1054.6 21757.7 1053 21786 

1052 .4 19415.6 1052 19462. 5 
1041.9 19531 .2 1040.766 19571 .7 
1021.3 19888.2 1022 19928 . 3 
1029.8 19994.7 1027.2 20059 
1030.9 20198.7 1033.6 202 12. 5 
1034.8 20323.2 1035.6 20338.5 
1055.5 20434.4 1057.4 20457 . 3 

1051 20571 . 1 1052.5 20575.3 
1057 20636 105 1 . 6 20682 . 5 

1055 . 1 20723 . 4 1052.3 20725 . 3 
1053.2 20835.4 1052.5 20836 . 7 
1067.4 20930.4 1067.8 20944 
1050.3 21036. 1 1052 21040.8 
1049 . 5 21124.5 105 0 . 5 21134 . 6 
1048.9 21204.4 1049. 1 21219 . 3 

1049 213 38.4 1048.2 21394.2 
1046.2 21538.8 1046.8 21571 
1059 . 1 2165 1 . 1 1060.7 21661 . 7 
1051.4 21740.6 1053.4 21745. 1 
1052 . 5 
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Elev 

105 1. 5 
1020.8 
1022. 1 
1026.6 
10 34.3 
1037. 1 

1049 
1055.6 
105 1. 6 
1052 . 3 
1052 . 2 
1066.2 
1052.7 
10 50.2 
10 52. 5 
1047. 1 
1046.8 
1060.9 
1054 . 1 



Man ning's n val ues 
Sta n val Sta n val Sta n val 

**** *** ******************** ********* ************ 
19209.8 . 037 19531. .032 20356. 1 .037 

Bank Sta : Left Ri ght Lengths: Left Channel 
19531.2 20356 .1 540 523.28 

Ineffecti ve Fl ow num= 
Sta L Sta R El ev Permanent 

20434 . 4 21786 1060 F 

CROSS SECTION OUTPUT Profil e #PF#1 

Ri ght 
460 

Post-Proj ect 

coeff contr. 
.1 

Expan . 
. 3 

*************** **** **** ** ******************* ********************************************** ***** 
E.G . Elev (ft) 1043.44 * El ement Left OB * Channel * Ri ght DB * 
ve l Head (ft) 3 . 55 * wt. n-val. 0 . 032 

* w. s . El ev (ft) * 1039.90 *Reac h Len . (ft) 540.00 523 . 28 460 . 00 
* crit W.S. (ft) * 1037.24 * Flow Area (sq ft) *109S6 . 19 

E.G. s l ope (ft/ft) *0 . 003368 * Area (sq ft) *10986 . 19 
Q Total (cfs) *166000.00 * Flow (cfs) *166000 . 00 

* Top width (ft) 819.02 * Top width (ft) 819 . 02 
ve l Total (ft/ s) 15.11 * Avg . vel . (ft/s) 15.11 
Max Chl Dpth (ft) 19.10 * Hydr. Depth (ft) 13.41 
Conv. Total (cfs) *2860350.0 * Conv. (cfs) *2860350 .0 
Lengt h wtd . (ft) 523.2S * wetted Per . (ft) 827 . 48 
Min Ch El (ft) * 1020. SO * Shear ( l b/ sq ft) 2. 79 

* Al pha 1.00 * Stream Power (lb/ ft s) * 42.1S 
Frctn Loss (ft) 1.55 cum volume (acre-ft) * 6991.62 *29938.12 * 3082.28 

* c & E Loss (ft) 0 . 2S cum SA (acres) * 1904 . 07 * 289 7 .31 964.77 
**** ***** ** **************************** ******************************************************** 

warning : 

warning: 

The ve l oc i ty head has c hanged by more than 0.5 ft (0. 15 m) . This ma y indica te the need for 
addit ional cross sections . 
The energy l oss was g r eater than 1.0 ft (0. 3 m) . betwee n t he c u rrent and previous cross 
section . Thi s may indicate the need for add i tiona l cross sections . 
Multipl e crit ical depths were found at this l ocation . The critical depth with the l owest, vali d, 
water surface was used. 

Note: 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
************************ ** ************** ** ****************************** *********************** 

E. G. El ev (ft) * 1043.46 * El ement Left DB c hannel * Ri ght OB 
Vel Head (ft) 3.53 * Wt. n- val. 0 . 032 

* w. s. El ev (ft) * 1039.93 * Reach Len. (ft) 540.00 523 . 28 460 . 00 
Cri t W. S. (ft) * 1037.24 * FlOW Area (sq ft) *11010. 38 
E. G. Sl ope (ft/ft) *0.003345 * Area (sq ft) *11010.3S 

* Q Total (cfs) *166000.00 * Fl ow (cfs) *166000.00 
* Top width (ft) S19.22 * Top wi dt h ( ft ) 819.22 

vel Total (ft/s) 15 . 0S * Avg . ve l. (ft/s) 15 . 0S 
Max c h 1 Dpth (ft) 19 . 13 * Hyd r . Depth ( ft ) 13 . 44 
Conv. Tot a l (c f s) *2870373 . 0 * Conv. (cfs) *2870373.0 

* Length Wt d . ( f t) 523.2S * wetted Per . (ft) 827 . 69 
* Mi n ch El (ft) 1020 . SO * s hea r (l b/ s q ft) 2 . 7S 

Alpha 1.00 Stream Power ( lb/ft s) * 4l.SS 
Frctn Loss ( ft) 1. 53 * cum volume (acre - ft) * 1203 . 18 *30866 . 9S * 1414.74 
C & E LOSS (ft) 0 . 2S Cum SA (acres) 201 . 91 * 2901 . 45 205.53 

* * ****** * ******* * * * * * * *** * * * * * * **** * * * * * * * * ********** ***** *** ************* ** * * * * * * * ** * * * * * * * ** * 

warn ing: 

warning: 

The ve l ocity head has c hanged by more than 0.5 f t (0.15 m) . This may indicate the need for 
additi onal cross sections. 
The energy l oss was great er than 1. 0 ft (0. 3 m) . between the c u rrent and previous cross 
section. This may indi cate the need for additional cross sections . 
Multipl e crit ical depths were found at this l ocation . The critical depth wit h the l owest , valid , 
water s urface was used. 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descript ion : 211 .21 

RS: 211.21 

Left and Right Cha nne l Bank Stations Interpolated 
Stat i on Elevation Data num= 88 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
*** ** *** ** ** ************ ******** ****** ***** ***** ******************************** 

19418.7 10 50 19432 . 3 1049.9 19486.6 
19520 1044.719528 . 74 1040.2 16 19566 

20060 . 3 1022.2 20076.2 1032.8 20080 
20174.8 1026.6 20183.9 1027.6 20204.6 
20232.4 1030.9 20272 . 7 1031.9 20335.2 
20425.2 1031.3 20429 . 3 1031 . 7 20447 . 4 

20521 . 261040.2 1620521.2S1040 . 226 20524 . 4 
20571 .8 1065.7 20580 . 9 1066 20589.3 
20646.3 1062.6 20659 . 3 1063 . 4 20674.4 
20760 . 3 1066 20772 1068 20791.6 
20S76.7 1045.5 20891 . 6 1044.9 20916.6 
21002.S 1046 . 7 21028. 1 1048.6 21034 . 5 
21130 . 1 1044.6 21249.3 1044 21250 
21324.8 1046.7 21359.3 1046.9 21432 .1 
21462.5 10 51 . 8 21469 . 8 1052.S 21533.S 
21642.6 105 7.9 21645.8 1056.1 21673.8 

21972 1044.7 21983.2 1052.6 21984.7 
2202S.7 1051 2208S.3 1 05 1. 4 22171 

105 1 19504.4 
1021.1 19781. 8 

1035 200S2 . 4 
1029 . 5 202 17 .4 
1032 . 6 20395.1 
1035 . 2 20472.4 
1041. s 20544 
1061. 5 20605. 5 
1064.S 206S3.S 
1063.6 20S14. s 
1044.2 20944.9 
1044. s 210 35 . 5 
1044.1 21260 .5 

104S 21449.9 
1052 21595.7 

1046.4 2169S 
1051.9 21991.1 
105 1. 7 

Manning ' s n values num= 
St a n val sta n val sta n val 

**** ** ****'* * * * * * ****** * * * * * ******** ******* * * * * * * 
1941S. 7 . 03 71952S. 74 . 03220521.26 .037 

Bank Sta: Left Ri ght Length s: Left Channel 
1952S . 742052 1. 26 495 493 .11 

I neffecti ve Flow num= 1 
sta L St a R El ev Permanent 

20571 .S 22 171 106S F 

Right 
475 

1050 . 9 19507 .4 
1021.6 19997.4 
1032.7 20093.4 
1030 . 4 20229. 3 

1032 20413 . 6 
1032.1 20501.4 
10 51. 9 20563.3 
10 5S . 5 20622.4 
1065 .5 20692.9 

10 59 20S46.6 
1044 . 5 20964 .5 

1044 21113 . s 
1047.3 212SS 
104S.7 21452 . 1 
10 51.9 21614.5 
1040.9 21967.4 
10 50.7 21999 

coeff contr . 
.1 

1051.4 
1022.1 
1024 . 4 
1030 . 7 
1031.7 
1030.2 
1064.6 
1060. 1 
1064.2 

1053 
1044.9 
1044 . 6 
1046.S 

· 1049.4 
1051. s 

1041 
1051.3 

Expan. 
. 3 
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• 

• 

• 

Post-Project 

CROSS SECTION OUTPUT Profi l e #PF#1 
********************** ***************************** *** **************** ************************ * 
• E.G. Elev (ft) • 1041.61 • Element Left OB • channel • Right OB • 
• vel Head (ft ) 2.62 • Wt. n-Val. 0 . 032 
• w.s. El ev (ft ) • 1039 . 00 * Reach Len. ( ft) 495.00 493 . 11 475.00 
• Crit w. s. (ft ) * 1035.55 • Flow Area (sq ft) *12788.78 
• E. G. s l ope ( ft / ft) *0.002621 • Area (sq ft ) *12788 .78 
• Q Total (c f s) *166000 . 00 • Flow (cfs) *166000 . 00 
• Top width (ft ) 987.73 • Top wi dth ( ft) 987.73 

ve l Total (ft/ s) 12.98 • Avg. vel. ( ft /s) 12.98 
• Max chl Dpth (ft) 17.90 • Hydr. Depth (ft ) 12.95 
• conv . Total (cfs) *3242182 . 0 • Conv . (c f s) *3242182.0 
• Length Wtd . (ft) 493.11 • Wetted Per . (ft ) * 1002. 50 
• Min Ch El (ft) * 1021.10 • Shear ( lb/sq ft) 2.09 
• Alpha 1. 00 • Stream Power ( l b/ ft s) * 27 . 10 
• Frctn Loss (ft) 0.60 • cum volume (acre-ft ) • 6991.62 *29795.32 * 3082.2 8 
* C & E LO SS (ft) 0 . 45 * Cum SA (acres) * 1904.07 * 2886 . 46 964 . 77 
******************* * *************"d"**'k************* ** *******"tr***************** * * ****** ** * * ***** 

warning: 

wa rning: 

wa rning: 

The velocity head ha s chang ed by more than 0.5 ft (0.15 m). Thi s may indicate the need for 
add itiona l cross sections . 
The conveyance ratio (ups tream conveyance divided by downstream conveyance) i s less than 
0 . 7 or great er than 1.4. Thi s may indicate the need for additio nal cross sect i ons . 
The energy l os s was greater than 1.0 ft (0.3 m). between the current and p revious cross 
section. Thi s may indi cate the need for add i t ional cross sect ions. 

Note: Mu ltipl e criti cal depths were found at t hi s location . Th e criti cal depth wi th the l owest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 

* E.G . El ev (ft) • 1041. 64 • El ement Left OB • chann e l • Right OB • 
• Vel Head (ft) 2 . 60 • Wt. n- val . 0.032 
• w. s. Elev (ft ) * 1039.04 • Reach Len . ( ft ) 495.00 493 . 11 475 . 00 
• cri t w. s. (ft) * 1035. 55 • Flow Area (sq ft ) *12834. 36 
• E. G. s l ope (ft/ ft) *0.002591 • Area (sq ft) *12834.36 
* Q Total (cfs) *166000 . 00 • Flow (cfs) *166000 .00 
*Top width (ft) 987 . 91 • Top Width (ft ) 987.91 

ve l Tota l (ft/ s) 12 . 93 • Avg. vel. ( ft / s) 12.93 
* Max chl Dpth (ft ) 17.94 • Hydr. Depth ( ft ) 12.99 
• conv . Total (cfs) *3261022.0 * Conv . (cfs) *3261022 .0 
* Length Wtd. (ft) 493 . 11 • Wetted Per . ( ft ) • 1002 . 71 
• Min ch El (ft) • 1021.10 • s hear ( l b/ sq ft) 2. 07 
• Alpha 1.00 • St ream Power ( lb/ ft s) 26.78 
* Frctn Loss (ft) 0.59 • Cum volume (acre- ft) * 1203.18 *30723.76 * 1414 . 74 
• c & E Loss (ft ) 0 . 45 • cum SA (acres) • 201.91 • 2890.60 • 205 . 53 • 
***********************1r************************ ************* ***** ***************************** 
war ning: 

wa rning : 

warning : 

The ve locity head has changed by more t han 0 .5 ft ( 0.15 m). This may indicate the need fo r 
additional cross secti ons. 
The conveya nce rati o ( up stream conveyance divided by downstream conveyance) i s l ess than 
0. 7 or greater than 1. 4. Thi s may indicate the need for additional cross sections . 
The ene rgy l oss was greater than 1.0 f t (0. 3 m) . between the current and previous cross 
section. This may indicate the need f or additiona l cross sec tions. 

Note: Multiple criti cal depths were f ound a t this l ocation. The cri ti cal depth with the lowest, valid, 
water surface was used . 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 

RS: 211 . 12 

Description: 211.12 - FEMA section z 

Left chann e l Bank station In terpol ated 
St at i on El evation Data num~ 63 

Sta El ev St a El ev Sta El ev Sta El ev Sta El ev 
*********************** **** ****** ** ************* ************* ****** ************* 

19314 
19482.5 
20090.7 
20287 . 8 
20453.3 
20572.2 
21082.9 
21264 . 3 
21335 . 9 

21409 
21564. 5 
22111 . 5 
22200.7 

1050.6 19321.1 
1051.2 19483 . 7 

1021 20239.6 
1020 20321. 5 

1015 . 7 20484 . 3 
1046.4 20577 . 1 
1041.6 21123 
1041.1 21277.3 
1046.9 21349 . 5 
1041. 7 21414 . 3 
1044. 7 21580. 3 
1053.1 22112.9 
1051.7 22225.6 

10 50 . 6 19403 . 5 
10 50 . 519498 . 46 
1020.4 202 59 
1020 . 6 20364.3 
1015 . 7 20510 . 9 
1044 . 9 20591.9 
1041. 5 21166 
1040.7 21299.3 
1046.7 21377 . 3 
1040 . 2 21431.9 
1044 . 8 21593 
1051. 5 22 113 . 7 
1051.6 22293.4 

Manning's n va 1 ues num= 3 

1050 . 4 19415 .2 
1040 . 58 19527 . 6 

1020 . 1 20267 
1020 . 4 20406 . 5 
1015 . 7 20526.1 
1040. 2 21035 .6 
104 1. 6 21189.7 
1040 . 6 21311 . 7 
1046 . 7 21389.3 
1040.1 21441.7 
1044 . 6 21597 
1050 . 9 22123 
1051.7 

s t a n val sta n val Sta n val 
***************************** ******************* 

19314 . 03719498.46 .032 20572.2 .03 7 

Bank Sta: Left Right Len gths: Left Channel Right 
500 19498. 46 20572.2 500 505.73 

I neff ecti ve Flow num~ 1 
Sta L Sta R El ev Permanent 

21335.9 22293.4 1050 F 

CROSS SECTION OUTPUT Profi l e #P F#1 

1050 . 5 194 70 .9 
1021 19600.2 

1022 . 5 20276 . 5 
1019 . 8 20438 .1 
1023. 8 20540 . 7 
1040 . 2 21045.7 
1041. 5 21228.3 
1043.9 21321.5 
1045.7 21395.8 
1040.6 21511.5 

1042 22094. 6 
1051. 4 22146.6 

coeff contr. 
.1 

10 50.5 
1021.1 
1019 .8 
1015. 7 
1029.4 
1040.3 

1041 
1044. 1 
1044 . 6 
1043.7 

1042 
1051. 4 

Expan. 
. 3 

************** *************************** ******* ********************* ************************** 
* E.G. El ev (ft ) • 1040.57 * El ement Left os • c hannel * Right OB * 
* vel Head (ft ) 1.11 • Wt. n-val . 0 . 032 
• w.s. El ev ( ft ) * 1039.45 * Reach Len. ( ft ) 500.00 505.73 500.00 
• Crit w. s. ( ft ) • 1029.88 • Flow Area (sq ft ) *19589 . 91 
* E. G. Slope ( ft / ft ) *0 .000691 • Area (sq ft) *19 589 . 91 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 
• To~ width ( ft ) * 1059 . 19 • Top width ( ft ) • 1059 .19 
• ve Tot a l ( ft / s) 8.47 • AVg. vel. (ft /s) 8.47 
• Max c hl Dpth (ft) 23 . 75 • Hydr. Depth (ft) 18.50 
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Post-Project 
• conv . Total (c f s) *63 13340 . 0 • Co nv . (cfs) *63 13340.0 
• Length Wtd . (ft) • 505 . 71 • wetted Per. ( f t) • 1071.42 
• Mi n ch El ( f t) * 1015. 70 * s hear (1 b/sq ft ) 0. 79 

Alpha 1.00 • St r eam Power ( l b/f t s) 6 . 69 
• Frctn LOSS (ft) 0.5 1 ° Cum Vol ume (acre-ft) * 6991.62 *29612 . 05 3082.28 
* C & E LOSS (ft) 0. 10 * Cum SA (acres) • 1904.07 * 2874 . 87 964.77 
*********************************************************************************************** 

warning : 

warning: 

The ve l oci ty head has cha nged by more t han 0.5 ft (0 .15 m). Thi s may i nd i cate t he need for 
addit i onal cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) i s l ess t han 
0.7 or greater than 1.4. Thi s may indicate the need f or additional cross secti ons . 

Note : Mul tiple critical depths were fo un d a t t hi s locati on . The critical depth with t he lowest , val id , 
water s urf ace was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
• E. G. El ev (ft) * 1040 .61 * Element Left OB • Channel * Ri ght OB * 
• vel Head ( f t) 1.11 * Wt . n-va l . 0 . 032 
* w. s. Elev (ft) • 1039.50 • Reach Le n . (ft) 500.00 505 . 73 500.00 
* crit w.s . (ft) * 1029 . 88 • Fl ow Area (sq ft) •19634.26 
• E.G. s l ope (ft/f t) *0.000686 * Area (sq ft) *19634.26 
* Q Tot a l (cfs) *166000 . 00 * Fl ow (cfs) *166000.00 
* Top wi dth (ft) • 1059 .33 • Top width (ft) * 1059.33 

vel Total (ft/s) 8 . 45 * Avg. ve l . (ft/s) 8.45 
*Max Ch l Dpth (ft ) 23 . 79 * Hydr. Depth (ft) 18.53 
* Conv . Total (cfs) *63 36533.0 * conv. (cfs) *6336533.0 
* Lengt h Wtd. (ft) 505 . 72 • Wetted Per. ( f t) • 1071. 59 
* Min Ch El (ft) * 1015 . 70 * Shear (1 b/sq f t) 0 . 79 
*Al pha 1. 00 • St ream Power ( l b/ft s) • 6.64 
* Frctn Loss (ft) 0.51 *Cum volume (acre-ft) • 1203. 18 *30539.98 • 1414 .74 
* C & E LO SS (ft) 0.10 *Cum SA (acres) 201.91 • 2879.01 205.53 
*'~<******************************************************il**********""*************1<************* 

war ning : 

warn i ng : 

The vel oc i ty head has cha nged by more t han 0 . 5 ft (0. 15 m) . This may indicat e t he need for 
add i t i onal cross sect i ons . 
The conveyance ratio (upstream conveyance divided by downstream conveyance) i s l ess tha n 
0. 7 or g reater than 1. 4 . Thi s may i ndicate the need f or addition a 1 cross s ections . 

Note: Mul tiple cri tical depths were found at this locati on. The critical depth with the lowest, val id, 
wat e r s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descri pt i on : 211.02 

RS : 211 . 02 

Left channel Bank St at i on I nterpol ated 
Station El evation Data num= 58 

Sta El ev Sta El ev Sta 

19239 1049.4 19253.3 1049 . 2 19318.8 

Elev Sta 

1049 . 3 19330 
19409 . 6 1049.3 19472.3 104919487.12 1039 . 375 19515. 1 
20111.7 1020. 1 20119.2 1025.6 20133.2 1024 . 1 20136.2 
20202 . 9 1020 . 4 20228 .3 1020.7 20238.9 1022.4 20243 . 6 
20279.9 1025 . 7 20343.8 1026.1 20394.3 1041. 3 20424. 2 
20448 . 3 1038 . 4 20459 . 5 1037.9 20468.8 1038.2 20484.1 
20501.7 1038 . 2 21087 . 6 1039. 1 21102.9 1037 . 2 21124.7 
21144.9 1032. 5 21184.2 1034.3 21243.7 1036 . 3 21300. 5 
21353 . 2 1040 21399.5 1041. 4 21439 1042 . 3 21480 
21524.4 1043 . 8 21535. 1 1043 . 6 21559.7 1042 . 3 21570 . 6 
22163.4 1052.1 22 174.7 1052 . 9 22226.3 1051. 5 22239.2 
22324.3 1052 22393.8 1052 . 8 22399.8 1052 . 7 

Manning ' s n val ues num= 
St a n val Sta n val Sta n val 

************************************************ 
19239 . 03719487 .12 . 032 20394.3 .037 

Bank Sta: Left Right Lengths : Left channel Right 
19487. 12 20394 . 3 485 493 .19 495 

Ineffective Fl ow num= 1 
Sta L Sta R El ev Permanent 
21500 22399.8 1050 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Elev Sta El ev 

1049.2 19381.9 1049.5 
1021.2 19977 . 7 1020.4 
1022.2 20140 1019.4 
1025.6 20270.1 1025 .5 

1040 20434 1040.5 
1038 20494. 6 1038.7 

1036.8 21132.2 1033 
1038.4 21315.9 1038.7 
1043 . 6 215 14.7 1043.6 
1042 . 2 22 151. 3 1042 
1051.3 22318 1051.9 

coeff contr . Expan . 
.1 . 3 

***************************** ********************* **** ***************************************** 
* E.G. El ev (ft) 1039.96 * Eleme nt Left OB • Chann e 1 * Ri ght DB 
• ve l Head (ft) 2 . 09 * wt. n-val. 0 . 032 0 . 037 
• w. s . El ev ( f t) * 1037.87 * Reac h Len . (ft ) 485.00 493 . 19 495.00 
• cri t w.s. (ft) • 1032 . 11 • Fl ow Ar ea (sq ft ) • 14121. 33 469.07 
• E.G. s l ope (ft / ft ) *0.001615 • Area (sq f t) • 14121.33 469.07 
• Q Total (cfs) *166000.00 • Flow (cfs) •164614.80 • 1385 . 15 
• Top wi dt h (ft ) • 1081.93 *Top wi dth ( f t) 893.45 188.49 

vel Total (ft/s) 11 .38 • Avg . vel . (ft/ s) 11.66 2.95 
* Max Chl Dpth (ft) 18.47 * Hyd r . Dept h ( f t) 15 . 81 2.49 
* Co nv . Total (cfs) *4130206 . 0 • conv. (cf s) *4095742.0 • 34463 .7 
• Le ngth Wtd. ( ft ) 493 . 31 • wetted Per. ( ft ) 904.60 189 . 55 
* Mi n ch El (ft) • 1019 . 40 • s hear ( l b/sq f t) 1.57 0 . 25 
*Al pha 1.04 * St r eam Power ( l b/ ft s) • 18 . 35 0 . 74 
• Frctn Loss (ft ) 0 . 82 • cum vol ume (acre-ft) • 6991.62 *29416 . 36 • 3079 . 59 
• c & E Loss (ft) 0.12 • cum SA (acres) • 1904 . 07 * 2863 . 54 963 . 68 
******************************* **************************************************************** 

warning: oi vi ded flow computed f or thi s cross-secti on . 
Note: Mul tipl e cri tical depths were fo un d at t hi s l ocat i on . The c r itical depth wi t h the l owest, valid, 

wat er s urf ace was used . 

CROSS SECTION OUTPUT Prof i 1 e #P F#2 
*********************************************************************************************** 
* E.G. El ev (ft) 
* vel Head (ft ) 
• w.s. El ev ( f t) 

• 10 39 . 99 
2.13 

• 1037.86 

* El ement 
• Wt. n-val . 
• Reac h Len. (ft) 

Lef t DB • 

485.00 
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• 

• 

• 

Post - Project 
• crit w.s. (ft) • 1032 . 11 • Flow Area ( sq ft) *14114.02 134.18 
• E.G . s lope ( ft / ft ) *0 . 001638 • Area ( sq ft ) *14114.02 134 . 18 
• Q Tota l ( cfs) *166000.00 * Flow (cfs) *165620.60 * 379 . 38 
• Top width (ft) 945 . 79 • Top width (ft) 893 . 40 52.39 • 

vel Total (ft/ s) 11 . 65 • AVg. vel. (ft/ s) 11.73 2.83 
* Max Chl Dpth (ft) 18 . 46 * Hydr . Depth (ft) 15.80 2.56 
• conv . Total (cfs) *4101719.0 • Conv. (cfs ) *4092345.0 9374 . 3 
• Length wtd. (ft) 493 . 31 • wetted Per. (ft) 904.56 • 58.48 
* Minch El (ft) • 1019 . 40 • shear (lb/ sq ft) 1.60 0.23 
* Al pha 1.01 • stream Power ( l b/ ft s) • 18.72 0.66 
• Frctn Loss (ft) 0 . 82 • cum vol ume (acre-ft) • 1203.18 *30344.07 • 1413.97 
• c & E Los s (ft) 0.13 • cum SA ( acres) 201.91 • 2867 . 67 205.23 
*******tl******************************************************************* ***********1<******** 
wa rning: Di vided flow computed for thi s cross-section . 
Note: Multiple critical depth s we r e f ound a t this location. The criti cal depth with the lowes t, valid , 

water surface was us ed. 

CROSS SECTION 

RIVER: 
REACH: RS: 210.93 

INPUT 
De scription: 210.93 

Left channel Bank Station Interpolated 
Station Elevation Data num= 50 

Sta El ev Sta El ev St a El ev Sta El ev Sta El ev 
*-ll************************************************************************* ***** 

19200 . 1 
19464 . 2 
20138 . 8 
20278 . 3 
20355.1 
20455.9 
21343 .1 
21424 . 3 
22 195. 5 
22312.1 

1048.6 19256.6 1048 . 1 19323.4 
1048 . 319479.121039 . 255 19508 . 9 

1028 20162.4 1029.4 20166 . 3 
1019 . 9 20290 1025.6 20331. 4 
1030 . 5 20397.8 1031.3 20406 . 9 
1039 . 7 20458 . 7 1037 . 8 20465.5 
1032.7 21350.5 1032 . 5 21376 . 3 
1033.9 21484.4 1034 . 5 21494 . 9 
1049.6 22217 . 9 1047.5 22260 . 9 
1051.8 22326 . 6 1051.4 22375 . 7 

1048 . 3 19376 . 7 
1021.2 19821.8 
1026.3 20172 . 8 

1025 20349 . 2 
1035.2 20414.8 
1037 . 9 20470.4 
1035.6 21390.1 
1034 . 3 21537 

1035 22263 . 6 
1051.7 22388 . 8 

Manning' s n values num= 3 
s ta n val Sta n val sta n va l 

****** *************** * ***** * * * * ** * ********* ***** 
19200.1 .03719479 . 12 .032 20414.8 .037 

Bank Sta: Left Right Lengths: Left Channe 1 
19479.12 20414.8 505 505.14 

Ineffect i ve Flow num= 1 
Sta L Sta R El ev Permanent 
21576 22397.4 1048 F 

CROSS SECTION OUTPUT Profile # PF#1 

Right 
505 

1048.6 19414 . 5 
1022.3 20131.9 
1019.1 20212 
1032.1 20351.6 
1039.6 20431.2 
1034.9 20474.7 
1033.4 21395.9 
1034 . 4 22171.3 
1034.9 22291.1 
1051. 5 22397.4 

Coeff Contr. 
.1 

1048 
1023.4 
1018.7 
1031.2 
1039.4 
1032.7 
1033.7 
1034 . 4 

1051 
1050.6 

Expan . 
. 3 

*********************************************1<*************************** *** 1<* ***************** 
* E. G. Elev (ft) * 1039.02 * Element Left OB * Channel * Right OB * 
* vel Head (ft) 1.71 • Wt . n-val . 0.032 0.037 
* w.s. Elev (ft) • 1037.31 • Reach Len . (ft) 505.00 505.14 505.00 
• crit w. s. (ft) • 1034.18 • Flow Area (sq ft) *13074.82 • 4761.32 
* E.G. Slope (ft/ f t) *0.001715 *Area (sq ft) *13074.82 • 6522.72 
• Q Total ( cfs) *166000.00 • Flow (cfs ) *145110.50 *20889.52 
• Top width (ft) * 2652.63 • Top width (ft) 928 . 37 • 1724.26 

vel Total (ft/ s) 9.31 • Avg . Vel . (ft/ s) 11 . 10 4 . 39 
• Max chl Dpth (ft) 18.61 • Hydr . Depth (ft) 14 . 08 4.29 
• conv . Total (cfs) *4008755 . 0 • Conv. (cfs) *3504292 . 0 *504463.6 
• Length wtd. (ft) 505 . 13 • wetted Per . (ft) 942.88 • 1111.13 
• Min ch El (ft) • 1018 . 70 • shear (1 b/ sq ft) 1. 48 0. 46 
*Alpha 1.27 * Stream Power (lb/ ft s) * 16.48 2 . 01 
* Frctn Loss (ft) 0.92 * Cum vol ume (acre-ft) * 6991.62 *29262.40 * 3039.87 
* C & E LOSS (ft) * 0 . 03 * Cum SA (acres) * 1904.07 * 2853.23 952.82 * 
** ** ******************************************************************************* ************ 
wa rning: Divided flow computed for thi s cros s-section. 
Note: Multipl e critical depths were found at this l ocation . The critical depth with the lowest , valid, 

water surface was used. 

CROSS SECTION OUTPUT Profi 1 e # PF#2 
******************************""*""*************************************""************************ 
* E.G. Elev (ft) * 1039.04 • Element Left OB * Channel * Right OB * 
• vel Head (ft) 1. 70 • Wt. n-val. 0 . 032 0.037 
• w.s. Elev (ft) • 1037 . 34 • Reach Len. (ft) 505.00 505.14 505.00 
• crit w.s. (ft) • 1034 . 18 • Flow Area (sq ft ) *13094.88 • 4782 . 36 
• E.G. slope (ft/ ft) *0 . 001705 • Area ( sq ft) *13094.88 * 4782 . 36 
• Q Tota l (cfs) *166000.00 • Flow ( cfs ) *145043.40 *20956 . 61 . ~~~ *~~~~ ~ms) • 

203~:~~ : l~~-w~~ih ~ms) 9iU~ . 110U~ 
• Max chl Dpth (ft) 18 . 63 • Hydr. Depth (ft) 14.10 4.31 
• conv . Total (cfs) *4020630.0 * Conv. (cfs) *3513047.0 *507582.9 
• Length wtd. (ft) 505.13 • wetted Per . (ft) 942 . 96 * 1113.10 
• Mi n ch El (ft) * 1018.70 • shear (1 b/ sq f t) 1. 48 0. 46 
• Al pha 1. 27 • Stream Power (lb/ ft s) • 16.37 2.00 
• Frctn LOSS (ft) 0.92 * Cum Volume (acre-ft) * 1203.18 *30190.04 * 1386.03 
• c & E Loss (ft) 0.03 • cum SA (acres) 201.91 • 2857.36 198.64 
************** ************************************ ************""* *** ***** *************** ******** 

warning: Divided flow computed for this cross-section. 
Note: Multipl e critical depths were found at this location . The critical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 210.83 

INPUT 
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De scri pti on: 210 . 83 
Pos t -Pro j ect 

Left Channel Bank St at i on Interpol at ed 
Stat i on Elevation Dat a num= 61 

Sta El ev St a El ev St a El ev Sta El ev St a El ev 
******************************************************************************** 

19202.3 1047 . 9 19230.6 1048.2 19316 . 1 
194 50. 411038 . 813 19469.9 1026.5 19479.2 

19961. 4 1020.6 19972 . 9 1027. 1 19981. 7 
20042.7 1023.3 20047. 1 1022 . 6 20060 . 1 
20164.7 1020 . 3 20209.2 1020.4 202 10. 1 
20306.6 1025.2 20309 1026.8 20312.4 
20408.7 1043.6 20410.4 1042. 5 20412 
21423.7 1034 . 1 21433.7 1033 21527.5 
21646 . 5 1030.2 21704.4 1029 . 9 21742.9 

21814 1044 . 7 21818.3 1046 . 4 21862 . 5 
21887 . 9 1033 . 8 21911. 6 1035 . 9 21937 . 9 
22364.7 1049 . 8 22372 . 9 1048 . 2 22423 
22499.7 1044 . 9 

Manni ng ' s n values num= 
Sta n val Sta n Val 

3 
sta 

19202.3 . 03719450. 41 .032 20410.4 

1047 .1 19412 . 4 
102 1.2 19797 . 6 
1030.2 20023.7 
1021. 5 20068 
1020 . 8 20276 . 6 
1026.3 20316 . 8 

1040 20434 . 3 
1031. 1 21554.4 
1046.2 21761. 3 
1045.9 21879.4 
1050. 1 21957.5 
1049 . 3 22443 . 3 

n val 

.037 

sank Sta : Left Ri ght Le ngths : Le f t c hanne l Ri ght 
500 19450 . 41 20410 . 4 505 505.61 

I neffecti ve Fl ow num~ 1 
s t a L Sta R El ev Permanent 

21742.9 22499 . 7 1048 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

1046. 5 19438.4 
1021 199 2 3. 9 

1029.7 200 30 . 1 
1019. 1 20084 . 8 
1019.8 20285 . 1 
1024 . 7 20372.8 
1040 . 8 20448.6 
1029 . 7 21577 . 9 

1040 21807.2 
1037.5 21883.7 
1042.6 2234 1. 8 
1049.3 22494 .1 

coeff contr. 
. 1 

1046.4 
102 0 . 9 
1028.5 
1019.4 
1022.2 
1023.5 

1034 
1029.4 
1041.3 

1035 
1042.6 
1045 . 8 

Expan. 
. 3 

*********************************************************************************************** 
E. G. El ev (ft) * 1038.07 Element Left 08 * Channel * Ri ght 08 * 
ve l Head (ft) 2.01 • wt . n-val . 0 . 032 0 . 037 
w.s . El ev ( f t) * 1036.06 *Reac h Le n. ( ft ) 505.00 505 . 61 500 . 00 
Cr i t w.s. (ft) • 1032 . 21 • Fl ow Area (sq f t ) *13077 . 97 • 3494 . 77 
E.G. s l ope (ft/ft ) *0. 001954 • Area (sq f t ) *13077 . 97 • 3531 . 45 

* Q Total (c f s) *166000 . 00 • Fl ow (cfs) *153857 . 60 *12142.44 
*Top wi dth (ft) • 2245 . 18 * Top wi dth ( ft ) 940 . 47 • 1304.71 

vel Total (ft/s) 10 . 02 * Avg . ve l. (ft/s) 11.76 3.47 
* Max chl Dpt h ( ft ) 16.96 * Hydr. Depth ( f t) 13.91 2.74 

Conv . Total (c f s) *3754969.0 * Co nv. (cfs) *3480304.0 *274665.6 
* Length Wtd. ( f t) 505.24 wetted Per. ( f t) 953.22 • 1276.53 
* Mi n c h El (ft) • 1019 .10 s hear ( l b/sq ft ) 1.67 0 . 33 
* A 1 pha 1. 29 St r eam Power ( 1 b/ ft s) • 19.69 1.16 

Frctn Loss ( ft ) 0.78 cum volume (acre-ft) • 6991. 62 *29110.76 • 2981. 59 
* C & E LOSS ( f t) 0 . 15 * Cum SA (acres) * 1904.07 * 2842.39 935 . 26 
****************** **** *****************************""*1::***********'f<** *****1<********************* 

warning : Di vi ded fl ow computed f or thi s cross-secti on . 
Not e: Mult i pl e critical dept hs were f ound a t thi s l ocat i on . The cri t ical depth with t he l owest, val id, 

water surf ace was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

E. G. El ev ( f t) • 1038 . 08 • El ement Le f t DB • Cha nne l • Ri ght OB • 
ve l Head ( f t) 2 .01 wt. n-val . 0.032 0 . 037 
w. s . El ev ( f t) • 1036 .07 • Reach Le n . ( f t) 505 . 00 505 . 61 500.00 

* Crit w. s . ( f t) • 10 32. 19 * Flow Area (sq ft ) *13083.37 • 3430.08 
• E.G. s l ope ( ft / ft ) *0.001959 *Area (sq f t) *13083.37 • 3430 . 08 
* Q Total (c f s) *166000 . 00 * Fl ow (c f s) *1 54 129.70 *11870.31 
* Top wi dt h (ft) * 2196 . 24 * Top width (ft ) 940.49 • 1255.75 

ve l Total ( ft / s) 10.05 * Avg. Ve l . (ft/s) 11.78 3.46 
* Max c hl Dpth (ft) 16.97 * Hydr. Depth (ft ) 13.91 2.73 
* conv. Total (cfs) *37 50854 . 0 * Conv. (cfs) *3482639.0 *268215.6 
• Length wtd. (ft) 505 . 24 * wet ted Per. ( f t) 953.24 • 1262.48 
• Mi nch El (ft) • 1019.10 s hear ( lb/sq f t) 1.68 0 . 33 
*Al ph a 1.28 *Stream Power ( lb/ f t s) * 19.77 1.15 

Frc tn Loss ( ft ) 0.78 *cum vol ume (acre- f t) • 1203. 18 *3003 8 . 25 • 1338 . 43 
* C & E LOSS ( ft ) 0. 15 *Cum SA (acres) 201.91 * 2846.52 184.93 
*********************************************************************************************** 

Di vided f l ow comp uted for th i s cross-sect i on . warni ng: 
warni ng : The vel oci ty head has changed by more t han 0.5 f t (0.15 m). Thi s may indi cate t he need f or 

additional cross sect i ons . 
Note : Mul t i pl e c ri tical depth s were fo und at t hi s l ocation . The criti cal depth wi t h the lowe s t, vali d , 

water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

I NPUT 
Descri pti on: 210 . 74 

RS: 210 . 74 

Le ft chann e 1 sank Sta t ion I nt e r po 1 a t ed 
St a t i on El evation Da t a num~ 63 

St a El ev sta El ev Sta El ev s t a El ev sta El ev 
***************************************** ************** **************** ****** *** 

19243 . 9 1048 . 6 19252.9 1048.6 19306 . 8 1048.4 19320.5 1047 .9 19400 . 4 1046.9 
194 17.4 1044. 519426 .121038.473 19455.3 1018.3 19887. 7 1018.2 19910 . 2 1018.2 
19912. 1 1019.4 19926.7 1020.6 19947 . 1 1020.5 19971. 2 1029.9 19999 . 5 1024.8 
20005.9 1025.6 200 26.7 1018.2 20095 . 6 1018 . 8 20149 1019.3 20154. 3 1019. 5 
20159. 1 1018 . 6 20206. 5 1019.2 20250.3 1018. 3 20256.9 1020.6 20263.3 102 1. 3 
20281 .7 1020.8 20318. 1 1022 20333.5 1021. 2 20349 . 8 102 1. 8 20361. 7 1025 . 8 
20373 . 2 1024 . 1 20404.6 1025.2 20432.5 1037.6 20433 . 7 1039 . 4 20462 . 4 1039 . 5 
20468 . 2 1036 . 5 21389.5 1036. 5 21394.6 1032 . 8 21404 1032.7 21513 .7 1032 
21520 . 3 10 33. 6 215 37 . 2 1027 . 8 215 87.9 1027 . 7 21638 .9 1028.2 21695 .6 1029 
21747 . 1 1028.9 21 771 1029.8 21801. 8 1041 21813. 2 1040. 9 22 0 57.2 1040.9 
22066.5 1043.5 22085. 1 1044. 1 22096.2 1047 . 4 2212 3 . 7 1048.7 22 156.7 1040.5 
22272.5 1040.5 22293.7 1049.5 22308.5 1048 . 9 22356.6 1048.4 22365.3 1048. 1 

22369 1048.8 22377. 5 1053.2 22399.8 1048 . 3 
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Manning' s n val ues 
Sta n val 

num= 
Sta n val Sta n val 

~'"******************************* * * * * *** * ** ** *** 
19243.9 . 03719426 . 12 . 032 20433.7 .0 37 

Bank St a: Left Right Lengths: Left Channel 
19426. 12 20433 .7 495 503.39 

Ineffective Fl ow num= 1 
sta L sta R El ev Permanent 

21801.8 22399.8 1048 F 

CROSS SECTION OUTPUT Pr ofi l e #PF#1 

Right 
500 

Post-Projec t 

coeff Contr . 
. 1 

Expan . 
. 3 

************************************************'**'*******************-!:******** ***** ************ 
* E.G. El ev (ft) . 1037.14 El ement Left OB chan ne l * Rit637B * 
* vel Head (ft) 1. 51 Wt. n-val . 0.032 
* w.s. El ev (ft) . 1035.63 * Reach Len . (ft ) 495 . 00 503.39 500.00 
* crit \oJ .S . (ft) . 1029 . 79 * Fl ow Area (sq ft) *15459.24 * 2225. 54 

E.G. Slope (ft/ ft) *0. 001245 • Area (sq ft) *15459.24 * 2225.5 4 
* Q Total (cfs) *166000.00 • Flow (cfs ) *156087.60 * 9912. 42 

* ~~~ ~~~~~ (ft) * 1394 . 18 • Top width ( f t) 997 . 84 * 396 . 34 . 
(ft/s) 9.39 • Avg . vel . ( ft /s ) 10 . 10 4. 45 

Max chl Dpth (ft ) 17.43 * Hydr . Depth ( f t) 15.49 5. 62 
* conv . Total (cfs) *4 70 3873.0 * conv. ( c f s ) *4422989 .0 *280884 .1 
* Length wtd . ( ft ) 503.21 wetted Pe r. (ft) * 1010 . 80 * 399. 47 
* Min Ch El (ft) * 1018.20 Shea r ( l b/ sq ft ) 1.19 0 . 43 

Al ph a 1.10 * Stream Power ( lb/ ft s) 12.01 1. 93 
Frctn LO SS (ft) 0. 63 * cum volume (acre-ft) 6991.62 *28945 . 14 * 2948 . 54 

* C & E LO SS 0.01 * cum SA (ac res) 1904.07 * 2831. 14 925 . 50 (ft) 
******************************************************** ***** ********************************** 

wa rning: Di vided flow com~uted fo r thi s c ross -secti on . 
Note: Multiple criti ca depths were found a t t his l ocation. The critical depth with th e l owe s t, 

water surface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
************************************************************* ***** *** *** *********************** 

E.G. El ev (ft) * 103 7.15 El ement Left OB * channel * Rig ht OB 
* vel Head (ft) 1. 50 * wt . n-val. 0.032 0 . 037 

w.s. Elev (ft) • 1035 . 65 * Rea ch Len. (ft) 495.00 503.39 500.00 
* Cri t W. S . (ft) * 1029 . 79 * Flow Area (sq ft) *15474. 10 2231.44 
* E.G. s l ope (ft/ ft) *0.001241 * Area (sq ft) *15474. 10 223 1 .44 

Q Total (cfs) *166000.00 • Flow (c f s) *156062 .00 * 9938.00 
Top width (ft) * 1394.30 * Top width (ft) 997 . 89 * 396.40 * 
vel Total (ft/ s) 9.38 * Avg. vel. (ft/s) 10 . 09 4.45 

* Max Chl Dpth (ft) 17.45 * Hydr . Depth (ft) 15 . 51 5.63 
* co nv . Tot a l (cfs) *4711988.0 * co nv . (cfs) *4429893.0 *282094.9 
* Length wtd. (ft) 503 . 21 * wetted Pe r . (ft) * 1010 .86 399 . 54 
* Min Ch El (ft) * 1018.20 Shear ( l b/ sq ft) 1.19 0. 43 
* Alpha 1.10 * Stream Powe r ( lb/ft s) * 11 .96 1.93 
* Frctn Loss (ft) 0.63 Cum vol ume (ac re-ft) * 1203.18 *29872. 52 * 1305.94 
* C & E LOSS (ft) 0 . 01 Cum SA (acres) 201.91 * 2835.27 17 5 . 45 
**** ************************** ****************** ********* *** ***********'***************** *** *** * 

vali d , 

wa rning: Divided f l ow computed fo r this cross - secti on . 
Note: Mu ltipl e criti cal depths were found at this location. The cri tica l depth wi th the l owest, val id , 

water s urface was used . 

CROSS SECTION 

RIVER: 
REACH: RS: 210.64 

INPUT 
Description: 210 . 64 - FEMA secti on Y 
St a tion Elevation Data num= 56 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
**** ********************* ** ***************'*********************** *** ********* *** 

19062.1 1046.2 19142 . 3 1046. 5 19216 . 9 1046 . 5 19239.3 
19339.3 1045.9 19359.9 1044.7 19388.6 1036.7 19405 . 4 
19522 . 4 1017.9 19688 1018.2 19812. 5 1018.5 19845 . 7 
19868.7 1023.2 19885.6 1022 . 9 19894.1 1026.4 19926.9 
20029.3 1018.2 20100.6 1018. 3 20159. 1 1018.4 20163.7 
20183.1 1020. 8 20192 . 3 1019.6 20214.4 102 1. 7 20234.8 
20298.5 1024 20323.5 1025.5 20335 1029.1 20359.6 
20430 . 1 1017.7 20460.6 1039 . 9 20483.4 1039. 5 20493.5 
21442.1 1031 .4 21449.1 1028. 1 21453.5 1025. 3 21460.9 
21483.6 1028 . 3 215 19 . 7 1032.5 22411 . 4 1032.5 22434.2 
22496.5 1049 . 4 22507 . 7 1051. 3 22521 1044.2 22524.9 
22591.1 1043 . 3 

Manning's n values num= 
sta n val Sta n val Sta n val 

********* ******** ******fr************************ 
19062 . 1 .037 19388.6 .032 20460.6 .037 

Bank Sta : Left Ri ght Lengths: Left Cha nn e l 
19388.6 20460.6 520 515.29 

Ineffecti ve Fl ow num= 
Sta L St a R El ev Permanent 
21800 22591 . 1 1048 F 

CROSS SECTION OUTPUT Profile #PF#1 

Ri ght 
495 

1046.6 19313 . 3 
1034.5 19435 . 6 
102 1. 7 19854 . 2 
1018.1 19954 
1019.2 20174 . 9 
1024. 3 20242.8 
1019. 1 20427.6 
1033 . 2 21394 .6 
1025.2 21472 . 1 
104 5. 9 22446.8 
1044 . 1 22586.3 

coeff Contr . 
. 1 

1046.3 
1017.8 
1021. 6 
1018.1 
1019.6 
1022 . 1 
1017 . 8 
1033.2 

1026 
1049.8 

1043 

Expan. 
. 3 

*************** ************ ******** ****** ************* **** **** **************************** **** * 
* E.G . Elev (ft) 

ve l Head (ft) 
* w. s. Elev (ft ) 

Crit w. s. (ft ) 
• E.G. s l ope (ft/ft) 
* Q Total (cfs) 

Top wid th (ft ) 
vel Tota l (ft/s) 

* Max c h l Dpth ( ft ) 
* conv. Total (cfs) 

Length wtd. ( f t) 
• Min ch El ( f t) 

* 10 36 . 50 
1.49 

* 10 35.01 
* 1029.00 
*0 . 001272 
*166000 . 00 
* 2977.45 

8. 82 
17. 31 

*4654881. 0 
514.84 

• 1017.70 

* Element 
wt. n-val . 

* Reach Len. · (ft) 
* Flow Area (sq ft) 
* Area (sq ft) 

* Fl OW (cfs) 
* Top width (ft ) 
* Avg . Vel . (ft/s) 
• Hyd r. Depth ( ft) 

* conv. (cfs) 
*Wetted Per. ( ft) 
• shear ( l b/ sq ft ) 

Left OB * channel * Ri ght OB • 

520.00 
0.032 0.037 

515 .29 495.00 
*15857 . 06 * 2973.76 
*15857.06 • 45 13 .74 

*15865 1 .30 * 7348 . 73 
* 1052. 38 * 1925.07 * 

10 .01 2 . 47 
15 . 07 2 . 27 

*4448812 .0 *206068.9 
* 1067 . 72 * 1312 .01 

1.18 0 . 18 
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Post-Project 
* Al pha 1. 23 * Stream Power (lb/ ft s) * * 11.80 0.44 
* Frctn Loss (ft) 0. 73 * Cum val ume (acre - ft) * 6991.62 *28764 . 19 * 2909.87 
* c & E Loss (ft) 0 . 03 * cum SA (acres) • 1904. 07 * 2819 . 29 912.17 
*********************************************************************************************** 
war ning : Di vided f l ow computed for this cross-section. 
Note: Multipl e critical depths were found a t this l ocation. The critical depth with the lowes t, valid, 

water surface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*** *'k* ****1ddt****** ****""****'f<*******************************************'k********************** 
* E. G. Elev (ft) • 1036.51 *Element Left DB * Channel *Right DB * 
* vel Head ( ft ) 1.48 * Wt . n-val . 0.032 0.037 
* w.s. Elev (ft) * 1035 . 03 * Reach Len . (ft) 520.00 515.29 495.00 
* crit w.s . (ft ) * 1029 . 00 * Flow Area (sq ft ) *15877 . 24 * 2998.86 
• E.G . s lope (ft/ft) *0.001265 • Area (sq ft) *15877 . 24 * 2998 .86 
* Q Tot a l (cfs) *166000 . 00 * Flow (cfs) *158575 . 80 * 7424.23 
*Top width (ft) * 2361.98 * Top wi dth (ft) * 1052.55 * 1309.43 

ve l Total (ft/s) 8.79 * AVg. vel . (ft/s) 9.99 2.48 
*Max Chl Dpth (ft) 17.33 * Hydr. Depth (ft) 15.08 2.29 
* conv . Total (cfs) *4 666447 . 0 * conv. (cfs) *4457743.0 *208703.5 
* Length wtd . (ft) 514 . 84 * wetted Per . (ft) * 1067 . 91 * 1314. 57 
* Min Ch El (ft) • 1017.70 * Shear ( 1 b/ sq ft) 1.17 0.18 
* Alpha 1.24 * Stream Power (lb/ ft s) * 11.73 0 .4 5 
* Frctn Loss (ft) 0 . 73 *cum vo lume (acre-ft) * 1203. 18 *29691.37 * 1275.92 

C & E LO SS ( ft ) 0 . 03 *Cum SA (acres) 201.91 * 2823.43 165.66 * 
*******'1:***********""********************************************1<******************1<*********** 

warning : Divided f l ow computed for t his cross-section. 
Note: Mul tipl e critical depths were found at this l ocation. The critical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descri pt i on: 210.55 

RS: 210.55 

Left Channel Bank Station Interpolated 
Station Elevation Data num= 55 

Sta El ev sta El ev sta 

19008 1045.1 19023.1 1045.1 19106.6 
19198.2 1045.3 19263.2 1046 19303. 5 
19375.9 1018.6 19396.7 1018 .7 19519.3 
19857.3 1026.7 19886.1 1038. 1 19909.3 
20002.1 1018 20058.3 1018. 1 20175.7 
20483.2 1040.3 20500.3 1039.7 20507.6 
21406 . 9 1033 21409.3 1032 . 1 21417.2 
21459 .3 1026 .4 21468.1 1028 .2 21496 . 9 
21626.2 1036.3 21634.2 1035.7 21643 . 8 
22449.6 1036 22451.9 1037.8 22455 . 6 
22499.9 1046 22506.9 1046.2 22537.1 

Manning ' s n va l ues num= 
Sta n val sta n val sta 

Elev Sta Elev 

1045.2 19117.1 1045 .2 
1044.219322 . 16103 7.828 
1018.6 19791 1018 .3 
1027.2 19915. 5 1030.7 
1018.1 20440. 7 1018. 3 
1034.3 21313. 5 103 3 .6 
1027.2 21429 1026 .3 
10 30.2 21548.3 1034. 3 
1035 .7 21713 1035.7 

1040 22484.4 1044 .7 
1043.6 22580.7 1043 . 5 

n val 
************************************************ 

19008 . 03719322 .16 .032 20483.2 .037 

Bank Sta: Left Ri~ht Lengths: Left channe l Right coeff 
19322 .16 2048 . 2 475 473. 19 495 

Ineffective Flow num= 1 
Sta L Sta R El ev Permanent 
21300 22585 1046.8 F 

CROSS SECTION OUTPUT Profi l e #PF#1 

Sta Elev 

19188.7 1045 .4 
19365 1023 .2 

19813.4 1028.8 
19959.6 1020 
20476.7 1037. 4 
21372 . 5 1032.4 
21456.2 1025. 4 
21557.5 1034.9 
21771.2 1036 
22494.2 1046 . 8 

22585 1043 

Contr. Ex pan . 
.1 . 3 

*********************************************************************************************** 
E.G. Elev (ft) • 1035.74 * Element Left OB * channel • Right OB • 
vel Head (ft) 1.76 * Wt. n-val. 0.032 0 . 037 
w.s. Elev (ft) • 1033.98 *Reach Len. ( ft) 47 5.00 473.19 495.00 

* crit w.s. (ft) • 1028.55 *Fl ow Area (sq ft ) *15569.62 76.06 
E.G. s lope (ft / ft) *0.001599 *Area (sq ft ) *15569.62 836.95 

* Q Total (cfs) *166000.00 * Fl ow (c fs ) *165960 .80 39. 19 
*Top width (ft) • 1780.30 *Top width ( ft) * 1117.60 662.70 

vel Total (ft/s ) 10 .61 * AVg . vel. (ft / s) 10 . 66 0.52 
Max Chl Dpth (ft) 15 .98 * Hydr. Depth (ft) 13 . 93 0 . 18 

• conv. Total (cfs) *4151855.0 * conv. (cfs) *4150875.0 980 . 2 
* Length wtd. (ft) 473.19 *wetted Per. (ft) • 1131 . 76 418.47 

MinCh El (ft) * 1018. 00 *Shear ( l b/ sq ft) 1.37 0.02 
*Alpha 1.01 *Stream Power (lb/ft s) * 14.63 0 .01 
* Frctn Loss ( ft ) 0.36 *cum vol ume (acre-ft) * 6991.62 *28578.31 • 2879.46 
* C & E LO SS (ft) 0.38 *Cum SA (acres) * 1904. 07 * 2806.46 897.47 
*********************************************************************************************** 

warning : 
war ning : 

Di vided f l ow computed for this cross-section . 
The vel ocity head has changed by more than 0 . 5 ft (0 .15 m) . This may indi cate the need for 
addit i ona l cross secti ons. 

warni ng : The conveyance ratio (upstream conveyance divided by downstream conveyance) is less t han 
0 . 7 or greater than 1.4. This may indicate the need for additional cross sections. 
Multipl e critical depths were found at this l ocation. The critical depth with the lowes t, valid, 
water surface was used. 

Note: 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
**** ************ ** -:::*<::: ************************************************************************** 
* E.G. Elev (ft) • 103 5. 76 * Element Left OB * Channel * Right DB * 
* vel Head ( ft) 1. 76 * Wt. n-va l . 0 . 032 0.037 

w. s. El ev (ft) • 1034.00 * Reach Len . (ft) 475.00 473.19 495.00 
Crit w.s. ( ft) * 1028.55 * Fl ow Area (sq f t) *15593.23 27.76 

* E. G. Slope (ft/ft) *0 . 001591 * Area (sq ft) *15593.23 27.76 
* Q Total (c fs) *166000 . 00 * Fl ow (cfs) *165989 . 80 10 . 19 
TO~ Width (ft ) * 1370.58 Top width ( ft) * 1117.80 252.78 
ve Total (ft / s) 10.63 * AVg. vel. (ft/s) 10.64 0.37 

* Max chl Dpth (ft) 16.00 * Hydr. Depth (ft) 13.95 0.11 
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Pos t -P roject 
• conv . Tota l ( cfs ) *4161094 . 0 • conv. (cf s ) *4160839 . 0 25 5 . 4 
• Lengt h wtd. ( ft ) 473 .19 • wetted Pe r . ( f t) • 1131.97 253.00 

Minch El (ft ) 1018.00 • Shea r (lb/sq ft ) 1. 37 0.01 
A 1 ph a 1. 00 • s t r eam Power (1 b/ ft s) • 14. 57 0. 00 

• Frctn Los s ( f t) 0 . 36 • cum vol ume (ac r e- ft ) * 1203 . 18 *29505 . 23 * 1258 . 72 
* c & E Loss ( f t) 0.38 *cum SA (acres) 201.91 • 2810 . 59 156.78 
**************************************************** ******************************************* 
wa r ning: 
wa r nin g: 

Divi ded f l ow computed f or thi s cross-secti on . 
The vel ocity head ha s changed by more t ha n 0. 5 ft (0. 15 m) . Thi s may indi cat e t he need f or 
add i t i onal cross secti ons . 

wa rning : 

Note: 

The conveyance r a t i o ( ups t r eam conveyance di vided by downs tream conveyance) is l e ss tha n 
0 . 7 o r greate r th a n 1. 4. Thi s may indica t e th e need for additi on a 1 cross secti ons . 
Multiple cri tical depth s were f ound a t th i s l ocati on . The c ritica l depth wi th th e l owes t, val id , 
water surface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 210 . 46 

IN PUT 
Descript ion: 210.46 

Left a nd Right cha nn e 1 Bank St ati ons I nterpo 1 a ted 
Stati on Elevation Data num= 74 

Sta El ev sta El ev St a El ev Sta El ev St a El ev 
***********************'~:**************************** ** ** * *********************** 
18491.3 1044 .8 18509 . 6 
18607.7 1045 18678 
18891 . 1 1043.9 18897.1 
19078 . 3 1042. 4 19136.1 
19266 . 3 1021.8 19276.2 
19395.8 1018 . 5 19810.2 
20094 .1 1018 .1 20114. 1 
20174 .1 1021.6 20197 . 2 
20351.5 1018 20390.4 
20656. 3 1018.8 20722.5 
20920 . 3 1019.3 20973.2 
21136. 1 1016.3 21211 . 7 

21284 1038 . 08 21290 . 7 
214 43 . 5 1044 .5 21454 

22515 1046.9 22564 . 7 

1044 . 4 185 59 .8 
1044 . 8 18723 . 7 
104 3.9 18962 . 7 
1042.2 19176.5 
1021.1 19328 .5 
1018 .3 19863 . 8 
1018.1 20127 . 6 
1018. 1 20239.9 
1018. 4 2044 3.9 

1019 20743 
1019 . 2 21047 . 3 
1018 . 4 21228 . 5 

1044 21292 . 3 
1047 . 4 21465.5 
1048. 3 2263 7 . 2 

104 5 . 8 18571.1 
1044 . 2 18801 
1043 . 6 19022. 5 
1042. 5 19201. 9 
1018.7 1935 1 . 6 
1018 . 1 19922 
1022 . 4 2012 9.6 
1018 .1 2029 5 . 4 
1018 .4 20502 .8 
1019. 6 20798. 1 
1019.3 21120.7 
1018 .3 21261.8 

1046 21334.2 
1044 . 1 22456.6 
1048 . 5 22652 

104 5 . 5 18 5 84 . 8 104 3. 3 
1044.1 18803. 4 1044 . 1 
1043.3 19024.4 1043 . 3 
1040 . 9 19233. 8 1028 . 3 
1018 . 1 19377 1018.33 
1018 . 2 20015 . 9 1018.2 
1023.9 20150.4 1023 . 9 
1018 . 2 20303 1018 . 6 
1018. 5 20565 . 4 1018 . 8 
1019. 8 20867 . 2 1019 .1 
1021. 1 21123 102 1. 2 
1036.3 21280 .4 1034.9 

1043 21405.2 1043.3 
1042.9 22498 . 8 1045 . 3 
1048 . 3 

Manning ' s n values num= 
~ n ~ ~ n ~ ~ n ~ ~ n ~ ~ n ~ 

************************'************************************** *************** ** * 
18491. 3 .037 19176.5 .032 20150 . 4 .037 21292 . 3 . 037 21454 . 025 

Bank St a: Left Ri ght Lengths: Left c ha nn e l Ri ght coeff Contr. Expan . 
19377 21284 520 522.28 50 5 . 1 . 3 

Ineffecti ve Fl ow num= 
Sta L Sta R El ev Pe rmanent 

18491. 3 19377 1048 F 
21292.3 22652 1048 F 

CROSS SECTION OUTPUT Prof ile #PF#1 
*******1:************* * 't: *** ****************************************1<****'************ -!: * ********** 
* E.G. El ev ( f t) • 1035.00 * Element Left OB * c hann e l *Ri ght OB * 
*vel Head ( f t) 0.49 * Wt. n- val. 0.035 
• w. s . Elev ( f t) • 103 4 .50 • Reach Len . (ft ) 520.00 522.28 505 . 00 
• cr i t w.s . ( f t) * 1025.05 * Fl ow Area (sq f t ) *29415.75 
* E.G. s l ope (ft / ft ) *0 . 000446 *Area (sq f t ) • 2034.49 *29415. 75 
* Q Total (cfs) *166000 . 00 • Fl ow (cfs ) *166000.00 
* Top width ( ft ) * 2040 .38 * Top wi dth ( ft ) 158 . 90 • 1881. 48 

ve 1 Tot a 1 ( f t / s) 5 . 64 * Avg . ve 1 . ( ft / s) 5 . 64 
* Ma x c hl Dpth (ft ) 18.20 * Hyd r . Depth ( ft ) 15.63 
* conv . Tot a l (cf s) *7863414 . 0 * Conv. (cfs) *78634 14 . 0 
* Le ngth wt d . ( ft ) 522.28 * wetted Per. ( ft ) * 1888 . 09 * 
• Mi n c h El ( f t) * 1016.30 * s hea r ( l b/ sq f t) 0.43 
* Al pha 1 .00 * Stream Power ( lb/ f t s) • 2 . 45 
* Frctn Loss (ft) 0.32 * cum volume (ac re-ft) • 6980.53 *28333.97 * 2874 . 71 
* C & E LOSS (ft ) 0.03 * Cum SA (ac res) * 1903.20 * 2790. 17 893.70 
**** ************************************************ ******************************************* 
wa r ni ng :· The conveyance r atio (ups tream conveyance divi ded by downs tream conveyance) i s l ess t ha n 

0.7 or greater t han 1 . 4 . Thi s may indicate the need for addi t i onal cross sect i ons . 
Note : Multipl e cri ti ca l depths were fo und a t t his l ocation . The cri t i cal dept h with th e l owe s t, val i d , 

wat er s urf ace was used . 

CROSS SECTION OUTPUT Profi l e #PF#2 
*********************************************************************************************** 
• E. G. Elev ( ft ) • 1035 . 01 * El ement Left OB * channe l • Rig ht OB * 
* vel Head (ft ) 0 . 49 * wt. n-val . 0.035 
* w. s . El ev (ft ) • 1034 . 52 * Rea ch Len. ( f t) 520.00 522.28 505 . 00 
* crit w.s. ( ft ) • 1025 . 05 * Flow Area (sq ft ) *29448. 14 
* E.G . s l ope ( ft / ft ) •o. 0004 50 * Area (sq f t ) *29448 . 14 
* Q Tot a l (cf s) *166000 . 00 • Fl ow (c f s ) *166000.00 
* To p width ( ft ) • 1881 .51 * Top wi dth ( ft ) * 1881 .51 

Ve l Total ( ft /s) 5.64 * AVg. vel . ( ft /s) 5 . 64 
* Max chl Dpt h ( ft ) 18 . 22 * Hyd r . Dept h ( ft ) 15.65 
* Conv . Total (cf s) *7827722 . 0 * conv. (cfs) *7827722 . 0 
* Length wt d . (ft ) 522.28 * we t ted Pe r. ( ft ) * 1904 . 32 
* Min ch El ( ft ) * 1016.30 * s hear (1 b/ s q f t) 0 . 43 
*Alpha 1. 00 * St r eam Power (lb/ ft s) • 2 . 45 
* Frctn Loss (ft ) 0.32 * Cum vo lume (acre-ft) • 1203 . 18 *29260.59 * 1258 . 56 
* C & E LOSS ( ft ) * 0.03 * Cum SA (a c res) * 201. 91 * 2794 . 30 * 155.35 * 
****************************************************************** ***************************** 

wa rn ing: 

Note: 

The conveyance rati o ( upstream conveyance di v i ded by downst r eam conveya nce) i s l ess t han 
0 . 7 or great er th an 1. 4. Thi s may indicat e the need for additional cross sect ions . 
Mul tipl e cri t ica l dept hs were fou nd at thi s l ocat i on . The critical depth with the l owes t , 
wat er s urface was us ed. 

CROSS SECTION 
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RIVER : 1 
REACH: 1 

INPUT 
Descripti on: 210 . 36 

RS: 210.36 

Lef t and Ri ght chann e l Bank St ati ons I nterpo l a t ed 
St ati on El evati on Da t a num= 99 

Sta El ev St a El ev Sta El ev sta 

19224 . 5 1050.4 19284.3 1050 . 7 19305 1051 19357. 1 
19404 . 8 1018 . 4 19463.3 1018 . 3 19612.3 1018. 1 19621. 3 
19667 . 3 1022 . 1 19733.3 1021.4 19790. 5 1022.1 19802.9 

19827 1026 . 5 19834. 6 1028. 4 19890 . 9 1029 19964 . 7 
19985.2 1023 19997.6 1019.2 20010 . 7 1019.2 200 32 . 2 
20087 .1 1023 20111 .8 1024 . 6 20144 . 4 1023 . 1 201 53 . 9 
20191. 7 1024 . 2 20273 . 6 1021. 2 20346 . 9 1017.4 20363 . 5 
20437.5 1019. 6 20442 . 7 1017 . 4 205 10 . 8 1017 . 5 20526 .1 
20636.5 1025.3 20692 . 9 1026 . 1 20742.9 1025 . 6 20769 . 6 
20797.4 1031 . 2 20811 . 3 1023 . 1 20868.1 1020. 3 20886.8 
21017.9 1019 . 4 21027 1020.7 21039 . 6 1017.6 21095 . 8 
21208 . 9 1018 . 7 21245 1019 . 621291.171037 . 78621291.2 3 

21368 1043.7 21407. 5 1045.3 21418.5 1048 . 3 2142 9 . 5 
21516.4 1042.2 21531.8 104 2 . 1 21606. 4 1042 . 3 21664 . 8 
21735 . 8 1042 . 3 21795.8 104 2 . 1 21853 1041.4 21904 .7 
22007 . 4 1043. 5 22067 . 8 1044.3 22085 . 5 104 4 .9 22 124 .1 

22278 1043 .1 22282. 5 1043 22 318.4 105 0 . 8 22330 . 1 
22399.2 1062.6 224 10.6 1059 . 4 22438 . 3 1043 . 7 22476 
225 17.5 1047.5 2255 4 .5 104 7. 8 22615 . 4 1044.3 22685 . 5 
22733 . 2 105 2 . 6 22752.7 1056 . 6 22761.2 1057.6 22797 . 5 

Manni ng ' s n va 1 ues num= 4 

Post -Pro j ect 

El ev sta El ev 

1049 . 619375 . 161037. 787 
1018 . 1 19634 . 8 1021. 9 
102 1. 9 19818.6 1026.5 
1027 . 7 19973. 5 1027 . 6 
1022 . 5 20039.2 1024 . 8 
102 5 . 4 20168. 7 1024 . 3 
1017 . 6 20425.8 1018 . 5 

1018 20581. 3 1024.2 
1031 . 4 20776 . 7 1032. 1 
1019. 8 21012 . 2 1019. 3 
1017.7 21149.8 1018 

10 37.81 21303.9 1042.8 
1045.3 21450.9 1041. 3 
1042. 2 21728.4 1042 .1 
1040.9 21945.9 1041 . 5 
1042. 5 222 13. 9 1042.6 
10 51. 8 22376 1061.9 
1043.3 22498.2 1043 . 9 
1043 . 5 22715 . 7 1043.9 

1059 

s t a n val s ta n val Sta n va l St a n va l 
**********"'***************************************************** 

1922 4 . 5 . 032 19357. 1 .0 37 20776.7 . 025 21303.9 . 025 

Bank St a : Left Ri ght Lengths : Lef t Chann el Ri ght Coeff cont r . Ex pan . 
19375. 162 1291.17 480 487.62 480 . 1 . 3 

I neffect i ve Fl ow num= 1 
Sta L Sta R El ev Permanent 

21303.9 22797. 5 1058 F 

CROSS SECTION OUTPUT Prof i 1 e # PF#1 
******************************'**************'R******************'k*****************1<**********1r** 

E. G. El ev (ft) * 1034 . 64 Element Le f t OB * Chann e 1 * Ri ght OB * 
ve l Head (ft ) 0 . 82 Wt. n- va l . 0.032 

* w. s. El ev ( ft ) * 1033 . 83 * Reach Len. ( ft ) 480.00 487.62 480 . 00 
* crit w. s. ( f t) * 1027 . 55 • Fl ow Area (sq ft) *22862.09 
* E. G. s l ope ( ft / ft ) *0 . 000900 • Area (sq f t) *22862 . 09 
• Q Tota l (cf s ) *166000. 00 * Fl ow (c f s ) *166000.00 
• Top widt h ( f t) * 1899 . 90 * Top width ( ft ) * 1899 .90 

ve l Total ( ft / s) 7 . 26 * Avg. vel . ( ft / s ) 7 . 26 
* Max chl Dpth ( ft ) 16.43 * Hyd r . Depth ( ft ) 12 . 0 3 

Conv . Tota l (c f s) *5532391 . 0 • Conv . (c f s ) *55 32391.0 
Length Wtd. (ft ) 487.62 * wet ted Per. ( ft ) • 1915 . 59 
Min Ch El ( f t) * 1017 . 40 * Shear ( 1 b/ s q ft ) 0 . 67 
Al pha 1. 00 *St ream Power ( l b/ f t s) * 4 . 87 
Frctn Loss ( ft ) 0. 41 *cum vo l ume ( ac re - ft ) • 6968 . 38 *28020 . 57 • 2874 . 71 

* c & E Loss ( ft ) 0 . 04 * cum SA (acres) • 1902.26 • 2767. 50 893.70 
*********************************************************************************************** 

Note: Multipl e cri ti ca l dept hs we r e f ound a t t hi s l ocat i on . The c r itica l depth wi t h th e l owes t, valid , 
wat er s urf ace was used . 

CROSS SECTION OUTPUT Profi 1 e # PF#2 
**********1<************:*********** <:: **********************************************************"'* 
* E. G. El ev ( ft ) * 1034. 66 El ement Le ft OB chann e 1 * Ri ght OB • 
* ve l Head ( ft ) 0 . 82 • wt. n-val. 0 . 032 
* w. s. El ev ( f t) * 1033.84 • Reach Len . ( ft ) 480 .00 48 7 .62 480.00 
* Crit w. s . ( f t) • 1027.55 * Fl ow Area (sq ft ) *22895.48 

E. G. s l ope (ft/ ft ) *0 . 000896 * Area ( s q f t ) *22895. 48 
* Q Tota l (c f s ) *166000 . 00 * Fl ow ( cf s) *166000 . 00 

Top vii dt h (ft) • 1899.97 * Top width ( ft ) • 1899 . 97 
ve l Total ( f t / s) 7.25 * AVg . vel. ( ft / s ) 7. 25 

• Max chl Dpth ( ft ) 16. 44 * Hydr. Depth ( ft ) 12 . 05 
* conv . Tot a l (cfs) *5545466 .0 * Conv . (c f s ) *5545466 . 0 
* Lengt h Wtd . (ft ) 487.62 * wetted Pe r. ( ft ) • 1915.67 
• Mi n ch El ( f t) • 1017 . 40 s hear ( 1 b/sq ft ) 0 . 67 
• Al pha 1. 00 *st ream Powe r ( l b/ ft s) • 4.85 
* Frctn Loss (ft ) 0.4 1 * cum vo lume (ac re- ft ) • 1203. 18 *28946 . 79 • 1258 . 56 

C & E LOSS ( f t ) 0 . 04 * Cum SA (acres) 201. 91 * 2771.63 155 . 35 
****** ** *************************************************************************************** 

Note : Multipl e criti cal dept hs were f ound at thi s l ocati on. The c r it ica l depth wi t h the l owest, vali d , 
water s urf ace was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Desc ript i on : 210. 26 

RS: 210. 26 

Left and Ri ght channe 1 Bank St ati ons I nte rpo 1 a t ed 
Stati on El evati on Da t a num= 75 

sta El ev St a El ev St a El ev St a El ev St a El ev 
*** ** ***************** *** ********** * * *************** * ******* ******** *1<********** 

18518 1039 . 8 18554. 5 1039 . 8 18657 . 8 1042 18741. 9 1041. 6 18818 1041.2 
18898.6 1041.1 18982. 3 1040 . 1 19077.8 1039 . 4 19162 10 39.9 19268. 1 1040 . 3 
19363.8 1039 . 3 19372. 2 1040 . 419377 . 071037 . 672 19408.8 1019.9 19682.2 1018 . 6 
19755. 3 1018 . 2 19759 . 5 1026 19769 1023 . 5 19813 .4 102 1. 7 19816 1022 . 7 
19816.8 1022 19849.2 1020.9 19871. 6 102 2. 5 19881.3 1022 . 3 19909 . 8 1024 . 5 
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• 

• 

• 

Post-Project 
19932 . 2 1024 . 7 19991.1 1027 . 6 20032.1 102 5. 3 20063 . 9 1021.9 20070 . 8 1022 
20075.8 1024 20075.9 1020.9 20082 . 4 102 5 20120.1 1032.8 20142.9 1027 . 4 
20152 . 1 1027 . 4 20162 1021.5 20166 . 1 1020 20257.3 1025.2 20290.7 1026.3 
20327.7 1020.7 20449 1018.6 20490.7 1017.8 20521.6 1018.3 20541.8 1020.7 
20564.4 1016.9 20641.9 1017. 2 20694.8 1022.3 20718.8 1018.4 20789. 5 1018.3 
20862.3 1019 . 1 20960 1018 . 2 20989 . 1 1018 . 9 21058.3 1018.1 21141 1018 
21241.8 1017.5 21265.8 1018.4 21280.3 1023.521331. 821037 . 672 21342 .1 1040 . 5 
21367.6 1040.4 21378.7 1044 21393 .2 1047 21408.2 1043 .8 21433 . 3 1036.1 
21453.3 1036. 5 21462.7 1039.8 21481.6 1041 22697. 5 1041 22726.9 1046.8 
22740 . 7 1043 . 8 22748.5 1041 22815.8 1041 22841.3 1048 22891 1057.7 

Manning's n values num= 5 
Sta n Val Sta n val sta n val sta n val sta n val 

18518 .037 19372.2 . 032 20694.8 .037 21342.1 .037 21393.2 .025 

Bank sta: Left Right Lengths: Left channel Right Coeff Contr. Expan. 
19377 . 0721331.82 505 512.65 520 .1 . 3 

Ineffective Flow num= 
Sta L Sta R El ev Permanent 
18518 19162 1050 F 

21393.2 22891 1050 F 

CROSS SECTION OUTPUT Profile #PF#l 
************1<*******************11:************-k*************************'************************ 
* E.G . Elev (ft) * 1034.20 * Element Left OB * Channel * Right OB * 

vel Head (ft) 0.70 * wt. n-val. 0.034 
* w. s. Elev (ft) • 1033.50 *Reach Len. (ft) 505.00 512 . 65 520.00 
* crit w.s . (ft) * 1026.47 * Flow Area (sq ft) *24788 .11 
* E. G. slope (ft/ft) *0.000776 *Area (sq ft) *24788. 11 
* Q Total (cfs) *166000.00 * Flow (cfs) *166000.00 

Top width (ft) • 1932.15 • Top width (ft) • 1932.15 • 
vel Total (ft/s) 6. 70 • Avg . vel. (ft/s) 6. 70 
Max Chl Dpth ( ft ) 16.60 * Hydr . Depth (ft ) 12.83 

• conv . Total (cfs) *59575 57.0 • conv. (cfs) *5957557.0 
• Length Wtd. (ft) 512.65 *wetted Per. (ft) * 1953.45 
• Min ch El (ft) • 1016.90 * s hear ( lb/sq ft) 0 . 62 

Al pha 1.00 Stream Power (lb/ft s) * 4. 12 
• Frctn Loss (ft) 0.49 *cum volume (acre- ft) • 6968.38 *27753 .87 • 2874.71 
* C & E LOSS (ft) 0 . 02 * Cum SA (acres) * 1902 . 26 * 2746 . 05 893.70 
*********************************************************************************************** 
Note: Multiple critical depths were found at this l ocati on. The critical depth with the lowest, vali d, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
****1<****1<************************************************************************************* 
• E. G. El ev (ft) • 1034 .22 • Element Left OB * channe l • Rig ht OB * 
• vel Head (ft) 0.69 • Wt. n-val . 0 . 034 
• w.s. El ev (ft) • 1033.52 • Reach Len. (ft) 505.00 512.65 520 . 00 
* crit w.s. (ft) • 1026.47 • Fl ow Area (sq ft) *24825.62 
* E.G. slope (ft/ft) *0 . 000773 • Area (sq ft) *24825. 62 
• Q Total (cfs) *166000.00 • Flow (c f s) *166000.00 
• Top width (ft ) * 1932 . 26 • Top width ( ft ) * 1932.26 

vel Total (ft/s) 6.69 • Avg. vel. (ft/s) 6.69 
• Max chl Dpth (ft) 16.62 • Hydr. Depth (ft) 12.85 
• conv. Total (cfs) *5972355.0 • conv. (cfs) *5972355.0 
• Length Wtd. (ft) 512.65 • wetted Per . (ft) * 1953 .56 
*Minch El (ft) • 1016 .90 • shear ( l b/sq ft) 0.61 
• Al pha 1.00 *Stre am Power ( l b/ft s) • 4.10 
• Frctn Loss (ft) 0.49 • cum volume (acre-ft) • 1203 . 18 *28679.69 * 1258.56 

C & E LO SS (ft) * 0.02 *Cum SA (ac res) 201.91 * 2750.18 155.35 
********************************************R************************************************** 

Note: Multiple critical depths were found at this l ocation. The critical depth with the lowest, valid , 
water surface was used . 

CROSS SECTION 

RIVER; 1 
REACH: 1 

INPUT 

RS: 210. 17 

Desc ri pti on: 210.17 - FEMA section x 

Right Channel Bank Station 
Interpol a ted 

stat i on El evation Data num= 81 
s t a El ev sta El ev Sta El ev sta El ev Sta El ev 

******************************************************************************** 
1852 5.7 1038 18530 . 7 1038 18532 . 2 1038.8 18540 . 9 1039 18542 . 7 1038.3 
18559.1 1038.3 18583.6 1039.8 18667.3 1040 18672.2 1040 18771.1 1039.9 
18843.2 1039.2 18918.6 1039.2 18975.6 1038.6 19067 . 9 1036.2 19141.4 1035.5 
19159.7 1029.9 19162.1 1028.2 19206.3 1023 . 5 19232 . 4 1025.6 19237.8 1026.9 
19267 . 8 1029.3 19288.9 1028 . 6 19327 . 1 1031 19354.6 1031. 5 19359.6 1019.6 
19498 . 4 1019.3 19752 .3 1018.6 19761.8 1021.9 19768.4 1019.7 19807.9 1021.1 
19826 .4 1023. 3 19861. 6 1026 .2 19939.7 1026.1 20019.7 1026 .2 20040.5 1026 

20047 1026 .8 20077 1025.5 20173.1 1021.8 20204 . 7 1022.1 20221.8 1027.9 
20260. 5 1027.9 20289. 3 1020. 1 20308. 5 1019.1 20310 1020 20324.5 1021.7 
20336.8 1017 . 9 20348 .1 1016.4 20392.6 1014 . 7 20407.8 1014.9 20421.1 1019.4 
20505 . 4 1021.6 20584 . 7 1020 20677 . 5 1020.6 20713 1019. 7 20811. 2 1021.5 
20931.9 1023.3 20991.7 1025 21079.4 1022.7 21093. 5 1022.3 21106 . 3 1024.9 
21181.2 102 3.5 21223 102 3 21231 1018.7 21249 . 3 1020.1 21260 . 4 1023 . 1 
21302.8 1025. 121334. 72 1037.43 21339.3 1039.2 21359 . 2 1038.4 21371.3 1044 
21385.9 1046.9 21435.8 1035.7 21473.1 1040 22703 .8 1040.5 22737 . 6 1046.8 
22750.2 1044. 1 22757.2 1040. 5 22826.4 1040.5 22854 1049.8 22873 . 2 1052 . 2 
22897. 3 1057 

Manning 1 s n values num= 4 
sta n va l Sta n val Sta n val Sta n val 

**********R***************"k"k"k"k"k*"k"k"k*"k*R*******R*1r"k1r"k************ 
18525.7 .037 19354. 6 .032 20991.7 . 037 21339. 3 .025 

Bank sta: Left Right Lengths: Left channe 1 Right coeff Contr. Expan. 
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19354.621334.72 505 497 . 78 495 
Pos t- Pro j ec t 

.1 . 3 
IneffecLive Fl ow num= 

Sta L Sta R El ev Permanent 
18525.7 19354.6 1050 F 
21385.9 22897 . 3 1050 

CROSS SECTION OUTPUT Pro f i l e #PF#1 
*********************************************************************************************** 
* E. G. El ev (ft ) * 1033 . 68 * El ement Left OB * Chann e l • Ri ght OB • 
*vel Head ( ft ) 0 . 94 * Wt. n-val . 0 . 033 
* w.s. El ev (ft ) • 1032.74 *Reach Len . ( ft ) 505 . 00 497 . 78 495 . 00 
* cri t w. s. (ft) • 1027.95 * Fl ow Area (sq f t) *21281. 46 

E.G. Sl ope (ft/f t) *0 . 001226 *Area (sq ft) 947 . 08 *21281.46 
* Q Total (cfs) *166000 . 00 * Fl ow (c f s) *166000.00 
*Top Wi dth ( f t) * 2172 . 14 *Top Width ( f t) 204. 17 * 1967 . 97 

ve l Total (ft/s) 7.80 * Avg. vel . ( ft /s) 7 . 80 
* Max chl Dpth ( ft ) 18 . 04 * Hydr. Dept h ( ft ) 10.81 
* conv. Total (cf s) *4740738.0 * conv. (cfs) *4740738 .0 
* Length Wtd . ( ft ) 497.92 wet t ed Per. ( ft ) * 1984.47 
* Min ch El (ft) 1014.70 s hear ( l b/sq ft ) 0. 82 

Al pha 1. 00 *St ream Power ( l b/ft s) * 6.40 
Frctn Loss (ft) 0.39 *cum volume (acre - ft) • 6962.89 *27482.78 • 2874 . 71 
c & E Loss (ft) 0. 09 * cum SA (ac res) • 1901. 07 * 2723. 10 893 . 70 

*************************"t<************f<"***********************************************1t******** 

warni ng: The conveyance rati o ( upstream conveyance di vi ded by downs t ream conveyance) is less than 
0.7 or greater t ha n 1. 4 . Thi s may indi cat e th e need for addi ti ona l cross sect ions. 

Not e: Multipl e crit ical depths were fo un d a t thi s l ocat i on . Th e critical depth wi t h t he l owest , vali d, 
wat er s urf ace was used . 

CROSS SECTION OUTPUT Profi le #PF#2 

E. G. El ev ( f t) * 1033.70 *El ement Left OB * Channel *Ri ght OS * 
*vel Head ( f t) 0.94 * Wt. n-Val . 0.033 

w.s . Elev (ft) * 1032 . 76 *Reach Len . (ft ) 505.00 497.78 495 . 00 
* cri t w. s . (ft) * 1027 . 95 * Fl ow Area (sq ft ) *21329.98 
* E. G. s l ope (ft /ft ) *0.001218 *Area (sq ft) *21329.98 
* Q Total (cf s) *166000.00 * Fl ow ( cfs) *166000 .00 

Top wi dth (ft) * 1968 .03 * Top Wi dt h ( ft ) * 1968. 03 
ve l Tot a l (ft/s) 7 . 78 * AVg. ve l . ( ft /s) 7.78 

* Max chl Dpt h ( f t) 18 .06 * Hydr. Depth ( ft ) 10.84 
* conv. Total (c f s) *4756407 .0 * Conv. (cfs) *4756407 .0 
* Length Wtd. (ft ) 497.87 * wetted Per. (ft) • 1985.79 
* Min ch El ( f t) * 1014.70 s hear ( l b/sq f t ) 0. 82 
*Alpha 1. 00 *Stream Power ( l b/ft s) • 6 . 36 
* Frct n Loss (ft ) 0.40 *Cum volume (acre- ft) * 1203. 18 *28408 . 09 * 1258.56 
* C & E LOSS (ft ) 0. 11 Cum SA (acres) 201 .91 * 2727 . 23 155 . 35 
******************************************1l******************1t********************************* 

warning: Th e conveyance rati o ( ups t r eam conveyance di vi ded by downs tream co nveyance) is l ess t han 
0.7 or greater than 1.4 . Thi s may indi cat e th e need f or addi ti ona l cross secti ons. 

Note: Multipl e c r i tical depths were fo und at thi s l ocati on . The criti cal depth wi th th e l owest, val id , 
wat er surf ace was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descri pti on: 210.07 

RS: 210.07 

Left Chann e l sank Stati on I nterpo l a t ed 
Station El evat ion Data num= 64 

Sta El ev Sta El ev s t a 

18501. 7 1038.7 185 26.7 1039 18555 . 4 
18699. 1 1037 18779 . 1 1036 18865 . 4 
19033 . 6 1009 19235 . 4 1009 19348 . 4 
20010.8 1019. 3 20015 . 9 1021. 6 20017 . 6 
20149. 1 1018.8 2024 1. 7 1019.6 20301. 9 

20395 1020 . 3 2052 3 . 6 1020 20576 
20785.8 1020 20842.9 1018.9 2085 1. 6 
20945 . 5 1031 . 5 2095 1. 8 1031.4 21011 .2 
21098. 1 1026.3 21164.8 1026 . 1 21186.9 
21220.7 1028.3 21237.2 1024.7 21246.8 
21346.3 1039.3 21383.5 1047.6 21397.9 
21455.5 1040.2 21470 1040.9 22 716.5 
22766 .1 1040 .5 22 836.3 1040 . 5 22861. 9 

El ev Sta Elev Sta El ev 

1039.2 18568 . 3 1039 18666 . 5 1038 
1013 18885 . 4 1013 18929 . 9 1011 
100919707.92 1015 . 4 7 20002 . 2 1019 . 3 

102 1. 9 20043 . 4 102 0 . 3 20109 . 3 1021 . 6 
1019 . 6 20319 . 7 1020 . 4 2038 5 . 2 1020.2 
1020.4 20689. 9 1019 . 9 20746 . 4 1020.1 
1018 . 9 20907. 6 1018 . 8 20909.5 1018.7 
1029.6 21065.6 1030 . 2 21073.1 1030.3 
1026.4 21207.2 1024.8 21212.4 1026.6 
1023. 1 21286.7 1032.7 21315.8 1034.4 
1044 . 6 21428.3 1035.2 21444 . 5 1036.3 
1040 . 5 22744. 1 1046.7 22 757.9 1043.7 
1049. 1 22885. 1 1052. 1 

Manning ' s n values num= 
Sta n val sta n val sta n val sta n val St a n val 

~~****************************************************************************** 

18501. 7 .032 18779. 1 

sank Sta : Le f t Ri ght 
19235.4 20945 .5 

I ne ffect i ve Flow num= 
St a L Sta R Elev 

18 501. 7 19210 1048 
21383. 5 22885. 1 1048 

.037 18865.4 . 02 19235.4 

Lengths: Lef t Channel 
511 494.01 

Permanent 
F 
F 

Ri ght 
499 

CROSS SECTION OUTPUT Pr ofil e #PF#1 

.037 20945 . 5 

coeff contr . 
.1 

. 025 

Ex pan . 
. 3 

*'1:************************************************************1<********1<*********************** 
* E. G. El ev (ft ) 
* vel Head (ft ) 
* w.s . El ev (ft ) 
* crit w.s. ( ft ) 
* E.G . s l ope ( ft / ft ) 
* Q Tot a l ( cfs) 
* Top wi dth C ft ) 

vel Tot a l ( ft /s) 
* Max Chl Dpth ( ft ) 
* conv. Total (c f s) 
* Lengt h Wtd. ( ft ) 

• 1033 . 20 
0 . 65 

* 1032 . 55 
• 1025 .16 
*0 . 000552 
*166000. 00 
* 2494.02 

5. 87 
23.55 

*7064359 . 0 
495 . 07 

* El ement 
* Wt . n-val . 
* Reach Len . ( ft ) 
* Flow Ar ea (sq ft ) 
* Area (sq ft ) 

* Fl ow (c f s) 
* Top wi dth ( ft ) 
* Avg . ve l . ( f t/s) 
* Hydr . Depth ( ft ) 

* Conv. (c f s) 
* we t ted Per. ( ft ) 

Left os * c ha nnel * Ri ght os • 
0.020 0.037 0.025 

511 .00 494.01 499 . 00 
598 .14 *26116 . 53 * 1546 . 10 

9112. 67 *26116 . 53 * 1546 . 10 
* 8579 . 17 *151529.60 * 5891 .20 

44 3. 35 * 1710. 10 340.57 
14. 34 5.80 3 . 81 
23.55 15 . 27 4 . 54 

*365098 .3 *6448552.0 *250708.0 
25.40 * 1713. 11 343. 10 
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Post-Projec t 
* Mi n ch El (ft) • 1009.00 * s hea r (l b/ sq ft) 0. 81 * 0 . 53 0.16 
• Alpha 1.21 * Stream Power ( lb/ ft s) • 11.64 3.05 0.59 
* Frctn Loss ( ft) 0. 18 * Cum vol ume (ac re- ft) * 6904. 58 *27211 . 96 * 2865.92 
* C & E LOSS (ft) 0.07 *Cum SA (acres) * 1897 . 32 * 2702 . 09 891.77 
********************* ****************************************** ******************************** 
warni ng: The conveyance rati a ( ups tream conveyance di vided by downstream conveyance) is 1 e ss than 

0.7 or greater tha n 1.4. Thi s may indicate the need for add itional cross secti ons . 
Note : Mu l tipl e criti cal depths were found a t this l ocati on . The criti cal depth with the l owest, valid , 

water s urface was used. 

CROSS SECTION OUTPUT Profile # PF#2 
***1<******************************************************************************************* 
* E.G . Elev (ft ) • 1033.19 * Element Le f t OB * Channel • Right OB • 
* vel Head (ft) 0.5 7 * wt. n-val. 0.020 0.037 0.025 
• w.s . Elev ( ft ) • 1032 .62 * Reach Len . (ft) 511.00 494.01 499 . 00 
* c r it w. s. (ft) • 1024 .39 * Flow Area (sq ft) 599.97 *26239.49 * 1218.13 

E.G . s lope (ft/ ft) *0.000574 * Ar ea ( s q ft) 599.97 *26239.49 • 1218.13 
* Q Tot al (cfs ) *166000.00 * Flow (cfs ) * 5673 . 65 *155764.30 * 4562.04 

Top width (ft) • 2015 . 00 *Top width (ft) 25 . 40 • 1710 . 10 • 279 . 50 • 
vel Tota l ( ft /s ) 5.92 * Avg. vel. ( ft / s) 9 . 46 5.94 3.75 

* Max Chl Dpth ( ft) 23.62 * Hydr . Depth (ft) 23.62 15 . 34 4. 36 
Conv . Tota l (c f s ) *6926312.0 * Conv . (cf s ) *236731 . 9 *6499230.0 *190349.9 

* Length Wtd . (ft ) 494 .86 *wetted Per . (ft) 49.02 * 1713.11 285. 75 
• Min ch El (ft) • 1009 .00 • s hear ( lb/sq ft) 0 . 44 0.55 0 . 15 
*Al pha 1 . 04 *St r eam Powe r ( lb/ ft s ) * 4.15 3.26 0. 57 

Frctn Loss (ft) 0.19 Cum volume (acre - ft) * 1199 . 70 *28136 . 29 • 1251.64 
* C & E LOSS ( f t) 0. 04 * Cum SA (acres) 201.76 * 2706 . 21 153. 76 
*******1<*************************************************************************************** 
wa rning : 

No te: 

The c onveyance ratio ( ups t re am conveyance di v ided by downstream c onveyance) i s less tha n 
0 . 7 or greater than 1.4 . Thi s may indicate the need for addi ti onal cross sections. 
Multiple criti cal depth s we re found at this l ocation. The critica l depth with the l owe s t , 
wate r s urface wa s used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 209.98 

RS: 209.98 

Stati on El evation Data num= 98 
s ta El ev sta El ev sta El ev sta El ev Sta El ev 

******************************************************************************** 
18668.5 1036.618697 . 08 1036.418734 . 38 1036.7718827 . 89 1037.1718891.14 1036.77 

18984. 54 1033 . 9819015. 54 103519019 . 11 1036.0719039 . 74 1037.8819063.96 1036 . 69 
19080 . 08 1034.7119102.37 1034 . 8 19117 . 4 1036.2919128 . 81 1038.3719161.01 1038.7 
19178 . 98 1037 . 1419223.54 10 37 . 1519252 . 87 1037.2419262.16 1038 .1619316 .53 1037. 12 
19320 . 05 1035.9519346.13 1017.919404.18 999.3319419.58 1000.0419454 . 66 1000 . 8 
19509 . 56 1001 . 6919648 . 56 1006.2919693. 86 1007 . 9819730.85 1009 . 0719783 . 08 1010 . 1 
19870.73 1011.219935.511009.78 19954 1007.5419988 . 72 1014.2820002.24 1019.63 
20016.49 1022 . 820034.93 1023 . 4720061.33 1023. 5220103 . 67 1021. 5120115 . 62 1017 . 75 
20160.94 1015.420177.85 1012 . 4120193 . 89 1011.1520245 . 68 1011 . 4220291.47 1013.6 
20306 . 68 101720338.83 101820381.79 1019 . 5320395 . 72 1020.8720434.04 1022 . 84 
20504.16 1024.1620538.37 1026.0220546.29 1027. 5920556.23 1033.0920611. 04 1034 
20650 . 54 1033.8220666 . 54 1023. 78 20679 . 7 1019 . 86 20720.9 1017.8420734.97 1017 . 5 
20785 . 73 1017 . 7120811.04 1018.9120884.31 1020 . 0320910 . 52 1019.3820949.25 1017 .17 
21078.22 1017 . 521129.65 1017.821152.66 1017.8221174.06 1019.242 1200 . 18 1019.51 
21229.85 1019 . 9121245.64 1019.4921252. 12 1018 . 421270.29 1017.9921289. 12 1018. 16 
21307.13 1020 . 2121315.98 1023.3321341. 38 1040 . 8121348.39 1043.3821377.38 1043. 15 

21386. 5 1042.4621406.32 103621416.82 1035 . 282 1428.25 1036 . 3321450 . 49 1039.82 
21469.3 1035.78 21483 . 2 1034 . 6521522 . 63 1034 .221567.64 1035 . 52 1599 . 88 1035.51 

21661.06 1034 . 7621726 . 66 1034.4221811.43 1034. 72 21853.4 1035 . 6921940 . 91 1035.84 
21952.68 1035 . 421966 . 07 1033.85 21992.8 1034 . 48 

Manning's n values 
Sta n val 

4 num= 
Sta n val n va l Sta n va l sta 

18668.5 . 03719316.53 . 03220611. 04 . 03521348.39 . 037 

Bank Sta : Left Right Lengths: Left Channel 
19316 .5320556.23 519 492.54 

Ineffective Flow num= 1 
sta L Sta R El ev Permanent 

21348.39 21992.8 105 0 F 

CROSS SECTION OUTPUT Profi l e #PF#1 

Righ t 
49 7 

coeff contr. 
.1 

Expan . 
. 3 

********************* ***********************************'t:************************************** 
* E.G. El ev ( f t) • 1032.95 * El ement Left OB * c hannel • Ri ght DB • 
* vel Head (ft) 0 . 40 * Wt . n-val. 0 . 032 0.035 
* w.s. Elev (ft) • 1032.54 • Reach Len. ( f t) 519 . 00 492 . 54 497 . 00 

crit w.s. (ft) • 1020.16 * Flow Area ( s q ft) *24273 .19 • 9254 . 27 
* E.G. slope (ft/ ft) *0 . 000255 *Area ( sq ft) *24273 .19 • 9254 . 27 
* Q Total (cfs ) *166000 . 00 • Flow ( cf s) *130397 . 60 *35602.38 
* Top widt h (ft) • 1907.07 • Top width ( ft) • 1230 . 27 676.80 

vel Total (ft/ s) 4.95 Avg. vel. (ft/ s) 5.37 3.85 
*Max Ch l Dpth ( ft ) 33.21 Hydr. Depth ( ft ) 19 .73 13.67 
* conv. Total (c f s) *10404 160.0 * conv. (cfs) *8 172758.0 *2231403.0 

·Length Wtd. (ft ) 493 . 45 wetted Per. ( ft ) * 1243.18 683 . 72 
*Min ch El (ft) 999 . 33 s hear ( l b/sq ft ) 0.31 0.22 
* Alpha 1.05 * Stream Power ( lb/ ft s) • 1.67 0.83 
• Frctn Loss (ft ) 0 . 13 *cum volume (acre-ft) • 6851.13 *26926.23 • 2804 . 06 
* C & E LOSS (ft) 0 . 01 * Cum SA (acres) * 1894.72 * 2685.4 1 885.94 
***************************************R-******************************* * ************** **** *1t*** 

valid, 

warning: Divided fl ow computed for thi s cross -section . 
Note : Multipl e criti cal depths were found at this location. The criti cal depth wit h th e l owes t, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profil e #P F#2 
**** ************ ************************************ *********************** ******* *** ********** 
* E.G. Elev (ft) 

vel Head (ft) 
• w.s. Elev ( ft ) 

• 1032.96 
0 . 42 

• 1032.54 

* Element 
Wt . n-val. 

• Reach Len . (ft) 

Left OB * 

519.00 
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channel • Right DB * 
0 . 032 0.035 

492.54 497.00 



Post-Pro j ect 
• crit w.s. (ft) * 1019.84 * Fl ow Area (sq ft) *24262 .38 * 8374 . 08 
* E.G. s lope (ft/ft) *0.000266 *Area (sq ft) *24262.38 • 8374 . 08 
• Q Total (cfs) *166000.00 * Fl ow (cfs) *133162.20 *32837 .81 

Top Width ( ft ) * 1833 . 72 *Top Wi dth (ft) 1230.24 603 . 47 
vel Total (ft/s) 5.09 * Avg. vel . (ft/s) 5.49 3.92 
Max chl Dpth ( ft ) 33.21 Hydr . Depth ( f t) 19.72 13.88 

* conv. Total (c f s) *10180790.0 * conv. (c f s) *8166844.0 *2013944. 0 
Length wtd . ( ft ) 493 . 41 wetted Per. (ft) * 1243 . 14 621.10 
Minch El ( ft ) 999 . 33 s hear ( lb/sq ft) 0.32 0.22 
A 1 ph a 1. 05 * stream Power (1 b/ft s) * 1. 78 0. 88 

• Frctn Loss (ft) 0 .14 cum volume (acre-ft) * 1196.18 *27849.92 * 1196.70 
* C & E LOSS (ft) 0 .01 * Cum SA (acres) 201.61 * 2689.54 148.70 
*********************************************************************************************** 

war ning : Di vided flow computed for t hi s cross-secti on. 
Note: Multi pl e critical depths were f ound at this l ocation. The critical depth with the l owest, vali d, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descripti on : 209.88 

RS: 209.88 

stati on Elevation Data num= 86 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

******************************************************************************** 
1868 1. 6 1038 . 618731.14 

18972.22 1038 . 2419086.42 
19370 . 23 1038 . 8619431.06 
19524 . 73 1029.93 19566.56 
19769 . 93 999.1719800.24 
19910 . 09 1007. 3819960.95 
20036 . 86 1016.6420060.08 
20170 .17 1013.9920191.29 
20367 . 77 1016.1920385.95 
20483.89 1034.6720565.05 
20726.21 1029.2420755.18 
20909.35 1016 . 3220995.87 
21082.94 1016.8821108.18 
21284.76 1017 .3721304.47 
21343.21 1043.6321377 . 98 
21434 . 81 1040.0221446.16 
21854.56 1036.721882.84 

22079.6 10 33.84 

1039.218763.46 1039 . 3418856.45 
1038.3619133. 19 1038 . 6419247.38 
1038.94 19464. 1 1038 . 519478.74 
1008.1219598 . 63 999 . 5119640.57 
1000.6319830 . 26 1001 . 6519848.56 
1006.4419998 . 92 1008.33 20019.7 
1015.9420081 . 03 1011. 7120128.18 
1014.7620234 . 45 1014.920257.49 
1016.3620409 . 64 1018.120423.5 4 

103320635.49 1032.8420681.89 
1027.1320770. 71 102 3 . 620820.79 
1013.3921052.42 1013.4521060.47 
1017.3421171.62 101821195.56 

102021317.07 1026.0321331.64 
1042.6221388.21 1041.8121404.25 

1041.121487 .63 1038.1921660.18 
1033.221940.17 1033.1622030.34 

1038 . 79 18905.9 1038 .3 
1040.419312.42 1039.2 

1036.9519516.39 1036.33 
997.7919691. 39 997.69 

1003.4919859.91 1005.96 
1012.7920028.16 1015.5 
1008.5820166.29 1012.01 
1014.2520347.95 1015 . 5 
1022.3220456.01 1034.43 
1031 . 6520696.22 1030.98 

1021.320895.81 1016.98 
1014.022 1069. 18 1016.28 
1018 . 042 1256.03 1018 

1035 . 82 1333.55 1039.79 
1035 . 52 1425 . 05 1035.73 

1036 . 972 1711 .89 1036.75 
1033.8822065.08 1034.17 

Manning ' s n val ues num= 4 
Sta n val Sta n val sta n val sta n val 

**************************************************************** 
18681.6 . 03719516.39 . 03220409. 64 . 03521343.21 

Bank Sta : Le f t Ri ght Le ngt hs: Left Channel 
19516 . 3920456.01 504 500.82 

I neffect i ve Flow num= 1 
Sta L Sta R El ev Permanent 

21343 . 21 22079.6 1050 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Right 
498 

. 025 

Coeff Cont r. 
. 1 

Expan. 
. 3 

*********************************************************************************************** 
* E.G. El ev (ft) * 1032 .80 * Element Left OB * Cha nnel * Rig ht OB • 
* vel Head ( ft ) 0 . 53 * wt . n-val . 0.032 0.035 
* w. s . El ev ( ft ) * 1032.27 *Reach Le n. ( f t) 504.00 500 . 82 498.00 

c ri t w. s. ( f t) * 1018.95 * Fl ow Area (sq ft ) *21426.51 8430.51 
*E .G. Sl ope ( ft /ft) *0. 000282 *Area (sq ft) *2 1426.51 8430.51 

Q Total (c f s) *166000.00 *Fl ow (cfs) *133597 . 40 *32402.60 
Top widt h ( ft ) * 1597 . 17 * Top widt h ( f t) 928 . 54 668.64 
ve l Total (ft/s) 5 . 56 * Avg. ve l. Cft/s) 6 . 24 3.84 

*Max c hl Dpth (ft) 34.58 * Hydr . Depth ( ft ) 23 . 08 12.61 
Conv. Total (cfs) *9888117 . 0 * Conv. (cfs) *7957992. 0 *1930125.0 

* Length Wtd . (ft) 500.06 *wetted Per . (ft) 94 1. 01 673.20 
* Min ch El (ft) 997.69 Shear ( 1 b/sq ft) 0. 40 0. 22 
*Alpha 1.11 Stream Power ( lb/ ft s) 2.50 0.85 

Frctn Loss ( ft ) 0.14 *Cum Volume (acre-ft) 685 1. 13 *26667.86 2703.18 
C & E LOSS (ft) 0.03 *Cum SA (acres) 1894.72 * 2673 . 21 878.27 

*********************************************************************************************** 

war ning: 
Note: 
Note: 

Divided flow comp uted f or t hi s cross-section. 
Mann ing ' s n values were composited to a si ngl e valu e in the main channel . 
Multiple c ri tical depths were found at this l ocat i on . The criti cal depth with th e l owest, vali d, 
water s urf ace was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
* E.G. Elev (ft) * 1032 . 81 * El ement Left OB * Chan ne l Ri ght OB * 
• vel Head ( ft ) 0.54 * Wt. n-val. 0.032 0.035 
* w. s. El ev (ft) • 1032 . 27 * Reach Len . ( ft ) 504 . 00 500.82 498 . 00 
* cri t w. s . ( ft ) • 1018.95 * Flow Area (sq ft) *21430. 37 8229 . 42 

E. G. Sl ope (ft/ft ) *0 . 000284 *Area (sq ft) *21430.37 * 8229.42 
• Q Tot a l (cfs) *166000 . 00 * Flow (c fs) *134210 . 80 *31789.22 

Top width (ft ) * 1570.83 *Top wi dth (ft) 928.55 642.27 
vel Tot a l (ft/s) 5 . 60 * Avg. vel . (ft/s) 6.26 3.86 
Max c hl Dpth ( ft ) 34 . 58 * Hydr. Depth (ft) 23.08 12 .81 
Co nv . Tot a l (cf s) *9845730.0 * Conv. (c f s) *7960260. 0 *1885470 . 0 

* Length wtd. (ft ) 500.07 * wetted Pe r. ( ft ) 941 .03 656.42 
Min ch El ( ft ) 997 .69 * s hear ( 1 b/sq ft ) 0. 40 0 . 22 

*Alpha 1.10 *Stream Power ( lb/ ft s) 2.53 0.86 
* Frctn Loss ( ft ) 0 . 14 * cum volume (acre-ft) 1196.18 *27 591.60 * 1101.98 
* c & E Loss ( ft ) 0 . 03 * cum SA (acres) 201.61 * 2677.33 141. 59 
*********************************************************************************************** 

warning : 
Note: 
Note: 

Divided flow comput ed fo r this cross - sect on. 
Manning ' s n values were composited to as ngl e valu e in th e mai n channel . 
Multiple critica l dept hs were found a t th s location . The critica l depth with the l owest , vali d, 
wate r s urf ace was used . 
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CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 209.79 

RS: 209.79 

station Elevation Data num= 88 

Post-Projec t 

s ta El ev Sta El ev St a El ev sta El ev sta El ev 
***************************************1<*1<****************** ****1<*1<************* 

18478 1039.118547.32 103918680. 54 1038.718735.84 1038.4718778.47 1038.2 
18867.63 1037. 5818904. 62 1036.9318958.14 1036 . 2 518987.49 1036.1919073.08 1036. 32 
19236 . 66 1036 . 9419329.91 1037.219382 . 24 1037.7819444.07 1038 . 1919498 . 52 1036.22 
19513 . 54 1031 . 4319553.99 1022 .1 19571.5 1020.3419590.34 1017.2619645.32 1016.75 
19753 .15 1-014 . 3619823 . 32 1013. 32 19865 . 9 1012. 5120020. 52 1008.820043.28 1006. 98 
20061.01 1005.1920070 . 25 1004.720120 . 93 1003 . 6520155.77 1002.9320174.93 1004.69 
20213 . 95 1006.75 20261. 7 1007 . 5120277 . 78 1007 . 8520407 . 18 1011.4220429.11 1012 . 6 
20436. 72 1013. 720443 . 55 1015 . 9720451. 81 102 3. 520483 . 82 1034. 23 20498.1 1034. 58 
20504 . 71 1032.1120512.34 1031.320519.12 1028. 42052 4 .31 1027.4920534.91 1023.1 
20549 . 48 1022.87 20586 1022.8420614.75 1024.6720638.75 1025.120684.87 1023.81 

2070 7 .6 1023.6 20720.8 1024.0920733 . 07 1027. 3820758.04 1028 . 2320764.93 1024. 95 
20778.48 1019.7220808 . 83 1015.9720831.65 1014.9820846.84 1012 . 8520881.12 1010 . 1 

20897 .1 1009 . 120912.85 1008 . 7820959.43 1008.1620989.08 1008 . 2621049.83 1008.81 
21103 . 7 1009 . 3121134.95 1010.2721154 .91 1011. 44 21200.09 1013 . 86 21269.9 1014.57 

21288 . 19 1015 . 0921300.8 5 1016.8321308.56 1020.921327.41 1033.5421334.24 1037.02 
21338.6 1038.0621361.76 1037.2221390.51 1032.6821458 . 96 1029.4621474 . 45 1028.08 

21483.78 1027.99 21534.4 1030.1521640.51 1029.921698 . 99 1031.1721796.88 1033.95 
21828.55 1033.721867.29 1033.0421943.58 1033 . 24 

Manning's n val ues 
s t a n val 

4 num= 
sta n va l n va l Sta n val Sta 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * 
18478 .03719444 . 07 . 032 20498 . 1 .035 21338.6 .025 

Bank Sta: Left Right Lengths : Left channel Right coeff cont r . Expan. 
19444.0720483.82 497 500.22 505 . 1 . 3 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

21338 . 621943 . 58 1045 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
*********** *** *****************1<***1<************ ** *-f<** ***************************************** 
• E. G. Elev (ft) • 1032.63 • Element Left DB • channel • Right DB • 
• vel Head (ft) 0.42 • Wt. n-val . 0.032 • 0.035 
• w. s . El ev (ft) • 1032.21 * Reach Len. (ft) 497.00 500.22 505.00 
• crit w.s. (ft) * 1018.56 * Fl ow Area (sq ft ) *19542.32 *13059.71 
• E. G. Sl ope (ft/ft) *0.000266 * Area (sq ft) *19542 . 32 *13740.2 3 
• Q Total (cf s) *166000.00 • Flow (c f s) *109228 . 10 *56771.91 
• Top wi dt h (ft) * 2124.70 • Top width (ft) 968.59 • 1156 . 12 

ve l Total (ft/s) 5.09 • Avg. vel. (ft/s) 5 . 59 4.35 
* Max Chl Dpth ( ft ) 29 . 28 * Hydr. Depth (ft) 20. 18 15.91 
• Conv . Total (cfs) *10179000.0 • Conv . (cfs) *6697790.0 *3481214.0 
• Length Wtd. (ft) 502 . 29 • Wetted Pe r . ( ft ) 974.56 830 . 10 
• Min ch El (ft) • 1002 . 93 • s hear ( lb/ sq ft ) 0.33 0.26 
• Alpha 1.04 • Stream Power (lb/ ft s) * 1.86 1.14 
• Frctn Loss (ft) 0 . 21 • cum volume (acre-ft) * 6851.13 *26432.35 * 2576 . 44 
* C & E LOSS ( ft ) 0. 04 * Cum SA (ac res) * 1894.72 * 2662 . 30 867 . 84 
******** *1: *** 1: ***1:*1:** ***1:*******************'t:******* ** ************* ******** **** *1: ************* 

warning: 
warning: 

Note: 

Divi ded flow computed for this cross-section . 
The conveyance rati o (upstream conveyance di vi ded by downstream conveyance) is less than 
0.7 or great er than 1.4. This may indicate the ne ed for additiona l cross sections. 
Multipl e critical dept hs were found at thi s location. The critical depth with the lowest, 
water surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 

* E. G. Elev ( ft) * 1032.64 * Element Left OB * Channel * Ri ght DB * 
* ve l Head (ft) 0 . 42 • Wt. n-val. 0 . 032 * 0.035 
• w. s . El ev (ft) • 1032.21 • Reach Len. (ft) 497.00 500.22 505.00 
• crit w. s. (ft) * 1018.56 • Flow Area (sq ft) *19545.75 *12849.43 
• E.G . s lope (ft / ft) *0.000269 • Area (sq ft) *19545.75 *12849.43 
• Q Total (cfs) *166000. 00 • Flow (cfs ) *109809. 80 *56190 . 23 
• Top width (ft) • 1764.06 • Top width ( f t) 968 . 60 795.46 

vel Total (ft/ s) 5.12 • AVg . vel. (ft/ s) 5 . 62 4.37 
* Max Chl Dpth ( ft ) 29 . 28 * Hydr . Depth (ft) 20 .18 16.15 
* Conv . Total (cfs) *10127920.0 • Conv . (cfs) *6699665.0 *3428254 . 0 
• Length wtd . (ft) 502.29 • wetted Per . (ft) 974 . 58 815 . 63 
* Min ch El (ft) * 1002.93 • shear ( l b/ sq ft) 0 . 34 0. 26 
• Alpha 1.04 • Stream Power (lb/ ft s) * 1.89 1.16 
• Frctn Loss (ft ) 0.21 • cum volume (acre-ft) • 1196.18 *27356.04 981.49 
• c & E Loss (ft) 0. 04 • cum SA (acres) 201.61 • 2666 . 43 133.37 
* * ***** * **** * * ** * *** * *R RR RR'IIt R R RRRR******* **** * ** R11: 11:R'IIt* * * *R11: 11: 11: 11:11:11:11:11:11:11:11:11:*11:11: 11: 11:R11:11:R 11: 11: 11: 11: 11:'11t11:****R* R-Ir* 

Divided flow computed for this cross - section. warn ing: 
warning: 

Note: 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 
0.7 or greater than 1. 4. This may i ndicate the need for addit ional cross sections. 
Multipl e cri tical depths were found a t this locat ion. The critical dept h with t he lowest, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 

RS: 209.69 

Descripti on: 209.69 - FEMA Section w 
Cross Section updated per TranSystems 

corporation Mapping (2004) 
station Elevation Data num= 79 

sta Elev sta Elev sta Elev Sta El ev Sta Elev 
******* ******* ****** *********************** ************************ ************* 

18475 . 3 1036.618 501.27 1037 . 0118555.73 1037 . 118604 . 16 1037.9418693.61 1037.91 
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valid , 

vali d, 



Post - Pro ject 
18713.08 1036 . 4218856 . 56 1035 . 7218924. 19 1035 . 419013 . 81 1034.4219062.29 1034 . 42 
19100.44 1035.66 19147 . 2 1036 . 5619175.29 10 37.619244.67 1036.2819338.84 1035.73 
19385 . 14 1036.2 19430 . 61 10 36.2719492 . 43 1036.219500 . 27 1032.79 19 507 . 8 102 7 . 51 

195 16 .11022.71 19518 .8 102019525 . 43 1018.82 19559 . 45 1018.4119579 . 01 1020.7 
19621.14 102 3 .7319647 . 77 1025.9119673.24 1024.8619715.23 1027 . 0919785.34 1030. 41 
19832.97 1032 . 119857.65 1032 . 3420024.37 1032 . 0320044.93 1031 . 820057 . 41 1025.71 
20124.81 1017 . 2620165.14 1016.7620174.99 1015.7520227.11 1009 . 820264.95 1007.86 
20292.56 100 5 . 59 20344 . 4 1004.3 120389. 19 1005 . 67 20433 . 3 1007 . 520470. 15 1013.38 
20529 .15 1027.94205 38.92 1033 .7520544 . 22 1035.720556.02 1035 . 8420597.43 1035.25 
20618.65 1034.6320650.09 10 33.9320675 .14 1032.8920717 . 21 1028.8520759. 34 1012.69 
20783.68 1011.2320826. 54 1010 . 7920883 . 72 101020927.19 1010 20970.1 1010.8 
21003.47 1012.1821026.39 1012.221067.57 1011.8321088.59 1011.0421156.18 1011.13 
21184.27 1012.4221260 . 74 1013.421277.811014.2321288.47 1017 . 7721318.41 1032.5 
21333 . 74 10 37.4721358 . 95 1037 . 3821378.51 1036 . 792 1388.27 1032 . 1321400.68 1029.23 
21526 . 41 1028 . 162 175 1. 75 1029.4921809.86 1031.042 1871. 59 1032 

Manning ' s n values 
Sta n val 

num= 
s t a n val Sta n val sta n val 

18475 . 3 . 03719492 . 43 . 032205 44.22 . 03521333.74 . 025 

Bank St a: Left Right Length s : Left Chan ne l 
19492 . 4320544.22 540 544. 5 

Ineffective Flow num= 1 
Sta L sta R El ev Permanent 

21357.9221871. 59 1050 F 

CROSS SECTION OUTPUT Profil e #PF#1 

Ri ght 
549 

coeff cont r . 
. 1 

Ex pa n . 
. 3 

******************** ****************** **** ******** ********************************************* 
* E. G. Elev (ft) * 10 32.38 * El ement Left DB* Cha nn e l • Right DB * 
• vel Head ( ft) 0 . 86 * wt . n-Val. 0.032 * 0.035 
* w. s. El ev (ft ) * 1031.52 • Reach Len. (ft) 540 . 00 544.50 549.00 
• Cr it W.S. (ft) • 1021. 24 * Fl ow Area ( sq ft) *11072.81 *1124 7. 08 
• E.G. s l ope ( ft / ft) *0.000722 • Area (sq ft) *11072.81 *12298 . 70 
• Q Total (cfs) *166000.00 * Flow (cfs) *78727 . 38 *87272.63 
* Top widt h (ft) * 1880.46 * To p wi dth (ft ) 804.03 * 1076 . 42 

vel Tota l (ft/ s) 7.44 • Avg. vel. (ft / s) 7.11 7 . 76 
* Max ch l opth ( ft) 27.20 * Hydr. Depth ( f t) 13 . 77 17.94 
• Conv . Total ( c f s) *6177772.0 • conv . (c f s) *2929878 .0 *3247894 .0 
• Length wtd . ( ft ) 545.76 • wetted Pe r . ( f t) 814 .03 63 4 .00 
• Mi n ch El (ft) • 1004.31 • s hear ( l b/ s q ft ) 0.61 0 . 80 
• Alpha 1.01 • Stream Power ( l b/ft s) • 4.36 6 . 20 
• Frctn Los s (ft) 0.55 • cum vo lume (acre-ft) 6851.13 *26256 . 56 * 2425 . 50 
* C & E LO SS ( ft) 0. 05 * Cum SA (acres) * 1894.72 * 2652 . 12 854 . 89 
****************************************** **************tl************************************** 
warn ing: 
warning: 

warnin g: 

Note: 

Di vi ded fl ow computed for this cross-s ec ti on . 
The velocity head has changed by more than 0 . 5 ft (0 . 15 m). Thi s may indicate the need for 
additi onal c ross secti ons . 
The conveyance ratio ( up stream conveyance divided by downstream conveyance) i s l ess th an 
0 . 7 or greater than 1. 4 . This may indicate th e need f or add i tional cross secti ons . 
Mul tipl e critica l depth s were found at this l ocat i on. The crit i ca l depth wit h the l owest, va li d, 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
**** ** **** *********** ****** *** ********* *** ********************* ******************************** 
• E.G . Elev (ft) • 1032.39 • El ement Left DB * channel * Rig ht DB * 
• vel Head (ft) 0.86 • Wt . n-val . 0.032 * 0.035 
• w.s. Elev ( ft) • 1031 . 52 * Reach Len. ( ft ) 540.00 544.50 549.00 
* Crit w.s . (ft) * 1021.24 • Fl ow Area (sq f t ) *11080.17 *112 52.82 
• E.G . s l ope ( ft / ft) *0 . 000721 • Area (sq ft) *11080.17 *11252 . 82 
* Q Total (cfs) *166000.00 • Flow (c f s) *78732.59 *87267.41 
* Top width (ft) • 1431. 39 • Top wi dth ( ft ) 804 . 33 627 . 06 

ve l Total (ft/ s) 7.43 • Avg. ve l . (ft /s) 7 . 11 7 . 76 
* Max Chl Dpth (ft ) 27.21 * Hydr . Depth (ft ) 13.78 17.95 
• Conv . Total ( cfs) *6182646.0 * Conv. ( cfs ) *2932384 . 0 *3250262 . 0 
* Length wtd. (ft ) 545.75 * Wetted Per . (ft ) 814. 33 634 . 11 
* Min ch El (ft) * 1004.31 • shear ( l b/ sq ft) 0 . 61 0. 80 
* Al ph a 1. 01 * Stream Power (l b/ ft s ) • 4. 35 6.19 
• Frctn Loss (ft) 0.55 • cum vol ume (acre-ft) * 1196 . 18 *27180. 19 841. 78 
• c & E Loss (ft) 0.05 • cum SA (acres) 201.61 * 2656 . 25 125 .13 
**************************************** ******************************************************* 

warning: 
warning : 

warning: 

Note: 

oi vi ded f l ow computed for this cross-section . 
The vel ocity head has changed by more than 0. 5 ft (0 .15 m) . Th i s may indicate the need f ar 
add itional cross sect i ons . 
The conveyance ratio ( up stream conveyance divided by downstream conveyance) is les s than 
0.7 or greate r than 1.4. Thi s may indi cate th e need for addit i ona l cross sections . 
Multipl e criti cal depths were found at this l ocation. The critical dept h with t he lowest, vali d , 
water s urf ace was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description: 209 . 60 

RS : 209 . 60 

St a tion El evat ion Da t a num= 103 
Sta El ev Sta El ev St a El ev Sta El ev Sta El ev 

*************** ************ ************************ ******1r*** ************* ****** 
18469.5 1035.118499.81 1035.4518559.67 1037.3418591.52 1038.2418643.68 1038.5 

18795.86 1037.0418875.18 1036 . 7119045.39 1035.2919104.09 1034 . 619184 . 46 1034 . 61 
19241.49 103619320.94 1036 . 42 19351.39 1036.419388.64 1035.9819416 . 69 1035.11 
19429.98 1033 . 1319471.58 1028.0619506 . 16 1024 .9 5 195 31.1 1030 .1819 540.55 1031.27 

19554.2 10 31.0219576.25 1027.219593 . 08 1024.619610.96 102 3.5919664.92 1025 . 06 
19722 .19 1026 . 7419812.88 102 7. 319864 .15 1024.68 19888 . 8 102 5. 72 1990 5.8 1024.69 
19924.74 1023.4519973 . 61 1018.8519986 . 32 1017.8420020.82 1019.4 20032.5 1019.33 
20060.4 1 1017.1920081 . 88 1017.2420092 . 63 1018.120119. 51 1018.37 20136 .7 1017. 34 
20181.06 101320241.08 1008 . 820254 . 81 1008 .0320302.31 1005.692033 1. 32 1004.82 
20426.49 1004 . 1520474.77 1004. 7320497.48 1007 . 2 20528.8 1010.6205 78. 52 1015. 51 
20631.21 102220647.07 1025.2720688 . 78 1026.3620707.93 1024.4220716.24 1020 . 28 
20760.34 1021. 4420782 . 28 1022.720841.16 102 2 .3420849 . 67 1020.3920863.94 1020 . 61 
20877 .5 9 1022.220887.46 1024 . 32 20902.3 1026 . 58 20925 . 4 1027 . 9120969 . 67 1029. 89 
20982 . 58 1026.812 1001.53 1023.5821047.39 1015 . 521064.47 1014.4421160.64 1016 .23 
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• 

Post-Project 
21172.28 1016 . 821181.95 1020.3821191.77 1025 .0321226.86 1023.8621235.74 1027.53 
21241.41 1032 .11212 51.88 1033 .1421283 . 4 5 1031.0521310 . 96 1033.732132 5 . 88 103 5. 7 
21333.44 1037.35 21354.6 1037.421364.61 1038.03 21378.8 1033.6621390.24 1030 . 9 
21401.57 1030 .0221435.67 1030.121498.83 1030.5421556.27 1030 . 4421581.411030.24 
21625.21 1029 . 2621637 . 41 1029 . 521660.06 1030.9121675.31 1031.3121692.85 1031 
21703 . 66 1030 . 2421734.86 1028.1821744.79 1028 . 221781.34 1029.8421995.82 1030.48 
22010.96 1031.1822022.88 1035 . 26 22038 1035 . 6 

Manning's n val ues num= 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

********************** ****************************** ***** *********************** 
18469.5 . 03719388.64 

Bank St a: Left Right 
19540 . 5520969.67 

Ineffective Flow num~ 
Sta L Sta R Elev 

18469.519104.09 1040 
21064.47 22038 1040 

. 03220254.81 .03220969.67 

Lengths: Left channel 

Permanent 
F 
F 

243 288.7 
Right 

318 

CROSS SECTION OUTPUT Profile #PF#1 

.03521364 .61 

coeff contr. 
.1 

.025 

Expan. 
. 3 

******* ********11:******1<*1<************************************** ******************************** 
* E. G. Elev (ft) * 1031.78 * Element Left OB * Channel * Right OB * 
*vel Head (ft) 1.38 • Wt. n-val. 0.032 0.032 0.035 
• w. s . El ev (ft) * 1030.41 • Reach Len. ( ft) 243.00 288.70 318.00 
* crit w. s. (ft) * 1024.57 * Flow Area (sq ft ) 228.51 *16694 .69 887.22 
* E.G. slope ( ft / ft) *0.001473 • Area (sq ft) 228 . 51 *16694.69 • 3176.90 
• Q Total (cfs) *166000.00 • Flow (cfs) 809.39 *158831.80 • 6358.77 
• Top width (ft) • 2206 . 11 • Top width ( ft) 80.72 • 1411.92 713.47 

vel Tota l (ft/ s) 9.32 • Avg . vel. (ft/s) 3 . 54 9.51 7 . 17 
* Max Chl Dpth (ft) 26.26 * Hydr . Depth (ft) 2.83 11.82 9.36 
• conv. Total (cfs) *4325159.0 • conv. (cfs) * 21088 . 8 *4138392.0 *165679.0 
• Length Wtd. (ft) 289 . 15 *Wetted Per. (ft) 81 . 56 • 1416.76 96.18 
• Min ch El (ft) 1004 . 15 • Shear (lb/sq ft) 0.26 1.08 0 . 85 
• Alpha 1.02 • Stream Power (lb/ ft s) • 0.91 10.31 6.08 
* Frctn Loss (ft) 0 . 32 * cum volume (acre-ft) * 6849.72 *26083 . 02 • 2327 . 98 
* C & E LOSS (ft) 0.04 Cum SA (acres) * 1894.22 * 2638.27 843.62 
************************************************************ **************************** ** ***** 

warnin g : Divided flow computed for thi s cross-section . 
Note: Multiple critical depths were found at this location. The critica l depth with the lowest, valid , 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 

• E.G. Elev (ft) • 1031 .79 • Element Left OB • channel • Right OB • 
• vel Head (ft) 1.38 • wt. n-val . 0.032 0.032 0.035 
• W.S . Elev (ft) • 1030.41 * Reach Len . (ft) 243 . 00 288.70 318 . 00 
• crit w.s. (ft) * 1024.59 • Flow Area (sq ft) 226 . 93 *16693.31 887.13 
* E.G . slope (ft/ft) *0.001484 • Area (sq ft) 226.93 *16693 . 31 887.13 
• Q Total (cfs) *166000.00 • Flow (cfs) 833.41 *159406 . 10 • 5760 .47 
• Top width (ft) • 1582.46 • Top width (ft) 75 . 74 • 1411.92 94.80 

Vel Total (ft/s) 9.32 • Avg. vel. (ft/s) 3.67 9.55 6.49 
* Max Chl Dpth (ft) 26.25 * Hydr . Depth (ft) 3.00 11.82 9.36 
• Conv. Total (cfs) *4309013.0 • Conv . (cfs) • 21633.6 *4137850.0 *149529.8 
* Length Wtd. (ft) 289.09 • wetted Per. (ft) 77 . 14 • 1416.75 112.14 
* Minch El (ft) * 1004 . 15 • shear (lb/ sq ft) 0.27 1.09 0 .73 
• Alpha 1.03 • Stream Power (lb/ ft s) • 1.00 10 . 42 4 . 76 
• Frctn Loss (ft) 0.32 • cum volume (acre-ft) • 1194 . 77 *27006 . 61 765.28 
• c & E Loss ( ft) 0.04 * cum SA (acres) • 201 . 14 • 2642.40 120.58 
************************ **R*R* ******************************************* *** ** ***** *** *1:*1t*'l:* ** 

warning: Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest , valid, 

water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc ription: 209.54 

RS: 209.54 

Station Elevation Data num~ 64 
St a El ev Sta El ev Sta El ev Sta El ev Sta El ev 

*********************** 'f;*************1:****************************************** 
18830.2 1036.718846.47 1036.66 18879.5 1036.8318897.96 1036.85 18920.8 

18981.04 1035.9519020.45 1035 . 78 19054 .3 1035.919066 .48 1036.519079.96 
19096.25 1037.719128.81 1038.6219162 .01 1039.2619189.37 1039 . 6919223.34 
19254 .25 1040.5919299.11 1040 .9219330.55 1041.319351.87 1041.619380.04 
19400.92 1041.8919471.75 1042 .04 19476 1029.5819484.73 1025.6319493 .22 
19499.21 1020.619527.23 1020.1619563 . 46 1020.0419837 . 52 1019.7619907 .24 
19944.91 1019.1119959.55 1018.2319976.64 1017.119988 . 84 1016.1320005.93 
2002 3. 01 1013. 7120054. 74 1007.6620127.96 1004 . 5220206.07 1004 . 44202 52.44 
20334. 23 1004.4 7 2043 5 . 5 1004. 5220486.75 1004 . 9220506 . 28 1009. 3520520.92 
20520.92 1014. 7620528.24 1016.6120549. 63 1023 . 72 20554.8 1024 . 9520567.95 
20571.66 1029 . 920587.11 1038 .7120594 .25 1042.1820699.28 1041.58 20806.1 
20881.51 1040.31 20963.2 1039.4821070.02 1038 . 8421167.41 1037.6921220 . 83 
21343.36 1036 .8621409 . 34 1036.3521475 . 31 1036.121522.44 1035.78 

Manning's n va 1 ues num= 3 
sta n val sta n val sta n val 

****************** **********'~<******************* 
18830.2 . 02519471.75 

Bank Sta: Left Right 
19471.7520594.2 5 

Ineffective Flow num~ 
Sta L Sta R Elev 

18830 .2 19471.8 1045 
2059421522.44 1045 

.03220594.25 .037 

Lengths: Left Channel 
114 116.26 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
106 

Coeff Cont r. 
. 3 

1036.7 
1037.02 
1040.15 

1041.8 
1022 .25 

1019.3 
1014.76 
1004.27 
1013.31 
1029 . 34 
1041.01 
1037. 5 

Expan. 
. 5 

****** ***** ****************idt****************************************************************** 
* E.G. Elev (ft) • 1031 .42 • Element Left DB * Channel * Right OB * 
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Post-Project 
* vel Head ( ft ) 1. 25 • Wt. n-val . * 0.032 

w.s . El ev ( ft ) • 1030 . 18 • Reach Len. ( ft) 24 . 00 24 . 00 24.00 
* crit w.s. ( ft ) • 1021.90 • Flow Area (sq ft ) *18531 . 54 

E.G . Sl ope ( ft / ft) *0.000866 Area (sq ft) *185 31 . 54 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 
*Top width (ft) • 1096.35 *Top width (ft) * 1096.35 

vel Tot a l (ft/s) 8.96 • AVg. vel . (ft/s) * 8.96 
*Max Chl Dpth (ft) 25.91 * Hydr . Depth (ft) 16.90 
• conv. Total (cfs) *5640835 .0 • conv. (c fs ) *5640835.0 
* Length wtd . (ft) 24.00 • wetted Per. (ft) * 1104 . 16 
• Min ch El (ft) * 1004.27 • s hea r ( lb/sq ft) 0.91 
*Alpha 1.00 *Stream Power (lb/ ft s) * 8 . 13 
* Frctn Loss (ft) *cum vo lume (acre-ft ) * 6849 . 08 *2 5966.28 * 2316. 39 
* C & E LO SS ( ft ) * Cum SA (acres) * 1893 . 99 * 2629.96 841 . 01 
*********************************************************************************************** 
Note: Multipl e critical depths were foun d a t this l ocation. The critical dept h wit h the lowest, valid, 

energy was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

E. G. El ev ( ft ) * 1031. 43 * El ement Left OB Channel * Right OB * 
vel Head ( ft ) 1. 25 • wt. n-val. 0.032 

• w.s. El ev ( ft ) • 1030 . 18 * Reac h Len . (ft) 24.00 24 . 00 24.00 
• crit w.s . ( ft ) • 1021.90 *Fl ow Area (sq ft) *18535.29 

E.G. Slope (ft / ft ) *0 . 000865 *Area (sq ft) *18535.29 
* Q Total (c f s) *166000 . 00 * Flow (cfs) *166000.00 

Top width (ft) • 1096.36 • Top widt h ( ft ) • 1096.36 
ve l Total (ft/s) 8.96 • Avg. vel . ( ft/s) 8 .96 

• Max chl Dpth (ft) 25 . 91 • Hydr . Depth ( ft ) 16.91 
* conv. Total (c fs ) *5642701 . 0 * Conv. (cfs) *5642701.0 

Length wtd. ( ft ) 24 . 00 * wet ted Per. ( ft ) * 1104 . 17 
* Min ch El ( ft ) • 1004 . 27 • s hear ( 1 b/sq ft) 0. 91 
• Alpha 1.00 * stream Power ( lb/ ft s) • 8.12 
* Frctn Loss ( ft ) • cum vo lume (acre-ft) • 1194. 14 *26889.87 762.04 
* c & E Loss ( ft ) • cum SA (acres) 200.93 * 2634 .08 120. 23 
*********************************************************************************************** 
Note : Mul t iple critical depths were found at thi s locat i on. The critical depth with the l owest , vali d, 

energ y was used. 

BRIDGE 

RIVER: 1 
REACH: 1 

INPUT 

RS: 209 .535 

Desc r i pti on: 35th Ave - modified bridge per Transystems p 1 a ns ; 
used Interim 

Finished grade per plans; the pier widths were doubled (pl ans=5ft; 
model =lOft) in order to model the debris accumulation. 

Distance from Ups tream XS = 24 
De ck/Roadway Wl dth 91 
we ir coeffi c i ent 2.6 
upstream Deck/ Roadway coordinates 

num= 12 
sta Hi cord Lo Cord sta Hi cord Lo Cord sta Hi Cord Lo Cord 

************************************************************************ 
194 71. 75 1042 . 04 
19737.91 1045 . 34 
20104.66 1046 . 19 
20471.41 1044 . 21 

103519496. 41 1043 .19 
103519860.16 1045 . 94 
103520226.91 1045 . 85 
103520590. 29 1042 . 87 

Upstream Bridge cross Section Data 
Station El evation Data num= 64 

10 3519615 . 66 1044 .42 
10 3519982.41 1046 .22 
103 520349.16 1045. 19 
103520703.53 1040 .09 

1035 
10 35 
1035 
1035 

St a El ev St a El ev Sta El ev Sta El ev Sta El ev 
****************************************************************1<***""*********** 

18830. 2 
1898 1. 04 
19096. 25 
19254.25 
19400. 92 
19499.21 
19944.91 
20023.01 
20334.23 
20520.92 
20571. 66 
20881. 51 
21343.36 

1036 . 718846 . 47 10 36.66 18879.5 10 36 . 8318897 . 96 1036.85 18920 . 8 1036.7 
10 35 .9519020 . 45 10 35.78 19054.3 1035 . 919066 . 48 1036 . 519079.96 103 7 . 02 

1037 . 719128.81 1038 .6219162 . 01 1039. 2619189.37 1039 .6919223.34 1040 . 15 
1040 . 5919299.11 1040.9219330 . 55 1041.31935 1.87 1041. 619380 .04 1041. 8 
1041.8919471.75 1042.04 19476 1029. 5819484.73 1025.6319493.22 1022.25 

1020.619527 . 23 1020.1619563. 46 1020.0419837.52 1019.7619907.24 1019.3 
1019. 1119959. 55 1018.2319976.64 1017.119988 . 84 1016.1320005 . 93 1014.76 
1013. 7120054. 74 1007. 6620127.96 1004. 5220206 . 07 1004.44202 52 . 44 1004. 27 
1004.47 20435 .5 1004 .5220486.75 1004.9220506 .28 1009.3 520520 . 92 1013.31 
1014.7620528 .24 1016.6120549 .63 102 3 . 72 20554 . 8 1024.95205 67 . 95 1029. 34 

1029 . 920587.11 1038.7120594.25 1042.1820699.28 1041.58 20806 . 1 1041.01 
1040.31 20963.2 1039.482 1070. 02 1038 . 8421167 . 41 1037.6921220.83 1037 . 5 
1036.8621409.34 1036.3521475.31 1036 . 121522.44 1035.78 

Manni ng ' s n values num= 
sta n val Sta n val sta n val 

************************************************ 
18830.2 .02519471. 75 

Bank sta: Left Right 
194 71. 7520594.2 5 

Ineffecti ve Fl ow num= 
Sta L Sta R El ev 

18830.2 19471 . 8 1045 
205942 1522.44 1045 

. 03220 594. 25 

coeff contr. 
. 3 

Permanent 
F 
F 

Downstream Deck/Roadway coordinates 
num= 12 

.037 

Ex pan . 
. 5 

sta Hi cord Lo Co rd Sta Hi Co rd Lo cord sta Hi Cord Lo Cord 
*********************************** ************************************* 
19471.75 1042.04 
19737.91 1045.34 
20104.66 1046.19 
20471. 41 1044.21 

10 3519496.41 1043.19 
103 519860. 16 104 5. 94 
103 520226.91 1045 .8 5 
10 3520590.29 1042 .87 

Downstream Bridge cross Section Data 
Stat i on Elevation Data num= 64 

Sta El ev Sta El ev Sta 

103519615.66 1044.42 
103519982.41 1046.22 
103520349 .16 104 5.19 
103520703 . 53 1040.09 

1035 
103 5 
103 5 
103 5 

Elev Sta El ev Sta El ev 
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Post-Project 
*************************************************** **** ************* *** **** **** * 
18830.2 1036.718846 . 47 1036 . 66 18879.5 1036.8318897.96 1036 .85 18920.8 1036 . 7 

18981.04 1035.9519020.45 1035.78 19054.3 1035.919066.48 1036.519079.96 1037 . 02 
19096 . 25 1037. 719128.81 1038 . 6219162.01 1039. 2619189 . 37 1039. 691922 3. 34 1040.15 
19254.25 1040.5919299.11 1040.9219330.55 1041 . 319351.87 1041.619380.04 1041.8 
19400.92 1041.8919471.75 1042.04 19476 1029 . 5819484 .73 1025.6319493 . 22 1022.25 
19499.21 1020.619527.23 1020 . 1619563. 46 1020 . 0419837 . 52 1019 . 7619907 . 24 1019 . 3 
19944. 91 1019.1119959. 55 1018.2319976. 64 1017. 119988.84 1016.1320005.93 1014 . 76 
20023.01 1013. 7120054.74 1007.6620127.96 1004.5220206.07 1004.4420252.44 1004.2 7 
20334 . 23 1004.47 20435 . 5 1004. 5220486.75 1004.9220506.28 1009.3520520.92 1013. 31 
20520.92 1014.7620528 . 24 1016.6120549 . 63 1023 . 72 20554 . 8 1024 . 9520567.95 1029 . 34 
20571.66 1029.920587 . 11 1038.7120594.25 1042.1820699.28 1041.58 20806 . 1 1041 . 01 
20881. 51 1040 . 31 20963 . 2 1039.4821070.02 1038.8421167 . 41 1037 . 6921220 .83 1037. 5 
21343. 36 1036 . 8621409. 34 1036. 3 5214 75 . 31 1036 . 121522.44 103 5. 78 

Manning • s n values num= 3 
Sta n val Sta n val sta n va l 

*** ********************************************* 
18830 . 2 . 02519471.75 

Bank Sta: Left Right 
19471.7520594.25 

rneffecti ve Flow num= 
Sta L Sta R Elev 

18830. 2 194 71.8 1045 
2059421522.44 1045 

. 032205 94 . 25 

Coeff contr. 
. 3 

Permanent 
F 
F 

.037 

Ex pan. 
. 5 

Up s tream Embankment side s l ope 
Down s tream Embankment side slope 
Maxi mum al lowabl e submergence for wei r 
El evation at whi ch we i r flow begin s 
Energy head used in spillway design 
Spi ll way height used in des i gn 

f l ow 

0 ho riz . to 1.0 vertical 
0 horiz. to 1.0 vertical 

.95 

Wel r crest shape 

Number of Piers 8 

Pier Data 
Pier s tation 
upstream 

Upstream=19615 . 66 
num= 2 

width El ev width El ev 

10 990 10 1040 
Downstream num= 

width El ev width El ev 
******************************** 

10 990 10 1040 

Pi er Data 
Pier Station 
Ups tream 

Upstream=19737 . 91 
num= 2 

width El ev Width El ev 

10 990 10 1040 
Downstream num= 

width El ev wi dth El ev 
********************* * * '/1:** * * * * * * 

10 990 10 1040 

Pi er Dat a 
Pier Stati on 
Upstream 

Upst ream=19860 . 16 
num= 2 

width El ev widt h El ev 

10 990 10 1040 
Downstream num= 

wi dth El ev wi dth El ev 
* * * * * * **** *** ******* * **** * * ***** 

10 990 10 1040 

Pi er Data 
Pie r Station upstream=19982.41 
Upstream num= 2 

widt h Elev Wi dth El ev 
* * 'k11: * * * ************** * * * ** * 1<**** 

10 990 10 1040 
Downstream num= 

width El ev width El ev 
************* ***** *** * ****** * * * * 

10 990 10 1040 

Pier Data 
Pi er Station Upstream=20104.66 
upstream num= 2 

wi dth El ev width El ev 
* '~<***** * * * * * '~< * * * * * * ** **1<******** 

10 990 10 1040 
Downstream num= 

widt h El ev wi dth El ev 
* ****** ************** * * 1< * * * * * ** * 

10 

Pi er Data 
Pier Station 
upstream 

width 

990 10 1040 

up stream=20226.91 
num= 2 

El ev width El ev 

10 990 10 1040 
Downstream num= 

width El ev wi dth El ev 
* * * * * * ** ************* 1< ********** 

10 990 10 1040 

Pier Data 
Pl er Station Upst ream=20349 .16 
Upstream num= 2 

Broad crested 

Downstream=19615. 66 

Downs tream=19737 . 91 

Downstream=19860. 16 

Downstream=19982 . 41 

Downstream=20104. 66 

Downstream=20226 . 91 

oownstream=20 349. 16 
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width El ev width El ev 
****** *1< ****** * * ** *** * * * * * * * * * * * 

10 990 10 1040 
Downstream num= 

wi dth El ev width Elev 
* ****** * * ******* * * ** * ****** ** * * * 

10 

Pier Data 
Pier Station 
Upstream 

990 10 1040 

Upstream=20471.41 
num= 2 

wi dth El ev width El ev 

10 990 10 1040 
Downstream num= 

wi dth El ev width El ev 
***** *********************** **** 

10 990 10 1040 

Number of Bridge coefficient sets 

Low Fl ow Methods and Data 
Energy 

Downstream=2047L 41 

Momentum Cd 1. 2 
se 1 ected Low Flow Methods Momentum 

High FlOW Method 
Pressure and weir f l ow 

Su bmerged I nl et Cd 
Submerged In l et + Out l et Cd .8 
Max LOW Cord 1035 

Additional Bridge Parameters 
Add Fricti on component to Momentum 
Do not add weight component to Momentum 

Post-Project 

c l ass B f l ow critical depth computations use crit i cal dept h 
inside the bridge at the upstream end 

Criteria to check for pressure flow = Upstream energy grade line 

BRIDGE OUTPUT Profil e #PF#1 
******************* ********** ******************************** ******************************** 
* E.G. us . (ft) 1031.42 * El ement 
* W.S. US. (ft) 1030 . 18 *E.G . El ev (ft) 
• Q Total (cfs) 166000 . 00 * w.s. El ev (ft) 
• Q Bridge (cfs) 166000 . 00 * Cr i t w.s . (ft) 
• Q weir (cfs) * Max chl Dpth (ft) 
• weir Sta Lft (ft) vel Total (ft/ s) 
• weir sta Rgt (ft) * Fl ow Area (sq ft) 
* weir s ubmerg * Froude # chl 
* we i r Max Depth (ft) * Speci f Force (cu ft) 
* Min El we i r Flow (ft) 1042.05 * Hyd r Depth (ft) 
* Min El Prs (ft) 1035.00 W. P. Total (ft) 
* Del ta EG (ft) 0 . 29 conv. Total (cfs ) 
• Delta ws (ft) 0. 34 Top wi dth ( f t) 
* BR Open Area (sq ft) 21997 . 33 Frctn Loss (ft) 

BR open ve l (ft/s) 10.09 * c & E Loss (ft) 

*Inside BR us 
* 1031.29 

1029.74 
1022. 50 

25.47 
9 . 98 

16628 . 72 
0.43 

216166.50 
16 . 39 

1307. 38 
4207355.0 

1014.66 

*Inside BR DS * 
1031.14 
1029.56 
1022.50 

25 . 29 
10 . 09 

16447.25 
0.44 

213774 . 70 
16.23 

1303 . 10 
4140138.0 

1013.39 

• coef of Q * shear Total ( l b/sq ft) * 1.24 1.27 
• Br sel Method Momentum * Power Total ( l b/ ft s) 12.34 12 . 79 
***** ************************ ************ ************* *************************************** 

Note: Mu l t i pl e critical depths were found at this location. 
ener~y was used . 

depths fo und t hi s l ocati on. Note: Mu l t 1pl e cr i t i cal were at 
energy was used. 

BRIDGE OUTPUT Profi 1 e #PF#2 

• E.G. us. (ft) 1031.43 El ement 
* W. S . US. (ft) 1030.18 * E. G. El ev (ft) 
* Q Tota l (cfs) 166000.00 * w.s. El ev (ft) 
* Q Bridge (cfs) 166000.00 * crit w.s. (ft) 
• Q weir (cfs) Max ch l Dpth (ft) 
• weir sta Lft (ft) vel Tota l (ft/ s ) 
• we i r Sta Rgt (ft) Flow Area (sq ft) 
* weir submerg * Froude # ch l 
• we i r Max Depth (ft) * speci f Force (cu ft) 
• Mi n El we i r Fl ow ( f t) 1042 . 05 * Hydr Dept h (ft) 
* Mi n El Prs (ft) 1035 . 00 * W.P . Total (ft) 
* Delta EG (ft) 0.29 * conv . Total (cfs) 
* Delta ws (ft) 0.34 * Top width (ft) 
* BR Ope n Area (sq ft) 21997 . 33 * Frctn Loss (ft) 

BR Open Vel (ft/s) 10.09 * C & E LOSS (ft) 

The critical 

The critical 

*Inside BR us 
* 1031.29 

1029 . 75 
1022.50 

25.48 
9. 98 

16632 . 43 
0 . 43 

216215 . 90 
16 . 39 

1307.47 
4208735.0 

1014.69 

depth with the lowest, 

depth wi th t he l owest, 

*Inside BR DS * 
1031 . 15 
1029 . 57 
1022. 50 

25.30 
10.09 

16451.21 
0.44 

213826.50 
16 . 23 

1303.20 
4141590.0 

1013.42 

• coef of Q * s hear Total ( l b/sq ft) * 1.24 1.27 
• Br sel Method Momentum Power Total (lb/ft s) 12 . 33 12.78 
****** ** ** ** *************************************************************************** ****** 

valid , 

valid, 

Not e: Mu l tiple crit i cal depths were found at this locati on . The critical depth wi th t he l owest, valid, 
ener~y was used. 
Mu l t1p l e cr i t i cal dept hs were f ound at t his l ocation . The c r itical depth wi th the l owest , valid, 
energy was used. 

Note: 

CROSS SECTION 

RIVER: 
REACH: RS: 209.53 

INPUT 
Desc r iption: 209 . 53 
Stati on Elevati on Data num= 64 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
** * * * * ** ** * * * * ******* * * ** * * * * * * * * * ***** 1<****** * * * t: *********** 1<* ***************** 

18830.2 1036.718846 . 47 1036.66 18879.5 1036.8318897.96 
18981. 04 1035.95 19020 . 45 1035.78 19054.3 1035 . 919066.48 
19096 . 25 1037.719128 . 81 1038 . 62 19162.01 1039.2619189.37 
19254 . 25 1040 . 5919299. 11 1040 . 9219330 . 55 1041.31935 1. 87 

1036 . 85 18920.8 1036.7 
1036.519079 . 96 1037 . 02 

1039.6919223.34 1040.15 
1041.619380.04 1041.8 
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• 

• 

• 

Post-Project 
19400 . 92 1041.89194 71. 75 1042. 04 194 76 1029. 5819484.73 102 5. 6319493 . 22 1022 . 2 5 
19499. 21 1020. 6195 27. 23 1020 . 1619563 . 46 1020 . 041983 7. 52 1019 . 7619907.24 1019 . 3 
19944.91 1019.1119959. 55 1018. 2 319976. 64 1017 . 119988.84 1016.1320005.93 1014. 76 
2002 3 .01 1013 . 71200 54 . 74 1007 . 662012 7. 96 1004 . 5220206 . 07 1004 . 44202 52 . 44 1004.27 
20334.23 1004.47 2043 5 . 5 1004. 5220486. 75 1004. 9220506 . 28 1009 . 3 520520.92 1013 . 31 
20520 . 92 1014 . 76205 28. 24 1016 . 61205 49 . 63 1023 . 72 205 54.8 1024 . 9520567.95 1029 . 34 
20 571 . 66 1029.920587.11 1038.7120594 . 25 1042.1820699 . 28 1041.58 20806.1 1041.01 
20881. 511040.31 20963 . 2 1039 . 4821070 . 02 1038.8421167.41 1037.6921220.83 1037.5 
21343. 36 1036 . 8621409 . 34 1036 . 3521475. 31 1036 . 121522.44 103 5. 78 

Manning' s n values num= 3 
sta n val sta n val Sta n val 

18830 . 2 . 02519471. 75 .03220594. 25 .037 

Bank St a : Left Right Lengths: Left Cha nn e 1 Right 
627 

coeff contr. 
. 3 

Expan. 
. 5 19471. 75 20594.2 5 615 589. 4 

Ineffecti ve Flow num= 
sta L sta R Elev Pe rmanent 

18830 . 2 19471.8 1045 F 
205942 1522.44 1045 

CROSS SECTION OUTPUT Profi 1 e # PF#1 
*********************************************************************************************** 
* E.G. El ev ( ft ) 1031.13 El ement Left OB * Channel * Right 0 8 * 
* vel Head (ft) 1.30 * Wt . n-val. 0 . 032 

w.s. Elev (ft ) * 1029 .83 *Reach Len. (ft) 615.00 589.40 62 7 .00 
* Crit W.S . (ft) * 1021.90 * Flow Ar ea (sq ft) *18155.34 
• E.G. s lope ( ft / ft) *0 . 000926 *Ar ea ( sq ft) *18155 . 34 
* Q Total ( cfs ) *166000 . 00 * Fl ow ( c f s) *166000.00 

* ~~~ ~~m ~ms) : 109§ : i~ : ~~g . w~~i~ ~ms) • 109u~ 
* Max chl Dpth ( ft ) 25.56 * Hydr. Depth (ft) 16.58 

conv. Total (cfs) *5455800.0 * Conv. (cfs) *5455800.0 
* Length wtd . (ft) 589. 40 *Wetted Pe r . (ft) * 1102.79 

Minch El (ft) 1004 . 27 s hea r (lb/ sq ft) 0.95 
• Al pha 1.00 Stream Power (lb/ ft s) 8.70 

Frctn Lo s s (ft) 0.67 cum volume (acre-ft) 6849 . 08 *25921.55 * 2316.39 
* c & E Lo s s ( ft) 0 . 06 * cum SA (a cres) * 1893.99 * 2627.23 841.01 
*************************************************** ******************************************** 

Note: Multiple critical depths we r e found a t this l ocation. The critical depth with the lowest, valid, 
energy wa s used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
************************************************************************************** *** ****** 
• E. G. El ev ( ft) * 1031.13 * Element Left OB * channe 1 Right OB • 

vel Head (ft) 1.30 wt . n-val. 0.032 
* w. s. El ev (ft) * 1029.84 * Reach Len . (ft) 615 . 00 589 . 40 627 . 00 
• crit w. s . (ft) * 1021.90 * Flow Area (sq ft) *18159 . 63 
* E.G. slope (ft/ ft) *0.000925 *Area (sq ft) *18159 . 63 
• Q Total (cfs) *166000.00 * Fl ow (cfs) *166000 . 00 
* Top width (ft) * 1095 . 33 • Top width (ft) * 1095 . 33 

vel Total (ft/ s) 9.14 * Avg. vel. (ft/s) 9.14 
* Max Chl Dpth (ft) 25.57 * Hydr. Depth (ft) 16 . 58 
• conv . Total (cfs) *5457836.0 * conv. (cfs) *5457836 . 0 
• Length Wtd . (ft) 589 . 40 *wetted Per. (ft) * 1102.82 
• Min ch El (ft) • 1004 . 27 * shear (1 b/ sq ft) 0. 95 
• A 1 pha 1. 00 • Stream Power (1 b/ft s) 8 . 69 
• Frctn Loss (ft) 0.67 * cum volume (acre-ft) 1194 . 14 *26845 . 12 762 . 04 
* C & E LOSS (ft) 0.06 * Cum SA (acres) 200.93 * 2631.35 120.23 
************************************************************* ********** ***** ******'f<************ 

Note: Multip l e criti cal depths were found at this location. The critical depth with the lowest, valid, 
energy was used. 

CROSS SECTION 

RIVER: 
REACH: RS : 209.42 

INPUT 
Description: 209 . 42 
Station Elevation Data num= 120 

Sta El ev Sta El ev sta Elev sta El ev sta El e v 

18066 . 3 
18519.36 
18736 . 66 
18857 . 04 
19075 . 88 
19175 . 69 
19356. 56 
19519.23 
19630.14 
19795.37 
20043.24 
20318.19 
20559.67 
20643.41 

20742.8 
20877 . 68 
20920 . 08 
21336.33 
21615 . 46 

21834 . 5 
22124.72 

22400 . 6 
22731.42 
22773.18 

1035.2 18092 . 5 1034.718174 .13 1034. 618232.22 1034.7518374.28 1034.76 
1035 18609 1034.6718638.91 1035 . 1318640.911034.6318688.94 1035 . 68 

1034.6318738.66 1035.1318744.74 1035.3318757.05 1035.3618816 . 34 1035 . 62 
1035.6919001.96 1035 . 2819017 . 56 1034. 5919031.34 1033.4219044.82 1030 

1027.319098.95 1024.1519123.26 1035.2119142.22 1034 . 819153.41 1033.66 
1033.0419229. 76 1032.9219270 . 26 1032.9619318. 56 1033. 2219344 .15 1031 . 88 
1026 . 1619373.86 1022 . 6419393 . 04 102219428.02 1022 . 119463 . 74 1022 . 27 
1021.07 19565 . 1 1021. 719573 . 94 1022. 3 519613.08 1022. 7919626 . 02 1021.9 
1022.4119670 . 75 1023 . 0719686 . 66 1022.6719771.52 1022.619783 . 71 1024 . 72 
1024.6119808 . 15 1021.7219887. 54 102319978. 34 1021.89 20024 1019.66 
1015 . 9520079.12 1012.220127.13 1009.8 520197.83 1007 . 6 20239.6 1006.78 

998 . 9120334.72 998.4420358 . 65 999.1820442 . 82 1004 . 220493.17 1007 . 27 
1012 . 3920578.47 1015 . 2620600 . 01 1023.2 320610 . 47 1029 . 5820635 . 94 1031.17 
1036.7820653 . 39 104320663.79 1044.420706 . 16 1043 . 36 20730. 5 1041. 37 
1040 . 7820782 . 21 1041 . 6920812.94 1042.1820850 . 74 1041 . 2 20869.7 1042.66 
1041.04 20890.4 1033 . 520897 . 41 1030 . 5220907 . 67 1029. 5420917 . 26 1029. 5 
1031.4520940.19 1031 . 920959.311031 . 6421075.63 1032.0921217.55 1032.3 

1032. 721395.05 1032. 3721464. 28 1030 . 8921504. 38 1030.421565 . 16 1030.23 
1029 . 79 21661.11028.9521714.94 1029. 221753 . 32 1028.621780 . 93 1030 . 96 
1029 . 8321868 . 92 1030 . 5821937 . 71 1032 . 3221987.07 1032.1822098 . 03 1030 . 8 

1030 . 722241.07 1032.7922289.03 1032.7 522341.52 1030 . 9522372 . 56 1030 . 47 
1030.4722442.55 1031.0522532.24 1030.5822582 . 04 1030.522661 . 25 1030 . 71 
1032 . 1822738.15 1031.5922744 .66 1028.33 22751.2 1028.3322764.51 1032.18 

1033 . 922782 . 89 1034.722830.05 1035.8722909.02 1035.7122931.75 1036.02 

Manning ' s n values num= 6 
sta sta n val sta n val n val sta n val Sta n val 

*** ***************************************************************************** 
18066 . 3 .037 18609 .01518744 . 74 . 03 719318.56 .03220663.79 . 032 
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20869 . 7 . 025 

Bank Sta: Left Right 
19318.5620610.47 

Lengths : Left Chan ne l 
501 486.04 

Right 
526 

Post-Project 

Coeff contr. 
. 1 

Ex pan. 
. 3 

Ineffective Flow num= 
Sta L Sta R Elev 

18066.319123.26 1050 
20663.7922931.75 1050 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi le #PF#1 
************************************************************************ *********************** 
• E.G. Elev (ft) 1030.40 • Element Left OB • channel Right OB • 
• Ve l Head (ft) 1.51 • Wt. n- va l. 0.032 
• W. S. Elev (ft) • 1028 . 89 • Reach Len. ( f t) 501.00 486 . 04 526.00 
• crit w. s . (ft) * 1023 . 49 • Flow Area (sq ft) *16826.90 
• E.G. s l ope (ft/ft ) *0.001432 * Area (sq ft) 111.97 *16826.90 7.54 
* Q Total (cfs) *166000.00 • Flow (cfs ) *166000 . 00 
• Top widt h ( ft) • 1341.50 • Top wi dth (ft) 51.71 * 1258.68 31.12 

vel Total ( ft / s) 9.87 • Avg . vel . (ft/ s ) 9.87 
• Max chl Dpth (ft ) 30. 44 • Hydr. Depth (ft) 13.37 

conv. Total (cfs) *4386420.0 • Conv. (cfs ) *4386420 . 0 
Length Wtd . (ft) 486.04 * wetted Per . (ft ) * 1265.06 

• Minch El (ft) 998.44 • s hear ( lb/ sq ft ) 1.19 
Alpha 1.00 • Stream Power ( lb/ ft s ) • 11. 73 

• Frctn Loss (ft) 0 . 54 • cum vol ume (acre-ft) 6848.29 *25684 . 88 • 2316. 33 
* C & E LOSS ( f t) 0.17 Cum SA ( acres) 1893.63 * 2611.31 840.79 
*******************************************'~:*************************************************** 

wa rnin g: 
warnin g: 

Divided fl ow computed for th i s cross-sect i on. 
The vel ocity head has changed by more t han 0. 5 ft (0 .15 m). This may indicate the need for 
additi onal cross sections . 

Note: Multiple critical depths were found a t this loca tion. The c r itical depth with the lowest, valid , 
water surface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
***** ****************************************************************************************** 
• E.G. El ev (ft) • 10 30.40 * Element Left OB • Channel • Ri ght OB • 
• vel Head (ft) 1 .51 • wt . n-va l . 0.032 
• w.s. El ev (ft) • 1028.89 • Reach Len. (ft) 501.00 486.04 526.00 
• crit w.s . (ft) • 1023.49 • Flow Area (sq ft ) *16833 . 66 
• E.G. Slope (ft/ ft) *0 . 001430 • Area (sq ft) *16833.66 
• Q Total (c f s) *166000.00 • Flow (cfs) *166000.00 
• Top width (ft ) • 1258.70 • Top Widt h ( f t) * 1258.70 

ve l Total ( ft / s) 9.86 • Avg. Vel. (ft/ s ) 9.86 
• Max chl Dpth (ft) 30 . 45 • Hydr . Depth (ft) 13 . 37 
• conv . Total ( cfs) *4389308 . 0 * Conv. (cfs) *4389308.0 
• Length wtd . (ft) 486.04 • wetted Per. (ft ) • 1265.09 
* Mi n Ch El (ft) 998 . 44 * Shear ( lb/ sq ft ) • 1.19 
* Alpha 1.00 * Stream Power ( lb/ ft s) • 11. 72 
• Frctn Loss ( ft ) 0.54 • cum vo lume (acre-ft) * 1194.14 *26608 . 38 762 .04 
• c & E Loss (ft) 0.17 • cum SA ( acres) 200.93 * 2615 . 43 120.23 
***********************'***************** ** ****************************1<**1;*****************'1:*** 

wa rn ing: The vel ocity head has changed by more than 0 . 5 ft (0 .15 m). This may indicate the need f or 
addi ti onal cross secti ons . 

Note: Multiple criti cal depth s were foun d at this location. The c r itical depth with the l owest, vali d, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

IN PUT 

RS: 209.33 

Descr iption: 209.33 - FEMA sect i on v 
cross section updated per Transystems 

corporat i on Mapping (2004) 
Stati on Elevation Data num= 137 

Sta El ev Sta El ev Sta El ev sta El ev Sta El ev 

17896.2 1033. 517958 . 97 
18270.44 1033 . 7918305 .44 
18503.15 1034.2518553.69 
18721.33 1034.1818723.33 
18823.88 1034.3818832.57 
19134.93 1026.84 19181. 5 
19250.18 1022.719253.79 

19355 . 8 1018 . 86 19365.9 
19441.87 102 1 . 319481.76 

19627 . 7 1020 . 0919656.16 
19844.27 1023.24 19849.98 
19913 . 86 1022.82 19926 . 21 
19963 .16 1022. 120001 . 12 
20128 . 52 1013 . 0120166 .76 
20280.71 1010.1220297 . 89 
20387.71 995.120406.58 
20509 . 49 1000.220517.12 

20679. 1 1011 .3520688 . 91 
20732.61 1027 . 4620742 . 95 

20920.3 1036 . 87 20934.7 
21001.98 1030 . 642 1022.93 
21353 . 12 1031.48 21455 . 4 
21823.49 1030.421871. 63 

21959 . 1 1027.6421991 . 93 
22167. 18 1031.9522193.03 
22414.21 1030 .72243 1 . 33 
22550.52 10 31 . 1922572 . 62 
22633.72 10 34.8522651.94 

1033.417986.14 1033.7518112.66 1034 . 2418188.57 1033.75 
1034 . 5118345.72 1034.6718423.99 1033 . 7918435 . 53 1034 . 26 
1033.8418565.35 1034.23 18681.1 1034. 1318683 . 99 1034.04 
1033.6818769.56 1034.7418815.79 1033.6818817.19 1034.18 

10 34 . 518965.64 1034.9219086.19 1034.6519114.67 1032 
1024 . 9719197 . 05 1026.4319203.85 1024 . 4119223 . 43 1024.1 

1023 . 219282 . 68 1020 . 5519307 . 62 1017.419325.01 1017.3 
1018.62 19378 .8 1021.919409.32 1019.519428 . 42 1019 . 88 
1021.1719517 . 59 1021.6219549. 59 1021. 319597.25 1020.3 
1020.5419662.211021.32 19697.4 1023.119726 . 12 1023.8 

1026.219855.05 1023 . 4119879 . 93 1022.2319888.16 1023.45 
1024.919931.49 1022.4219941 . 55 1025.12 19955.92 1021 .41 

1016 . 37 20032.8 1013.8620059.79 1013.3320098.45 1013 . 73 
1011 . 12022 1 .81 1011.2620263.13 1010 .720270 . 95 1012.01 

1008.4820309 . 88 1001. 6920317.32 999.2420329.38 997 . 95 
993 . 7120444 . 15 994.9120450.21 996 . 3120481 .01 997.63 

100420538.38 1005.7920573.28 1007 . 8720610.33 1010.95 
1012. 2 320695 . 14 1015. 3520715. 31 1028 . 8820723 . 94 1029. 8 

1028.8 20757 . 3 1027.7120801.95 1030 .620907 . 29 1031.09 
1034.9620949.59 103 1. 220960.05 1027 .220990.79 1028 . 05 
1029.6821027.18 1030.8421082.45 1030 . 722 1158.66 1031.24 

1031 . 62 1531.07 1030.621626 . 53 1030 . 1121653.83 1030 . 53 
1029 . 8821878 . 34 1031.2721890.58 1028 . 921942.99 1028 . 61 
1030 . 86 22030.2 103222122.88 1032.622142.26 1031 . 53 
1031.3722250.67 1031. 7322268.19 1031.122397.32 1031.21 

102 7 . 222441. 79 1026.422491.98 1026.6922530.86 102 7 . 33 
1031 .322581 .69 1028.332259 2 . 78 1028 . 3322605 . 98 1035 .8 

1034.85 

Mann ing's n values num= 5 
sta n val sta n val sta n val Sta n val sta n val 

~*****'l:t:t:t: t:* t:'l:t:* *~*** *****~***'~tt:t:******* ** *****'l:*t:*t: * ********'l:t: t: ***'l:*t:*t:~***'l:*** 

17896.2 .03718683.99 . 01518823.88 .03719086. 19 .032 20920.3 .037 

Bank St a: Left Ri ght Lengths: Left channel Ri ght Coeff Contr. Ex pan. 
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• 

• 

• 

19086.1920715.31 
Ineffective Flow num= 

Sta L Sta R Elev 
17896.218965.64 1040 
20920 . 322651.94 1040 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi l e #PF#l 

563 490.4 583 
Post-P roject 

. 1 . 3 

*************************************************** ******************************************** 
• E.G . Elev (ft) • 1029.68 • Element Left DB • chann e l • Right OB • 
• vel Head (ft) 0.95 * wt. n-val. 0.032 0 . 032 
• w.s. Elev (ft) • 1028.74 • Reach Len. (ft) 563.00 490 . 40 583 . 00 
• crit w.s. (ft) • 1019.27 • Flow Area (sq ft) *21262.22 24.36 
• E. G. slope ( ft / ft) •o. 000900 • Area (sq ft) *21262. 22 293 .04 
• Q Tot a l (cfs) *166000 . 00 • Flow (cfs) *165977.10 22.91 
• Top width (ft) • 1846.56 • Top width ( ft) • 1587.61 258.95 

vel Total (ft/s) 7.80 • Avg . vel. ( ft / s) 7.81 0.94 
• Max chl Dpth (ft) 35 . 03 • Hydr. Depth (ft) 13 .39 0.55 
• Conv . Total (cfs) *5 5348 56.0 • conv. ( cfs) *5534092.0 763 . 8 
• Length Wtd . (ft) 514.29 • wetted Per. (ft) • 1602 . 21 44.26 
• Minch El (ft) 993.71 • shear (lb/sq ft ) 0 . 75 0.03 
• Al pha 1.00 • s tream Power (lb/ ft s) • 5.82 0.03 
• Frctn Loss ( ft) 0.62 • cum volume (acre-ft) • 6847.64 *25 472.38 • 2314.52 
• c & E Loss (ft) • 0.04 • cum SA (ac res) • 1893 . 33 • 2595.43 839 . 04 
***************************************************************************************'******** 
warning: Divi ded flow computed for thi s cross-section. 
Note: Multiple critica l depth s were found a t this l ocation. The critical depth with the lowes t , valid, 

wate r s urface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
*******'ft***************1<***********************1<*********************************1l************* 
• E.G. El ev (ft) • 1029 . 69 • Element Left DB • Cha nnel • Right DB * 

ve l Head (ft) 0.95 * wt. n-va l . 0.032 
w.s. Elev (ft) • 1028.74 • Reach Len. (ft) 563 . 00 490 . 40 583.00 

* Crit W.S. (ft) * 1019.27 * Flow Area (sq ft) *21270.94 
* E.G. Slope (ft/ft) *0.000899 * Area (sq ft) *21270.94 
* Q Total (cfs) *166000 . 00 • Flow (cfs) *166000 . 00 
• Top width ( ft ) • 1587 . 64 • Top width (ft) * 1587 . 64 

ve l Total (ft/s) 7.80 • Avg . vel. (ft/ s) 7 . 80 
* Max chl Dpth (ft) 35.03 • Hydr. Depth (ft) 13.40 
• conv. Total (cfs) *5537801.0 • conv. (cfs) *5537801.0 
• Length Wtd. (ft) 514.25 • wetted Per. (ft) • 1602.24 
• Min ch El (ft) 993 . 71 • shear (l b/sq ft) 0. 74 
• Alpha 1.00 • Stream Power (lb/ ft s) • 5.81 
• Frctn Loss (ft) 0 . 62 • cum volume (ac r e -ft) • 1194 . 14 *26395.80 762.04 
* C & E LOSS (ft) 0.04 * Cum SA (acres) 200.93 * 2599 . 55 120.23 
******************************************************** *************************************** 
Note : Mu l tipl e cri tical depths were found at this location. The cri ti cal dept h with the l owest, valid, 

water s urface was used . 

CROSS SECTION 

RIVER: 
REACH: RS: 209 . 24 

INPUT 
Description: 209.24 
Station El evation Data num= 98 

Sta El ev Sta El ev Sta Elev Sta El ev Sta El ev 

18093.1 103318111.19 1032 . 6618170 . 55 1033 .11 18249 . 7 1032. 5618290 . 75 1033. 5 
18331.25 1033.0118346.32 1033.518358.33 1032.9818369.13 1033 .541839 3.42 1033.13 
18469 . 39 1033 . 0718512.08 1033 .0718637.39 1032 . 7 18752 . 3 1032.6518769.95 1032 . 77 
18804 . 48 1033.1718806.48 1032.67 18852.7 1033 .7618898 .92 1032.6718900.92 1033.17 
18915 .11 1033. 3718942. 52 1030. 2119012. 72 1021. 3219049. 33 1021. 2119102. 51 102 5 . 9 
19144 .88 1026.16 19179.4 1027.2819192.91 1028. 5119221.01 1027.4819251.07 1028 .34 
19265.36 1027 . 519301. 53 1020.32193 29. 15 1019.3519360.39 1018.9919370. 19 1018 . 1 
19394.97 1017 . 4219404. 33 1016. 32 19424.98 1015.69194 56.86 1016. 7719466. 18 1018. 36 
19497.21 1020.3619524.86 1021.0119549.47 1021.0119582 . 15 1021.419600 . 78 1021 
19641.86 1023 . 0919653.99 1021.23 19681.4 1021.6919697 . 48 1020. 819743.39 1020.7 
19822.79 1021.8619837.12 1021.4319857 . 39 1019 . 5319867 . 11 1020.419912.92 1020 . 55 
1992 3.39 1019.9719969 .32 1019.1520004.86 1017 . 6120026.23 1016.2120141.25 1015.24 
20152. 29 1010 .620175.79 1010.3220193.09 1015.77 20204.3 1016.5620231.05 1007 . 37 
20243 .67 100320287.34 1018. 5 20308.5 1018. 3720324.96 101020735 . 49 1010 
20735.59 1025 21770.2 102521803.67 1033 . 0921811.84 1029.2 21825 . 3 1034.7 
21842.65 1025.5 21881 . 3 1026. 442 1899.12 1026.8921924.24 1025.621976.69 1026.67 
21982.73 1025.6921999.87 1025.35 22090.2 1025.3922155.13 1025 .322244.29 1025.35 
22289.44 1025.522316 .75 1025 .8822341 . 35 1028.822353.64 1028 . 9322368 . 41 1032 . 3 

22376.5 1028 22384.11026 . 3522390 . 56 1028.6122396.37 1032 . 3722437 . 65 1032.09 
22468.97 1032.2122560.84 1032 . 122647.85 1032. 88 

Manning's n values num= 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

********************* *** * * * * *** * * * * * * * ****** * * * * * * * * * * ** ********* **** ** * * * * * * * * * 
18093 . 1 
21825 . 3 

. 03718769 . 95 

. 025 

Bank sta: Le ft Ri ght 
18942. 5220287 . 34 

rneffect i ve Fl ow num= 
Sta L Sta R El ev 

18093.118914 . 46 1034.8 
20907 . 5322647.85 1034.8 

.01518942.52 .03220141.25 

Lengths: Left Channel 
514 515.61 

Permanent 
F 
F 

Ri ght 
523 

CROSS SECTION OUTPUT Profile #PF#1 

. 03720287.34 

Coeff Contr. 
. 1 

.032 

Ex pan. 
. 3 

********************* ************************************************************************** 
* E.G . El ev (ft) • 1029.02 * Element Left DB * channel * Right DB * 
• vel Head (ft) 1. 35 • Wt. n-val. 0.034 0 . 032 
* w.s. El ev (ft) • 1027.66 * Reach Len . ( ft ) 514.00 515.61 523.00 
• Crit w.s . (ft ) • 1023 . 98 • Fl ow Area (sq ft ) *10217 . 70 • 8127.09 
* E.G . Slope (ft/ ft) *0 . 001727 • Area (sq ft) *10217 . 70 *11428. 76 
• Q Tot a l (cfs) *166000 .00 • Flow (cfs) *80384.48 *85615 . 52 
* TO~ Width ( ft ) • 3253.98 * Top Wi dth ( ft) • 1257 . 10 • 1996.88 

ve Total ( ft / s) 9 . 05 • Avg . vel. (ft/s) 7. 87 10 . 53 
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Post-ProJ.· ect 
Max Ch l Dpth ( ft) 2 4 . 66 * Hyd r. Depth ( ft) 8. 13 13 . 10 

* conv . Total (cfs) 3994750 . 0 * co nv. (c fs) * 1934433.0 *2060317. 
Length Wt d. ( ft ) 519.56 *wetted Per. ( ft ) * 1266 . 05 637 . 10 
Min ch El ( ft ) 1003.00 shear (lb/sq f t ) 0 . 87 1.38 

* Al pha 1.07 Stream Power (lb/ ft s) * 6.84 14.49 
Frctn Loss (ft) 0 . 98 cum volume (acre-ft) 6847 . 64 *25295.18 * 2236.08 
c & E Loss (ft) 0 . 01 c um SA (acres) 1893.33 * 2579.4 1 823.94 

************* **** ******************************************* *********************************** 
warn ing : Divided flow computed for thi s cross-section. 
Note: Mu l t i pl e critical depths were found at this l ocati on. The critical depth with th e l owest, va lid , 

water surface was used . 

CROSS SECTION OUTPUT Pr ofi l e #PF#2 
*** ** **** ********************************** **************************************************** 
* E.G. El ev (ft) * 1029 . 02 El ement Left DB c ha nn e l Right DB * 
* vel Head (ft) 1.36 * Wt. n-val. 0 . 03 4 0 . 032 

w.s . El ev (ft) * 1027.66 * Reach Len. ( f t) 514 .00 515.61 523.00 
Crit w.s . (ft) * 1023 . 92 * Flow Area (sq ft) *10115 . 17 * 8123.99 
E. G. s l ope (ft/ ft) *0.001734 *Area (sq ft ) *10115 . 17 8123.99 
Q Total (cfs) *166000 . 00 * Fl ow (cfs) *80501.82 *85498.18 

* Top width (ft) * 1837.81 * Top widt h (ft) * 1217.63 * 620.19 
vel Tota l (ft/s) 9.10 * AVg. ve l . (ft/ s) 7 . 96 10.52 

* Max chl Dpth (ft) 24.66 * Hydr . Depth (ft) 8 . 31 13.10 
* conv . Total (cf s) *3986606.0 • Conv . ( cfs) *1933308 . 0 *2053299.0 

Length wtd . (ft) 519 . 55 • wetted Per. (ft) * 1231 . 20 639.75 
• Mi n Ch El (ft) 1003.00 shear ( l b/ sq ft) 0 . 89 1. 37 
• Alpha 1.06 Stream Power ( l b/ ft s) 7 . 08 14.4 7 

Frctn LOSS (ft) 0.99 Cum Volume (acre-ft) * 1194 . 14 *26219 . 12 707.67 
* c & E Loss (ft) 0 . 01 * cum SA (acres ) 200 . 93 * 2583.76 116.08 
********************************************** ************************************************* 

warni ng: 
warning : 

Di vi ded flow computed for this cross-sect i on . 
The energy l os s wa s greate r than 1.0 ft (0.3 m). between the c u rrent and previous cross 
section . Thi s may indicate the need for additional cross sections . 
Multi pl e crit i cal depths were found at this l ocation . The cri ti ca l depth with the l owe s t, 
water s urface was used . 

Note : 

CROSS SECTION 

RIVER: 1 
REACH: 1 

IN PUT 
Descripti on: 209.14 

RS: 209.14 

Station El evat i on Data num= 169 
sta El ev sta El ev Sta El ev Sta El ev Sta El ev 

********** ********* ************** *** ************ ***** *************************** 
17712.7 1032 . 217733 . 81 1032 . 317755 . 05 1032 17769.95 1031.3817807.73 1031 . 5 

17918 . 31 1031 . 0617920 . 82 1031 . 35 17943 . 8 1031.417971.64 1032.03 17993.6 1031.59 
18020 . 99 1031 . 4418029.62 1030.7518045.75 1030.9618061.27 1030.718068.04 1031.06 

18093.7 1031 . 5318113 . 91 1031.618141.03 1031.518161.73 1031.6918203.99 1031.2 
18219.59 1031 .4118257 . 52 1031.318268. 17 1031. 118314.57 1031.1718419. 42 1030 . 9 

18497.7 103118540 . 47 1031.4918580.28 1031.5618590.93 1031.1518633.39 1030 . 95 
18650.39 1031 . 36 18680.6 1031.33 18720 . 2 1030.3418737.94 1030 . 4318755.98 1030.74 
18761. 99 1030 . 5718784.42 1030.818801.05 1030.8118813.66 1030 . 3218833.88 1030.8 
18845 .19 1030.618852 . 07 103118864.66 1029.5818867.52 1028 . 9818874.62 1029.5 
18888 . 79 1029. 318890 . 79 1028. 818936 . 87 1030.4 518982.93 1032 . 0418984.93 1032. 54 
18999 . 04 1032.7419019 . 38 102719044.02 1027 . 119074 . 49 1027 . 0619081.18 1026 . 8 
19115 .16 1023 . 8219127.21 1022 . 1519152.59 1019 . 9119166 . 14 1019 . 9919191. 51 1021. 36 
19196.09 1021.919199 . 73 1020.9819206.42 1021.0719214.89 1022.7619231.49 1024.53 
19245 . 82 1024.819263.22 1025.519289.61 1025.8219298 . 62 1025.6219324 . 23 1026 
19336 . 29 1025.2619345.92 1024 . 1819353.34 1023.919359 . 53 1022 . 6219371 . 81 1019 . 21 
19387 . 21 1016.4719396.66 1015.6519407.14 1015. 2 719424.22 1015 . 38 19446 1014.9 
19468 . 59 1015.07194 78.96 1015 . 419488.13 1016 . 419514.03 1016 .1619544 . 56 1016.81 
19553 . 79 1017.6519576 . 59 1018 . 419585.23 1018 . 3419597 . 29 1017.119625.64 1017 . 23 
19633 . 67 1016 . 9619662 . 81 1017 . 5319679. 21 1017. 3919691.15 1018.0719718. 55 1018 . 6 
19739.96 1018 . 419768.73 1018 . 89 19781 1019. 719808.31 1019.85 19822. 58 1020.95 
19830 . 13 1020 . 7719859.66 1021 . 0119900 . 07 1020.82 19905 . 4 1020.95 19942.86 1020 . 61 
19958 . 76 1020.920016.03 1020.2420040.17 1020.1220076.36 101920087.02 1018 . 89 
20107 .15 1018.3320126.03 1017.1820145.24 1017.120160.85 1022 . 1220168. 39 1023 . 67 
20173 . 07 1022. 7220184.98 1017 . 120190.01 1016 . 0320200.85 1010 . 7720209. 55 1005 . 1 

202 15 . 2 1003.2620224.09 1002 .8720233.55 1003 . 1920239.27 1004 . 74 202 48 . 4 1008.35 
20267 . 4 1018. 520271.19 1019 . 8720278.27 1019 . 8620294. 18 1014.2320299 . 82 1013. 19 

20314.27 1012.420327 . 64 1012.7720348.37 1015 . 5620359 . 78 1014.9120385 . 64 1014.7 
20398. 56 101020748.72 101020748.82 10222 1863 . 55 102221871. 58 1022. 5 
21877 . 08 1022 . 62 1882.23 1022.721906.9 5 1034 . 8521913.42 1030 . 9121918 . 47 1032.54 
21926.44 1033.7121935 . 64 1030.342 1940 . 87 1026 . 3 21945.9 1025.72 21972 .1 1025.78 
21989.84 1026 . 3122013 . 87 1026 . 5522052.95 1026.722065.97 1027.0422126.27 1028.2 4 
22168.73 1029 . 24 22206.6 1029 . 6622274 . 49 1030.8822316.41 1031.222330.02 1031.52 
22355.73 103 1 . 6822369.85 1031.622394 . 81 10 31.7422463.25 1031.6522479.79 1031.88 
22509.72 1031 . 722546.93 1031.7422588 . 34 1032.222649.92 1032.1 

Manning's n values num= 6 
~ n ~ ~ n ~ ~ n ~ ~ n ~ ~ n ~ 

**** * * ********* * ******************* * *********** *** * * ************ * ****'~< '~<* ******** 
17712.7 

21926 . 44 
.03718874.62 
. 025 

Bank Sta: Left Ri ght 
19074.4920271.19 

I neffect i ve Fl ow num= 
Sta L Sta R El ev 

17712 . 718998 . 45 1034 
21140 .1822649.92 1034 

.015 18999.04 . 03220160 . 85 

Lengths: Left Cha nn el 
515 499 . 52 

Permanent 
F 
F 

Right 
517 

.03720385.64 

coeff contr. 
. 1 

.032 

Expan . 
. 3 

CROSS SECTION OUTPUT Profil e #PF#l 
***************** *** ********** ***************** ** **** '= ****** *************************** *** ***** 
* E.G. El ev (ft) * 1028 . 02 * Element Left OB * cha nnel * Right DB 
* vel Head (ft) 1. 32 Wt . n-va l . 0 . 033 0 . 033 
* w.s. Elev (ft) * 1026 .71 * Reach Len . (ft) 515 . 00 499 . 52 517 . 00 
* cri t w. s . (ft) * 1023.36 * Fl ow Area (sq ft) * 9048.73 • 9241. 35 
* E.G. Sl ope (ft/ft ) *0.002090 * Area (sq ft ) * 9048.73 *12790 . 98 
* Q Tota l (c f s) *166000.00 • Flow (cfs) *74048 . 59 *91951. 41 
• Top wi dth (ft) * 2920.93 * Top width (ft ) * 1188.93 • 1732.00 
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• 

• 

• 

Post-Protect 
• vel Total (ft/s) 9 . 08 • Avg . vel . ( ft /s) 8 . 18 9.95 
*Max Chl Dpth (ft) 23 . 84 * Hydr . Depth (ft ) 7 . 61 10.63 
• Conv. Total (cfs) *3631464.0 * Conv. (cfs) *1619908.0 *2011556.0 
• Length Wtd. (ft) 509.13 • Wetted Per. ( ft ) • 1200.37 883 . 01 
• Min ch El ( ft ) • 1002.87 • shear ( lb/sq ft) 0.98 1.37 
• Alpha 1.03 • Stream Power ( lb/ ft s) • 8.05 13 .58 
• Frctn Loss ( ft ) 0.89 • Cum volume (ac re-ft ) • 6847.64 *25 181.15 • 2090.68 
• c & E Loss (ft) • 0 .13 • cum SA (acres) • 1893.33 • 2564.94 801. 55 
*********************************************************************************************** 

Divided fl ow computed for this cross-section . warning: 
warning: The energy l oss was greater than 1.0 ft (0 . 3 m). between the current a nd previous cross 

section . This may indicate the need for additi onal cross sections. 
Mu ltipl e criti cal depths were found at t hi s l ocation. The critical depth with the lowest, valid, 
wat er s urf ace was used . 

Note: 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
* E.G. Elev (ft ) * 1028.02 * Element Left 08 * Channel * Ri ght OB * 
• vel Head ( ft ) 1.31 • Wt. n-va l. 0.033 0 . 033 
• W.S. Elev (ft ) • 1026 . 71 • Reach Len. (ft ) 515.00 499 . 52 517.00 
• Crit w. s. (ft) * 1023.40 * Flow Area (sq ft) * 9036.08 * 9242.20 
* E. G. s lope ( ft / ft ) *0. 002087 * Area (sq ft) * 9036.08 • 9242. 20 
* Q Total (cfs) *166000.00 • Flow (cfs) *74414 . 10 *91585.90 
• Top width (ft) • 2040.18 • Top width ( ft ) • 1171 . 19 868.99 

vel Total (ft/ s) 9.08 • Avg. vel. ( ft /s) 8 . 24 9 . 91 
* Max Chl Dpth (ft ) 23.84 * Hydr. Depth (ft ) 7 . 72 10.64 
* conv. Total (cfs) *3633771 .0 * conv. (cfs) *1628939 . 0 *2004833 . 0 
• Length wtd. ( f t) 509 . 08 • wetted Per. (ft) • 1184. 11 887.72 
• Minch El (ft) • 1002.87 • shear ( lb/sq ft) 0.99 1.36 
• Alpha 1.03 • Stream Power ( lb/ ft s) • 8 . 19 13. 44 
• Frctn Loss (ft) 0.89 • c um volume (acre-ft) * 1194. 14 *26105 . 78 603.42 
* C & E LO SS ( ft ) 0.13 * Cum SA (acres) 200.93 * 2569.62 107.14 
************************************************** ********************************************* 
warning: The energy l oss was greater than 1.0 ft (0.3 m). be t ween the current and p revious cross 

secti on . This may indicate the need for additional cross sections. 
Note : Multipl e critical depths were fou nd at this l ocat i on . The critical depth with the l owest, valid, 

water s urface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 209.04 

INPUT 
Description: 209. 04 
St ati on Elevation Data num= 

sta El ev Sta El ev 
162 

sta Elev sta Elev s t a Elev 

17436 .1 1032 . 817481.92 1033 . 1217492.97 103417523 .41 1033.35 17553.8 1033 .63 
17567 . 41 1031 .5517593 .91 1032.5517629 . 24 1031. 9 17655.8 1031. 7 17689 .7 1032.45 
17695.46 1033.5817714.36 1033.28 17733.5 1033 . 7817748.64 1032. 34 17764 . 76 1032. 1 
17771.89 1030.7217780.47 10 32.0617790.76 1030.917801.38 102 7.8717816.77 1028 .68 
17830.26 1028.417903. 58 1029 17910. 5 1028. 7318018.61 1029.2 118054. 11 1029. 58 
18068. 41 1029.4618116.27 1029.618176.67 1029 . 55 18188 . 3 1029 .2418231.03 1029.42 
18257.65 1029.1818293.37 1030.4418300.67 1031. 42 18303.42 1030.2118325.88 1029 .58 
18349.35 1029.818368.26 1029 . 318405 . 02 1029 .918413 . 03 1029 . 418422.64 1029.8 
18438.88 1029.5318477.77 1029.3918506.45 1028 . 2818520.92 1028.6118558.78 1028.72 
18600.38 1028.3418620.89 1028.7418645. 84 1028.7418668.28 1029. 12 18676.4 1032.1 

18682. 1 1030 . 818687 .17 1031.0418693.62 1029.83 18704 1029 . 6918712.79 1032 . 9 
18719.4 1029 .3618729 . 67 1031 . 0618732 . 96 103018744 . 07 1031.1318756 . 77 1030 . 5 

18763.23 1032.3118770 .67 1032 . 118787 . 85 1029 . 1618817.09 1029 .318848. 11 1029 . 01 
18855.89 1029.418897.57 1028.618900.35 1027 .4418914 . 37 1027.2418916.37 1026.74 
18961 .99 1028 . 419007.61 1029.9719009.61 1030.4719023 . 62 1030 .6719047 .62 1027. 39 
19092.73 1026. 5319103.69 1025.6719138 . 37 1024.6619177.83 1021.9319196.79 1019 
1922 5. 46 1018. 5119249. 34 1018. 619280.44 1022 . 4 19302 1026.1719327 . 89 102 5 . 79 
19336.16 102 5. 11 19356.9 1021. 7919371.16 1017 . 5319374.44 1015 .519384 . 22 1014.77 
19399.04 1011 .7819405.42 1011.4819417.16 1012.719427.75 1014.7619437. 29 1013.39 
194 56. 39 101419462.67 1013 .64194 70.92 1014. 8419487.88 1013 . 3619517 . 22 1012. 66 
19535.61 101419553.79 1016 . 3919571. 83 1017.1219585.34 1017.0819616.81 1017.58 
19660 .08 1017. 9519677.15 1017 .919689 . 47 1018 . 5619734.18 1018 .119789 . 91 1017.11 
19808 . 47 1017.1819838.18 1016 . 5519869. 54 1017. 72 19955 .17 1018.1619985. 34 1017.05 
19993.46 1016.120033.72 1013.3 20059.3 1012.720088.98 1012 . 3120095.15 1012.84 
20110 . 54 1010 . 4620127.24 1007.0720143.74 1007 . 02 20165.7 101120181 .04 1014.3 
20198.46 1016.7720207. 15 1016.420231.68 1012.0620261.67 1011 .2120295.29 1011. 5 
20349.03 1012.5820373.43 1012 . 5720411 . 55 101020761 . 17 101020761.27 1020 
21949 .73 102021962.03 1020 21974.3 1023.2921988.69 10 33.421992. 14 1031.11 
21999 . 39 1032.8822011.93 1033.7322024.53 1026. 122043.74 1026 .2822072. 39 1027 
22075.88 1027.8422101.16 1028.3922112.98 1029.0322158 . 53 1029 . 59 22192.5 1030.4 
22243.49 1031.222251.38 10 30 . 6222255 . 34 1028.53 22266 1027.9622271. 88 1030.57 
22302.67 1030 . 1322353 .28 1030.1 22435.9 1030.822527 . 91 1030 . 9122594 . 31 1031.75 
22629.46 1031.622666.72 1032 .11 

Manning ' s n values 
s t a n val 

6 
s ta n val 

num= 
sta n val sta 

174 36. 1 
22011 . 93 

. 03718900.35 

.025 
. 01519023.62 .03219993 . 46 

Bank s t a: Left Right 
19092. 7320198 . 46 

I neffecti ve Flow num= 
Sta L St a R Elev 

17436. 119047.62 1035 
21356.7222666.72 1035 

Lengths: Left c ha nnel 
495 493.13 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi l e #PF#1 

Right 
531 

n val sta 

. 03721949.73 

Coeff Contr . 
. 1 

n val 

.032 

Expan . 
. 3 

********************************************************************11:*******************11:* ***** 
* E.G. El ev (ft) • 1027.00 * Element Left oa • Channel * Right 08 * 
• vel Head (ft) 0.87 • wt. n-val. 0 . 034 . 0.037 
• w.s. Elev (ft) • 1026 . 13 * Reach Len . (ft ) 495.00 493 . 13 531.00 
• Crit w. s. ( ft ) • 1021.52 • Flow Area (sq ft) • 9915 .89 *12247. 88 
* E.G . Slope (ft / ft) *0.001479 • Area (sq ft) 9915.89 *16017. 73 
• Q Total (cfs) *166000.00 • Flow (cfs) *75403 . 84 *90596.16 
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Post-Project 
Tvoep WT0i~tahl ((ff!';)s) • 2880.33 *Top width (ft) * 1097.47 • 1782.87 

1 , , 7 .49 • AVg . vel . (ft / s) • 7. 60 7 . 40 
Max Ch l Dpth (ft ) 19.11 * Hydr. Depth (ft ) 9.04 10 . 57 
conv. Total (cfs) *4316197.0 * conv. (cfs) *1960590 . 0 *2355608.0 
Length wtd . ( ft ) 503.55 *Wetted Per. (ft ) * 1102 . 64 * 1168.66 
Min Ch El (ft) * 1007 . 02 * s hear ( 1 b/ sq ft) 0 . 83 0. 97 
Alpha 1.00 * stream Power ( lb/ ft s) • 6.31 7.16 

* Frctn Loss (ft) 0.55 * cum volume (acre-ft ) • 6847 . 64 *25072.42 * 1919.72 
* c & E Loss (ft) 0 . 00 • cum SA (acres) • 1893 . 33 • 2551.83 780.70 
*** ************** *********************************** ******************************** **** ******* 

wa rn ing : Di v i ded fl ow computed for this cross-section. 
Note : Mu ltipl e cri t ical depths were found at this l ocati on . The criti cal depth with the lowest, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Pr ofi 1 e # PF#2 
************************************ *********************************************************** 

E.G. Elev ( ft ) * 1027 .00 *El ement Left OB * Channel * Ri ght OB * 
vel Head (ft ) 0.87 * wt . n- val . 0.034 * 0.037 
w. s. El ev (ft) * 1026.13 *Reac h Le n . (ft ) 495.00 493 . 13 531.00 
Crit W.S. (ft) * 1021.52 * Fl ow Area (sq ft) * 9901.05 *12249.86 
E.G . Sl ope (ft/ ft ) *0 . 001471 *Area (sq ft) * 9901.05 *12249.86 
Q Tota l (cfs) *166000.00 * Flow (c fs) *75954 . 49 *90045 . 50 
Top width (ft) * 2229.68 *Top wi dth (ft) * 1071.42 * 1158.26 
vel Tota l (ft/ s) 7 . 49 • Avg. vel. (ft/ s) 7 . 67 7. 35 

* Max Chl Dpth ( ft) 19 . 11 * Hydr. Dept h (ft) 9.24 10.58 
* conv. Total (cfs) *4328640 . 0 * conv . (cfs ) *1980600 . 0 *2348040.0 
* Length Wtd. (ft) 503.49 *wetted Per. ( f t) • 1077.62 • 1174.79 
* Min Ch El (ft) * 1007 .02 Shear ( 1 b/sq ft) 0 . 84 0 . 96 

Alpha 1.00 * Stream Power ( lb/ ft s) • 6.47 7.04 
Frctn Los s (ft) 0.55 * Cum vo lume (acre-ft) • 1194.14 *25997.20 475 . 88 
C & E LOSS (ft) 0.00 *Cum SA (acres) 200.93 * 2556.76 95.11 

*********************************************************************************************** 
warning : Di vided flow computed for this cros s -section. 
Note: Multiple cri t i ca l depths were found a t this location. The criti cal depth wi th the lowe s t, va lid, 

water surface wa s used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 208.95 

INPUT 
Descri ption : 208.95 
Stati on Elevat ion Data num= 

Sta El ev Sta El ev 
184 

sta Elev Sta El ev Sta Elev 

17602.6 1030. 717651. 71 1029. 7817678. 28 1030.4417702. 53 1029. 58 17709.4 1030 . 1 
17 716.28 1027 . 7417726.85 1027.2417754.92 1027.117785.11 1027.4717835.06 1026 . 8 
17871.62 1027.4917953.86 1027.3617970.21 1026 . 5318023.39 1026 . 3518038.68 1027.3 
18091.11 1027.718094 . 77 1029.1818100.61 1027.4618198.47 1027.318220.25 1027.92 
18246 . 36 1027 . 718309.26 1028.2918344.29 1028 . 4518407.59 1027.4418451.06 1027.54 
18478. 84 1027.87 18531.8 1027.918579.44 1028.618682.24 1028 . 418703 . 67 1027.9 
18808.65 1028.1418830 . 35 1027.9418837.04 1025.7918851. 37 1025.5918853.37 1025 . 59 
18899. 98 1027 . 2418946. 57 1028.8418948. 57 1028.8418962.88 1029.0418992. 56 1025. 85 

19030.7 1025.6219046.62 1025.0619082.99 1025.4919104.79 1024.619112.99 1025.03 
19124.51 1030.6519140 . 48 1025 . 319157.35 1026 . 0919168 . 11 1024.5519173.85 1025.4 
19195.16 1023.8219207 . 08 1021.8719270.39 1018.94 19282 . 25 1014.0419305.81 1013.5 
19323. 91 1009.5 19355 . 8 1008.9319366.92 1009.4 19397 . 25 1014.53 19409 .8 1013.58 
19425 . 91 1014 . 79 19456 . 9 1015.7219460.95 1014 . 0219470.72 1012.94 19481.47 1013.92 
19495. 24 1008.88 19506 . 5 1007 . 819522. 51 1007.4919548.22 1008 . 1719566.69 1005. 6 
19598.49 1005.219607 . 34 1006.8619629.96 1013.5719636 . 47 1011.6219653.72 1010 . 05 
19696. 34 1010.0919777.25 1013 . 0119819.13 1016.0219864.73 1015 . 5219888.04 1016.45 
19903. 55 1017 . 62 19939. 71 1017 . 39 19944.9 1016. 8619961.63 1017. 3519968. 78 1016.6 
19989.37 1017.9320035.86 1019.220080 . 09 1021.820099.08 1019.9320121.36 1018 . 6 
20137.49 1018.6 20148.8 1020.120184 . 87 1019 . 7120189 . 78 1018.0720196 . 27 1018 . 47 
20209.65 1016.1720285.35 1015.620305 . 76 1015 .05 20324.48 1013.520343 . 75 1009 . 77 
20358 . 33 1008.95 20370.4 1011. 3820394 . 52 1012 . 4 204 13. 5 1014 .1920426 .89 1014.5 

20439.5 1014.0320455 . 51 1012.3320465 . 37 1012.8320483.75 1012.3120489. 18 1010 . 9 
20510.98 1009 . 520519.28 1007.7620531.47 1011.0620546.03 1006.2720573.29 1004 . 38 
20576. 36 1003 .120604. 86 1000. 7820634 . 63 1000.420646.76 1000. 7220658. 11 1002.9 
20679 .97 1002 . 5620696.64 1001.4520747.49 997.3320778.46 997.4520790.93 997 . 9 
20799.87 1002.98 20826.7 1022.0920836.45 1026. 1820841. 68 1023.2520885. 15 1023.4 

20920 .7 1022 . 7820959.96 102 3. 2220968.83 1023.620987 . 66 1032.92 1003. 77 1031 
21026. 87 103 1. 8921043.74 1031 . 8 21076 . 8 1032.521096.37 1031 . 421112.48 1032 . 38 
21141. 57 1032 . 0521164.67 1033 . 3921189.39 1032.8521193 . 31 1033.5521219.82 1023 . 28 
21269.17 1023 . 422 1286.95 1033 . 0221310. 01 1029 . 221351.05 1032.121360.77 1031.64 
21387.79 1031.6321396. 55 1030 . 7921410.37 1030 . 7921421.06 1033.8621429.05 1034.1 
214 56.59 1024.1821491.57 1024 . 0121589.23 1024.062 1735.97 1024 . 24 21832 . 1 1024 . 74 
21894.74 1024.8321931 . 61 1025.1721980.52 1026 . 1622127.26 1027.6222173.37 1028 . 9 
22176.23 1035.5222183.06 1039.7122188.16 1038.9 22201.8 1039 . 9222208.53 1033 . 98 
22216.16 1030.1322224.26 1030.7422231.11 1027.122236.95 1026 . 2822242.59 1026.7 
2225 1 .03 1030.522265 . 51 1030.4222289.51 1031 . 1422297 . 99 1030 . 3422321 . 91 1029.9 
22425.63 1030.0322527.54 1030.6122572.36 1030.3722612 . 01 1030 . 81 

Mann ing' s n values num= 
~ n~ ~ n~ ~ n ~ ~ n ~ ~ n ~ 

*** ********* ********* *********** *** ****************** **** ********** ****** ******* 
17602.6 

20987.66 
.03718837 . 04 
.03722188.16 

sank St a: Left Rig ht 
19173.8520836.4 5 

Ineffective Fl ow num= 
Sta L Sta R El ev 

17602 . 619157 . 35 1038 
20987.6622612.01 1038 

.01518962 . 88 

. 025 
.0 3719173 .85 

Lengths: Left chann e 1 
458 514 . 75 

Permanent 
F 
F 

Ri ght 
603 

CROSS SECTION OUTPUT Profi l e #PF#1 

. 03220836.45 

Coeff Contr . 
.1 

.032 

Expan . 
. 3 

** ********** ******************************************* **** **************************f<********* 
E.G . Elev (ft) 
ve 1 Head ( ft) 
w. s . El ev (ft ) 
Crit w. s . ( f t) 

• 1026.45 
0. 86 

• 1025.59 
• 1018.20 

Element 
wt. n-val. 
Reach Len. (ft) 

* Flow Area (sq ft) 

Left OB * 
0.037 

458 . 00 

channel 
0.032 

514.75 
*22109. 05 

66 
7. 25 
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* Ri ght 08 * 
0 . 032 

603 . 00 
316.60 



• 

• 

• 

Pos t - Projec t 
* E. G. slope ( ft / ft ) *0 . 000833 *Area ( s q ft) 41 . 85 *22 109 . 05 • 1036 .21 
* Q Total ( cfs ) *166000 . 00 • Flow (c f s ) 5.66 *165250 . 50 74 3 . 90 
• Top width (ft) * 2457 . 62 * Top wi dth (ft) 102 . 36 * 1661.18 694 .08 

ve l Total (ft/ s) 7 . 40 * Avg. vel . ( ft / s) 0 . 78 7.47 2.35 
* Max Chl Dpth (ft) 28 . 26 * Hyd r . Depth (ft) 0 . 56 13.31 2.34 
• conv . Tot a l (cfs ) *5750383.0 • conv . (cfs) 196.0 *57244 18.0 * 25769.2 
* Len gth wtd. (ft) 515. 30 • wetted Per . (ft) 13.11 * 1679 . 17 * 136 . 43 
* Min ch El (ft) 997.33 * Shea r ( lb/ sq ft) 0.03 0 . 68 0 . 12 
*Alpha 1.02 *stream Power ( lb/ ft s) • 0.02 5. 12 0 . 28 
* Frctn Loss (ft) 0.5 7 * cum volume (acre-ft) • 6847.4 1 *24891.14 • 1815.77 
* c & E Loss ( ft) 0.0 3 *cum SA ( ac res) • 1892.75 • 2536 . 21 765 . 60 
***************** **** * ** * * * ** * * * * * * * * * * * * * ** ***************** * * * * * * * * ** * ****** t: *** * ******** ** ** 

warning: Divided flow computed for thi s cross-section . 
Note: Multiple criti cal depth s we r e found a t this location. The cri tical dept h with th e l owes t , vali d , 

wate r s urfa ce was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
***********************f<************************************************* ********************** 
• E.G. Elev ( ft) * 1026.45 El ement Left OB * Cha nn e l * Right OB • 
*vel Head (ft) 0.86 * Wt. n-va l. 0 . 032 0 . 03 2 
* w.s. Elev (ft ) * 1025 . 59 *Rea ch Len . ( ft) 458.00 514 . 75 603 . 00 
• crit w. s. ( ft) * 1018 . 20 * Flow Area (sq ft) *22116.34 317. 20 
• E.G . s l ope ( ft / ft) *0 . 00083 3 *Area ( s q ft ) *22 116.34 317 .20 
* Q Total ( cfs) *166000.00 * Flow ( cfs ) *165254 . 10 745. 89 
* Top wi dth ( ft) * 1796 . 52 • Top width (ft) * 1661.19 135 .33 

vel Total (ft /s ) 7.40 * Avg . ve l . (ft/ s) 7 . 47 2 . 35 
* Max Ch l Dpth ( ft ) 28.26 * Hyd r . Dept h ( ft ) 13.31 2 . 34 
* conv. Tota l (cfs) *5 75 2962.0 * conv . (cfs ) *5727112.0 * 25849. 7 

Len gth Wtd. (ft) 515. 31 * wetted Pe r . (ft) * 1679 . 38 136.43 
* Min ch El (ft) 997. 33 Shea r (l b/ sq ft) 0. 68 0 . 12 
*Al ph a 1 . 02 • s t ream Power ( lb/ ft s) * 5. 11 0.28 
* Frctn Loss (ft) 0.5 7 • cum vol ume (acre-ft) • 1194.14 *25815. 97 399. 28 

c & E Loss (ft) 0.03 * cum SA ( ac res) 200.93 * 2541. 29 87.23 
*******************************-!.:*** ******************** ******* **** ******************* ******* *** 

wa rning: Di vi ded flow computed for thi s cross-section . 
Note: Multiple criti ca l depths were found at this location. The criti cal depth with the l owest, valid, 

water surface was used . 

CROSS SECTION 

RIVER: 
REACH: RS: 208.85 

INPUT 
Description: 208 . 85 
Stat i on Elevation Data num~ 99 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
** ***** ********* ***** ** 'f<************************************* ***** ** * 'k* ********* 

17686. 5 1031.317694 . 85 1029. 1417749 . 61 1029 . 8317758 . 78 1029.2417984 . 78 
18200.56 1027 . 33 18280.2 1027.4818328 . 38 1026.7418441.61 1027.218481.04 
18510.33 1030.4718682 . 91 1029 . 6618724.46 1028.7718728.71 1027.7818742.91 
18744.91 1027.0818791.14 1028.0918837. 38 1027 . 0818839. 38 102 7. 5818853.58 

18859.9 1029.4218874 . 45 1029 . 918981.82 1029.1619065. 57 1029.1719153 . 39 
19206.02 1028 . 819223 . 16 1016.919235.47 1012.619256.34 1009 . 9419276.84 
19321.83 1007 . 7919338 . 38 1008. 5419346 . 72 1011 . 7719362. 51 1004 . 319405.36 
19423.93 1009 . 2 19438 . 9 1012.45 19455.14 1010 . 47 19490.9 1010 . 82 195 19 . 66 
19526. 32 1012 . 1319 549 . 87 1011. 819568 . 97 1014. 59 19634. 7 1016 . 3719646 . 89 
19710.87 1016 . 62 19760. 5 1017.0919801.77 1016 . 0619827.94 1016 . 3419863.39 
19910 .52 1019.5620029 . 52 1020.0320086.67 1019.992012 3.45 1020.8520133.93 
20161 .37 1020 . 5920247.21 1020.8920314 . 65 1017.220322.23 1017 . 9420368.81 
204 so. 41 1017 . 56 20502 . 8 1016. 2 520508.13 1017 . 11205 so. 98 1012.0220589 . 54 
20610 . 51 1006.6920658. 34 1002 . 720671.28 1001. 7520700 . 39 1007. 5220728.31 
20767.63 1007 . 720799 . 68 1004 .620828.74 100020843 . 88 998.88 20892. 5 
20902 . 76 1003 . 520934.99 1026.0120948.22 1022 . 1321019 . 79 1022.252 1070.81 
2112 1. 72 1022 . 22 1135.41 1028.06 21144.4 1029 . 4921161. 18 1022 .3121191.38 
21314 . 23 1023. 5621380. 26 1024 . 1621412. 34 102 3. 3121460 . 67 102 3. 321510 . 92 
21535.21 1023. 2821562.07 1022.621581.65 1023 . 8321609.58 1023 . 4221953. 16 
22 103.46 1028 . 5222 197. 52 1029.322301.84 1029.8222339.32 1029.6 

1029 
102 9 . 88 
1027 . 58 
1027.78 
1028.46 

1008.4 
1008.25 
1014.86 
1017 .2 7 
1018.72 

1019.7 
1017.46 

1010 . 1 
1009 .8 
999 . 97 
1021.7 

102 3 . 06 
1022 . 62 
1026 . 38 

Manning ' s n values num= 
sta n val sta n val sta n val sta n val s t a n val 

**************************************************************************** *** * 
17686 . 5 

20934.99 
. 03718728.71 
.037 

Bank Sta: Left Ri ght 
19206.0220934.99 

Ineffecti ve Flow num~ 
Sta L St a R Elev 

17686.519206.02 1035 
21144 . 422339.32 1035 

. 01518853. 58 .03719206.02 

Lengths: Left chann el 
511 479.03 

Permanent 
F 
F 

Ri ght 
452 

. 03220029 . 52 

coeff contr . 
. 1 

.032 

Expan. 
. 3 

CROSS SECTION OUTPUT Profile #PF#1 
********************** **************** ****************************************************** *** 
* E.G. Elev (ft) * 1025.85 * Element Left OB * Chann e l *Ri ght 08 
*vel Head (ft) 1.21 wt . n-val. 0.032 0.037 
* w. s. Elev ( ft) • 1024 . 64 * Reach Len. (ft ) 511 . 00 479.03 452.00 
* crit w.s . (ft) • 1020 . 18 • Flow Area (sq ft ) *18618.96 466.05 
* E.G. slope (ft / ft) *0.001531 * Area (sq f t ) *18618.96 • 1153.95 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *164661.60 * 1338.36 . ~~~ ~~~~~ ~ms) * zsoug : ~~~-w~~i~ ~ms) * mu~ * 78u~ 
*Max chl Dpth (ft ) 25.76 * Hydr. Depth (ft) 10 .82 2.48 
* conv . Total (cfs) *4242758 . 0 * conv. ( cfs) *4208551 .0 * 34206.8 
* Length Wtd . (ft) 478.92 *Wetted Pe r . (ft ) * 1738.23 * 188 . 63 * 
* Min ch El (ft) 998.88 • shear ( 1 b/ sq ft) 1. 02 0. 24 
• Alpha 1.03 • Stream Power ( lb/ ft s) • 9 . 05 0.68 
* Frctn Loss (ft ) 0 . 62 *cum volume (acre-ft) * 6847 . 19 *24650.50 • 1800.62 
* c & E Loss (ft ) 0.05 * cum SA (acres) • 1892.21 * 25 16 .23 755.37 
********************* ** ************* ** *** ** ***************** ***************************** ****** 

warning: Di vided fl ow computed fo r this cross - section . 
Note: Multiple cri ti ca 1 depths were found at this l ocati on . The critical dept h with the l owes t , valid, 
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wat e r s urface was used . 
Post-Projec t 

CROSS SECTION OUTPUT Profil e #PF#2 
***************************** ********************** ******************************************** 

E. G. El ev ( ft ) * 1025.85 El ement Left OB * Chann el Ri ght OB * 
* ve l Head ( ft ) 1.20 Wt. n-val . 0 . 032 0 . 037 

w.s . El ev ( f t) • 1024 . 65 *Reach Le n . ( ft ) 511 .00 479 . 03 452 . 00 
* cr i t w. s . ( f t) * 1020. 18 • Fl ow Area (sq f t ) *18629 . 67 467.22 
* E. G. s l ope ( f t / f t ) *0.001528 *Area (sq ft) *18629 . 67 467.22 
* Q Total (c f s ) *166000 . 00 * Fl ow (cfs) *164657 . 50 * 1342. 48 

Top widt h (ft) * 1908.89 * Top width (ft) * 1721.04 187 . 85 
ve l Total (ft / s) 8.69 * Avg . Vel. ( ft / s) 8.84 2.87 

* Max Chl Dpth ( ft ) 25.77 * Hydr . Depth ( f t) 10 . 82 2. 49 
conv . Total (cfs) *4246887 . 0 * Conv . (cfs ) *42 12541.0 * 34345.5 
Length wtd . (ft) 478 . 92 *Wetted Per . ( f t) * 1738.25 188.67 

* Min Ch El (ft) 998.88 * s hear ( 1 b/ sq ft) 1. 02 0. 24 
Alpha 1.03 * Stream Power (lb/ ft s ) 9 . 04 0 . 68 

* Frct n LOSS (ft) 0 .62 *Cum Vol ume (acre- ft ) * 1194 . 14 *25575 . 22 393 . 85 
* c & E Loss ( f t) 0 . 05 *cum SA (a cres) 200.93 * 2521.31 84 . 99 
***********'k**** ******************************************************************************* 

wa rni ng : Di vided f l ow computed fo r t his cross-sect i on. 
Note: Mu lti pl e cri t i cal depths were f ound at t hi s l ocat i on . The cri tica l dept h with t he l owes t, val id, 

water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH : 1 

I NPUT 

RS : 208.75 

Descri pt i on : 208 . 75 - FEMA sect i on u 
Sta t i on El e vatio n Da t a num= 124 

sta El ev Sta El ev s t a El ev Sta El ev Sta El ev 
******* * ******* * * * * * * ****** ** * ** ** ** ** * * * ******** ******* * * * * * * ** * * * * * * * * * * ****** 
18173.6 1027 .11825 7 .35 1026.618340.04 102618367.17 1025.85 18472.3 
18563 . 9 1028.418584 . 53 1028 . 65 18593.87 1028.3218600 . 82 1027.6718615 . 09 

18617.09 1026 . 9718663 . 56 1027.9818710 . 04 1026 . 9718712.04 1027.4718726 . 31 
18738.43 1029 . 8218764.48 1030.7318832 . 51 1030.9518900.38 1030 .4318954 . 98 
18984.44 1028.4718996.07 1026 .719017 . 06 1026.719056.46 1027.4819103 . 99 
19153.26 1027.5219204 . 89 1026.7419212 .98 1026.2819226.43 1021. 1519249 . 91 
19266 . 81 1008 . 819299 . 44 1007 . 519308 . 3 5 1007. 881932 4 .64 1009. 65 1933 2 .09 
19339.05 100919344.99 1006 .4 719362. 61 1005.619374.08 1006.419427 . 89 
19452.89 1009 . 85 19478.06 1011 .5219505 .81 1012. 2619526.98 1013.1519535 . 38 
19541. 92 1015 . 3919562. 58 1013.9119580. 22 1014. 519611.04 1016.44 19649. 5 

19676 . 7 1015.719706. 53 1017.5819723. 84 1018.09197 52 . 75 1018 . 6919793 .14 
19817.64 1018.7419868.41 1019.5619904.45 1019. 5820006.67 1019.7820053 . 74 
20110.37 1019.6320147.15 1019 . 22020 5 . 32 1018.1820213 . 52 1017.620230 . 83 
20246 . 24 1016.2120258.43 1015 . 620282. 65 1013. 1320304 .16 1013.2520325 . 33 
20360 . 87 1013.0220399.39 1010 . 9320443.45 1008.8320509 . 67 1006.6520530 . 45 
20549.36 1002.9420624.04 1001. 58 20641.4 1000.6320653.89 1001.220674 . 36 
20691. 66 1000 . 4420708.01 1002.620717 . 29 1003 . 8220733.99 1004.8520745.04 
20762. 48 1008.2720775 . 95 1009. 320782 . 78 1010.2820788.76 1010 . 7420801.71 
20813.85 1010 . 7820838.24 1010 . 5920846 . 26 1013 .6520860.81 1005 . 6520869 .16 

20881 . 6 1002 . 6520888.55 1005 . 2820898 . 48 1008.2720908. 17 1004.9320915 . 98 
20930 . 47 1011 . 0420936.86 1016.2920940 . 05 1018.520952 . 96 1025 . 182 1004.85 
21010.02 1025.221017.42 1023.321098 . 69 1024 . 082 1136 . 04 1023 . 9521181. 34 
212 12 . 16 1022.92 1283.95 1024 . 2721300 . 57 1033.42 1323 . 99 1023.8 21329 . 9 

21360 . 2 1022.842 1410.93 1022.321471.63 102 1. 92 1516. 43 102 1. 921910.17 
22038.72 1028.0622133.23 1028.922205 . 11 1029.522228 . 96 1029.66 

1025 . 33 
1027 . 47 
1027.67 

1029 . 6 
1027.71 
1010 . 16 
1012 . 65 
1008.77 
1014.53 
1015.5 5 
1018 . 45 
1019.67 
1016 . 56 
1013 . 88 

1005 . 3 
1001.4 
1006.3 

1012 . 52 
1002.57 

1003 . 9 
1025.68 
1023.4 1 
1023.31 
1026.78 

Manning 's n values num= 
~ n ~ ~ n ~ ~ n ~ ~ n ~ ~ n ~ 

* **** *** * * * ******** * * *** *** **** * * * * * * * * * * * * * ** *** ** * ********* ******* * * ** * * * * * ** * 
18173.6 . 03 718600 . 82 

Bank Sta: Le ft Rig ht 
19212 . 9820952.96 

I neffecti ve Fl ow num= 
Sta L St a R El ev 

18173 . 619204 . 89 1038 
21098.6922228.96 1038 

.01518726.31 .037192 12 . 98 

Le ngt hs: Left Cha nn e l 
565 559.49 

Pe rmanent 
F 
F 

Ri ght 
569 

CROSS SECTION OUTPUT Prof i l e #PF#1 

.03220205.32 

coeff co ntr. 
.1 

.032 

Ex pa n . 
. 3 

**************** *********************** ** *************************** *************************** 
E. G. El ev (ft) * 1025. 18 * El eme nt Left OB * Cha nn e l * Ri ght OB * 

* vel Head ( f t) 1 . 0 5 wt . n- val . 0 . 032 0.032 
* w. s. El ev (ft ) * 1024 . 13 * Reach Le n . (ft) 565 . 00 559 . 49 569 . 00 
* cri t w. s. ( ft ) * 1017 . 95 * Fl ow Area (sq ft ) *20136 . 04 37 . 08 
* E.G. s l ope ( f t / ft ) *0 . 001097 * Area ( sq ft) *20136 . 04 669 . 69 
* Q Total (cfs) *166000.00 * Fl ow (cfs) *165967. 10 * 32 .91 

Top wi dth (ft) * 2367.88 * Top wi dth (ft) * 1732.3 1 635 . 56 
vel Total ( ft /s) 8.23 • Avg . vel . (ft/ s) 8 . 24 0 . 89 

* Max Chl Dpth ( f t) 23.69 * Hyd r . Dept h (ft ) 11 .62 0 . 44 
• conv . Total (c f s) *5011211 . 0 * conv. (cfs) *5010217 . 0 993 . 5 
• Lengt h wt d. ( f t) 559 . 61 *wetted Per. (ft) * 1749 . 88 84.61 
* Min c h El ( f t) 1000 . 44 s hear ( l b/sq ft ) 0 . 79 0. 03 
* Alpha 1 .00 * Stream Power ( l b/ f t s) 6.50 0 . 03 
* Frctn Loss (ft) 0.80 • cum volume (acre-ft) * 6847. 19 *24437.4 1 1791. 15 
* C & E LOSS (ft) 0 . 05 * Cum SA (acres) 1892.2 1 * 2497.24 748 . 01 
*** *** ** *** ******** ** *********** ** ***************** ******************************************** 

warning : 
warning : 

Di vi ded fl ow computed f or t hi s cross-secti on . 
The vel oci ty head has c ha nged by more t han 0 . 5 ft (0. 15 m) . Thi s may indi cate th e need f or 
addi ti ona l cross secti ons . 
Multi pl e critical depth s were fo und a t thi s l ocati on. The criti cal depth wi t h t he l owest , valid, 
water surf ace was used . 

Note: 

CROSS SECTION OUTPUT Profi l e #P F#2 
*************** ***************** ******* ******** ********** ************************ ************** 
* E.G . El ev ( f t) * 1025 .19 El ement Left OB * c han ne l Ri ght OB * 

vel Head ( ft ) 1. 05 * wt . n-val . 0 . 032 
* w. s . El ev ( f t) * 1024 . 14 * Reach Len. ( f t) 565.00 559.49 569.00 

Crit W. S. ( ft ) * 1017 . 95 Fl ow Area (sq ft) *20147 . 45 
* E. G. Sl ope ( ft /ft) *0 . 001096 * Area (sq ft) *20147.45 
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Post - Pro j ect 
* Q Total (cfs) *166000 . 00 • Flow (cfs) *166000.00 

Top width (ft) • 1732.34 *Top width (ft) * 1732.34 
vel Total (ft/s) 8.24 * Avg. Vel . (ft/s) 8.24 
Max Chl Dpth (ft) 23.70 * Hydr. Depth (ft) 11 .63 

* Conv. Total (cfs) *5014610.0 * conv. (cfs) *5014610.0 
* Length Wtd . (ft) * 559.61 wetted Per. (ft) • 1749.91 . 
• Mi n ch El (ft) * 1000 . 44 • shear (1 b/sq f t ) 0 . 79 
• A 1 ph a 1. 00 • Stream Power (1 b/ft s) * 6. 49 
* Frctn Loss (ft) 0.80 • cum vol ume (acre-ft) • 1194. 14 *25362.00 391.43 
* C & E LOSS (ft) 0.05 *Cum SA (acres) 200.93 * 2502.32 84.02 
***************************"""**********************************************'k**************'~<***** 

warning: The veloc i ty head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 
additional cross sections . 

Note : Multiple critical depths were found at this location. The critical depth with the lowest, val id , 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 208.67 

RS: 208.67 

Left and Right Channe 1 Bank Stations Interpo 1 a ted 
Station Elevation Data num= 105 

sta El ev sta El ev sta El ev sta El ev St a El ev 

17889.8 1026 . 317940.06 1028.0117946.89 1024.717953.87 1026.9318019.22 1025.66 
18296.94 1025 .4 718455.93 1024.9 18459.5 1024.818473.77 1024.618475.77 1024.1 
18522.23 1025.11 18568.7 1024.1 18570.7 1024.618584.97 1024.818585 .84 1024 . 44 
18645.36 1024.918707.02 1024.4318845.34 102618932.39 1026.418963.79 1026.2 
19024. 26 1027.15 19046.1 1027. 9 19164. 5 1028.1519199.93 1027 . 619317.69 1028. 73 
19328.09 1021.519347.56 1010.419383.55 1009 . 6619393 . 77 1014.4919409.65 1006. 16 
19420.84 1005.5519487.27 1008 . 419553 . 76 1009 . 5619580 . 27 1011 . 2219681.59 1014 . 56 
19704.28 1016.4119768.18 1016.7919807.68 1017 . 7819886 . 33 1018 . 3119914 . 74 1017 . 1 
19970.68 1017. 7520001. 36 1016.320060.25 1014. 5920091.06 1012.2 120139.57 1010. 12 
20167.85 1006 . 520204.43 1005.9920234.48 1008.5220294.94 1005.520308.87 1003 . 36 
20326.14 1003.1 20341.6 1005.8820376.14 1007 . 4520397 . 29 1007.120450.21 1009 . 5 
20461.96 1008.6920485.33 1004. 5920503. 57 1003.0320523.73 1004.220581.55 1010.1 
20626.86 1012.8320637.02 1014.0120678 . 94 1013.25 20690. 1 1017.0720712.53 1017.81 
20729. 15 1021.420758 . 54 1022.720769 . 24 1019.5220782.73 1020.1520807.03 1019.2 
20820.96 1017 20831 1018.2720844.49 1016 .4 20871.7 1016.7620886.74 1015. 51 

20895 . 7 1017 . 4320915 . 38 1015 . 9220935. 23 1020 . 22 20944.4 1025.8420956. 53 1026 . 07 
20966.88 1019.1721108.47 1019.921183. 53 1020. 5621311. 57 1022.3821340.58 1022.08 
21398.61 1023.121427 . 63 102321512.69 1024 . 121608 . 59 1023.8421651 . 56 1022.85 

21715 1023 . 221786 . 17 1023 . 121820 . 67 1022 . 62 1854 . 56 1023.72 1920.87 1024.77 
21941.67 1025.7 22014.6 1025.7422033.05 1025 22 130 . 7 1025.822 157 . 611025.44 
22270.31 1026. 1122293.23 1025.8922355.71 1026.422387.92 1026. 122440 . 81 1026.52 

Manning • s n va 1 ues 
sta n val 

num= 
sta n val 

6 
Sta n val sta 

17889.8 
20758.54 

.037 18459.5 

.037 
. 01518584.97 . 03719317.69 

Bank Sta : Left Ri ght 
19317 . 6920758. 54 

I nef fect i ve Flow num= 
Sta L Sta R El ev 

17889.8 19164. 5 1033 
20956.5322440.81 1033 

Length s: Left Channel 
456 449.63 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profil e #PF#l 

Ri ght 
359 

n val Sta n Val 

. 03220167.85 

coe f f contr . 
.1 

. 032 

Expan . 
. 3 

• E.G. El ev (ft) • 1024 . 33 *El ement Left OB * Channel • Right OB • 
*vel Head (ft) 1 . 60 * Wt . n-val . 0.032 0 . 037 
• w.s. El ev (ft) • 1022.73 * Reac h Len. ( f t) 456 . 00 449 . 63 359.00 
• crit \~.s. (ft) • 1019.08 * Fl ow Area (sq f t) *15778.71 858.83 
*E . G. slope (ft/ft) *0.001929 *Area (sq ft) *15778 . 71 * 1697 . 89 
* Q Total (cfs) *166000.00 *Fl ow (cfs) *161756 . 20 * 4243.81 
* Top width (ft) • 2042.32 * Top width (ft) • 1432.22 610.10 

vel Total (ft/s) 9.98 • Avg. vel. (ft/s) 10.25 4.94 
*Max ch l Dpth (ft) 19.70 * Hydr. Depth ( f t) 11.02 4.75 
* Conv. Total (cfs) *3779618 . 0 * Conv. (cfs) *3682992.0 * 96626.3 
* Length Wtd. (ft) 448 . 44 • Wetted Per . (ft) • 1442 . 13 183. 15 
* Mi n ch El (ft) * 1003.03 • shear ( 1 b/ sq ft) 1. 32 0 . 56 
*Al pha 1 .03 • s t ream Power ( lb/ft s) * 13.51 2 . 79 
* Frctn Loss (ft) 1 .20 • cum volume (acre-ft) • 6847 . 19 *24206.76 * 1775.69 
* c & E Loss ( f t) * 0. 11 *cum SA (acres) • 1892.2 1 * 2476.92 • 739.88 * 
*********************************************************************************************** 

Divided flow computed for this cross-sect i on . warning: 
warning: The vel ocity head has changed by more t han 0 . 5 f t (0.15 m) . This may indicate the need for 

additi onal cross secti ons . 
warni ng: 

warni ng: 

The conveyance rat i o (ups t ream conveyance di vided by downstream co nveyance) is less than 
0 . 7 or greater t han 1.4. This may indicate the need for addi tional cross sections. 
The energy l oss was greater than 1 . 0 ft (0 . 3 m). between t he current and previ ous cross 
section . Thi s may i ndicate the need for additio n a 1 cross secti ons . 

Note: Mult i pl e cri t i cal depths were f ou nd at t his l ocation. The criti cal depth wi t h th e l owest, val id, 
water s urf ace was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
***************1<*2************************1r*********************1t****************************** 
* E . G. El ev (ft) • 1024.34 * El ement Left OB * channel * Right OB * 
• vel Head (ft) 1. 60 * Wt. n-val. 0.032 0.037 
* w. s. El ev ( f t) • 1022 . 74 * Reac h Len . (ft) 456.00 449.63 359.00 
* Cri t w.s. ( f t) • 1019.08 * Fl ow Area (sq ft ) *15795.76 860.86 
* E.G. Sl ope (ft / f t) *0.001922 • Area (sq ft) *15795.76 860.86 
* Q Total (cfs) *166000.00 * Fl ow (cfs) *161742 . 20 • 4257 . 84 
* TO~ Width ( f t ) • 1612.42 * Top width (ft) * 1432.24 180.18 

ve Total (ft/s) 9.97 • AVg. vel. (ft/s) 10.24 4 . 95 
• Max chl Dpth ( f t) 19 . 71 * Hyd r. Depth ( ft) 11 .03 4. 78 
• conv. Total (cfs) *3 786569.0 * Conv . (cfs) *3689445. 0 • 97124.1 
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Length wtd. ( ft ) 448 . 47 * wetted Per. (ft) * 1442. 15 182.82 

* Min c h El (ft) • 1003.03 * s hear (l b/sq ft) 1. 31 0. 56 
*Al pha 1.03 *stream Power ( l b/ft s) 13.46 2.79 

Frctn Loss (ft) 1.19 c um volume (acre-ft) * 1194 . 14 *25131.17 385.81 
C & E LOSS (ft) 0.11 Cum SA (acres) 200.93 * 2482.00 82.84 

*****************'****************************************************************************** 
warni ng: 

war ning: 

warni ng: 

The velocity head has changed by more than 0 . 5 ft (0 .15 m). This may indicate the need for 
add itional cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is 1 ess than 
0 . 7 or greater than 1. 4. Thi s may indicate the need for addi ti anal cross sections. 
The energy l oss was greater than 1.0 ft (0. 3 m). between the current a nd previous cross 
section. Thi s may ind i cate the need for additional cross sections. 

Note: Mu l tiple critical depths were found at this location. The critical depth with the l owest, valid, 
water s urface was used . 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 

RS: 208 . 57 

Description: 208.57 
Left and Right channe l Bank Stations Interpo l ated 
Station El evation Data num= 203 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

18043.1 1026.618105 . 91 1025.6118144.21 1025.5418188 .08 1025.0718211 . 89 1024.98 
182 58.69 1024. 3218280 . 09 1024. 3 18310 . 7 1023.821832 5. 77 1024.0618329 . 48 1023. 7 
18333.22 1023.9418344.36 1026.1718358.63 1025.9718360 .63 1025.4718407 . 09 1024 . 04 
18453.59 1022.5718455.59 1023.0718469.87 1023.27 18473 . 4 1023.0118481.95 1023 
18501.82 1023.7818512.77 1023.6118543.96 1023 . 8318582.81 1024.4118612 . 91 1024.4 
18624.01 1024.8218690.73 1025.19 18713.9 1025 . 518798.55 1026 .0618839 . 05 1026.11 

18890.3 1026.5118911.311026.2118937 . 47 1026.1918997.38 1026 . 7 19007 . 7 1026.45 
19032.19 1026 . 3919066.17 1026.72 19069.2 1026.0719101.45 1026 . 419105 . 39 1026 . 74 
19174.29 1026.4 19242.2 1026 . 819276 . 95 1027.4519311.47 1027.5119330 . 99 1027 . 8 
19362.95 102 7 . 4519382. 56 102719394 .18 1019.4519399.31 1013 . 8219402.99 1010.99 
19419.311008 . 7819431.17 1007.7619447 . 66 1007.37 19476.1 1007 .2219494.43 1007.44 
19505.11 1007.9819510.11 1009 . 419533. 51 1010.6219563.13 1011. 7319586.72 1012.06 
19609.82 1012.6819648.13 1013.3219717.79 1013. 7219732.39 1014.0619760.19 1015. 5 

19773.2 1015.9719779.57 1015 . 2219796.53 1016.4719809.96 1016.9519834.29 1016.91 
19874.35 1016.1319906.36 101519908.98 1013.8319930 . 84 1013. 5519941.27 1011.6 
19955 . 11 1010.4519974.65 1009.3319991.51 1007 . 7 20021.3 1006 .5220034.23 1006.2 
20042 . 76 1004.9120051.06 1004.6620058.22 1003.6820078.97 1002.820093 . 45 1002.61 
2012 5 . 82 1002. 720159. 52 1004 .1120184.03 1003 . 6120208.06 1004 . 1120215 . 97 1005.2 
20237 . 26 1005.220259.55 1006.4520277.02 1006 . 220316.96 1006.2320344.15 1005.1 
20360 . 59 1005.3820364.27 1005.7720377 .87 1009.0520383.24 1011.1320397.61 1009. 8 
20408.18 1009.8720417. 33 1010. 83 20424.9 1012. 3320438 . 51 1013.0120456. 81 1013.23 
20474 . 11 1013.9220492.85 1014.2 120507 .45 1014.1420526.79 1013.4920539.37 1013.4 
20565 . 14 1014.420590. 58 1015. 3220605. 65 1016. 320611 . 83 1015. 6220620.49 1016. 2 
20641. 35 1016.620645 . 26 101820655.94 1018 .2920677.36 1018. 3420685 . 83 1017.87 
20717 . 99 1018 .1720731 . 12 1019 . 22075 5. 71 1019. 220769.3 5 1019. 6820773.24 1020. 74 
20777 . 09 1024.4 20779 . 8 1021.920783 .92 1020.63 20809 . 6 1020.8420827.39 1021 .37 
20830.05 1021.0920847.21 1021.3220873.66 1022 . 7 20879.2 1024.1620895.09 1023.95 
20904 . 95 1021.9920937.19 1022.0320945.09 1021.36 20954 . 6 1018.920958.81 1017.21 
20967.22 1017.3620976.54 1019.2520988.26 1023.3220994.42 1026.720999.24 1026.39 
21015 .31 1026.721019.76 1024.6121033.44 1024 . 7421076 . 95 1023 .7521088.41 1023.33 
21103.62 1023.2921111.64 1023.7321169.95 1024 . 0821191.87 1024.521229.35 1024.13 
21285 . 49 102421310.35 1024.17 21337 . 9 1023.921376.71 1024 .3921419 . 04 1024.35 
21462 . 54 1023.8721499.93 1023.9821527.74 1024 .242 153 7.93 1024.89 21609.1 1025 .43 
21620 . 99 1025.821627 . 53 1024.921654.54 1025.321683.04 1025 .121782.17 1025.01 
21829 . 35 1024.8521865 . 87 1025.721871.34 1025.3621941 . 71 1025.421967.65 1025.83 
21968 . 32 1026 .1621988.3 3 1025.9 21991.2 1025. 4922008.95 1025.832 2099.68 1025 .8 
22160 . 09 1026.36 22189 . 9 1026.4322199. 11 1026.2622228.89 1026. 54 22250.8 1026.2 
22285 . 77 1026.522286 . 17 1026.32 22317 . 8 1026.35 22334.22 1026.982 2335.38 1026.6 
22386 . 13 1027.09 22430 . 6 102 7.2322470.47 1027.8622500.57 1028.0222520.45 102 7.74 
22540 . 45 102 8.2422544 . 52 1030.622547.07 1030.6322553.13 1027.88225 60.23 1025.56 

22566.7 1025.5622575 . 37 1028.3822590.86 1028.15 

Manning's n values num= 
sta n val Sta n val Sta n val sta n val sta n val 

******************************************************************************** 
18043. 1 

21015. 31 
. 03718344.36 
. 037 

Bank Sta: Left Right 
19382.5620731.12 

Ineffective Flow num= 
Sta L Sta R Elev 

18043.119330.99 1028 
20777.0922590.86 1028 

. 01518469.87 . 03719362.95 

Lengths: Left Channel 
685 539.75 

Permanent 
F 
F 

Right 
467 

CROSS SECTION OUTPUT Profile #PF#1 

.03220360.59 

Coeff Cant r. 
.1 

.032 

Expan. 
. 3 

*********************************************************************************************** 
* E.G. Elev (ft) * 1023.02 *El ement Left: OB * channel * Right OB 
*vel Head (ft) 2.74 wt. n-val. 0 . 032 0.032 

w.s. Elev (ft) * 1020 .28 *Reach Len. (ft) 685.00 539 . 75 467.00 
Crit w.s. (ft) * 1018.75 * Fl ow Area (sq ft) *12483.18 38.59 
E. G. slope (ft/ft) *0 . 003954 *Area (sq ft) *12483.18 96.70 
Q Total (cfs) *166000.00 *Fl ow (cfs) *165890 . 90 109.08 
Top width (ft) * 1408 .87 *Top wi dth Cft) * 1338.21 70.65 
vel Total (ft/s) 13.26 * Avg . vel . (ft/s) 13.29 2.83 

*Max Ch l Dpth (ft) 17.67 * Hydr. Depth (ft) 9.33 0.95 
conv . Total (cfs) *2639931.0 • conv. (cfs) *2638196.0 1734.8 

* Length wtd. (ft) 539.73 *wetted Per. (ft) * 1345.08 40 . 51 
* Min ch El (ft) * 1002.61 shear ( l b/sq ft) 2. 29 0 . 24 

Al pha 1.00 *Stream Power ( lb/ft s) * 30.44 0.66 
Frctn Loss (ft) 1.53 cum vo l ume (ac re-ft) * 6847.19 *24060.90 * 1768.30 
C & E LOSS ( ft) 0 . 45 *Cum SA (acres) * 1892.21 * 2462.62 737.07 

*********************************************************************************************** 

warning: 
wa rnin g: 

warni ng: 

Di vided f l ow computed for this cross-section. 
The velocity head has c hanged by more than 0.5 ft (0.15 m). This may indicate th e need for 
additional cross secti ons. 
The energy l oss was greater than 1.0 ft (0.3 m) . between the current and previou s cross 
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Po s t-Project 
section. This may indicate the need for additional cross sections . 

Note: Mu ltiple critical depths we r e found at this location. The critical depth with the lowest, valid, 
water surf ace was used. 

CROSS SECTION OUTPUT Profile #PF#2 
******************************************************************************* **************** 
• E.G. Elev (ft) • 1023.03 • El ement Left OB • Channel • Right OB • 
• vel Head (ft) 2 .73 • wt. n-val. 0.032 
• w.s. Elev ( ft) • 1020 . 30 • Reach Len. (ft) 685.00 • 539.75 • 467.00 
• Crit w.s. (ft) • 1018 . 75 • Flow Area (sq ft) *12508 .58 
• E.G. Slope (ft / ft ) *0 . 003935 • Area (sq ft) *12508 . 58 
• Q Total (cfs) *166000.00 • Flow (cfs) *166000.00 • 
• Top width (ft) • 1338.24 • Top width (ft) • 1338.24 

vel Total (ft/s) 13.2 7 • Avg . vel. (ft/ s) 13 . 27 
* Max Chl Dpth ( ft ) 17.69 * Hydr. Depth ( ft) 9.35 
• Conv. Total (cfs) *2646130 . 0 • conv. (c fs) *2646130.0 
• Length Wtd . (ft) 539.75 • wetted Per. (ft) • 1346 . 21 
• Min ch El (ft) • 1002.61 • s hear (l b/ sq ft) 2 . 28 • 
• Alpha 1.00 • Stream Power (lb/ ft s) • 30.30 • 
• Frctn Loss ( ft) 1.52 • cum volume (acre-ft) • 1194.14 *24985.09 382.26 • 
• c & E Loss ( ft) • 0.45 • cum SA (acres) • 200 . 93 • 2467 . 70 • 82.10 • 
*************************************11:********************************************************* 
warning: 

warning: 

The velocity head has ch anged by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections . 
The energy loss was greater than 1.0 ft (0 . 3 m). between the current a nd previous cross 
sect ion. This may indicate the need for additional cross sections. 

Note: Mu ltiple critical depths were found at th i s l ocation. The c riti cal depth with the lowest, valid , 
water surf ace was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 208.48 

RS: 208 . 48 

Left and Right channel Bank Stations Interpolated 
St a tion Elevation Data num= 188 

Sta El ev sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 
17996.8 1025 . 318087.88 1025.75 18135.7 1025 . 518174 . 14 1025 . 618234.42 1025.1 

18242. 22 1024. 9418272.05 1024.8118301. 32 102 5 .1218316. 33 1024.9218318. 33 1024.42 
18363.9 1022.82 18409.5 1021.19 18411 .5 1021.6918425.26 1021 .8918436 .46 1022 . 74 

18438.55 1022.818443 . 72 1023 . 7 18452.1 1028.3718456.36 1029.418473.79 1028 . 64 
18483.21 1028 . 818490.75 1028 . 2118501.92 1020.6318510.88 1016 . 57 18517.2 1015 . 8 
18532.92 101518548.71 1013.618563.89 1013.2918601.46 1013.718615.03 1013 . 1 
18626.88 1012.9718673.46 1011.9918685.14 1011.318709.42 1012 . 4418732.62 1012 . 55 
18746.16 1012.9618776.92 1014.9518793.29 1015 . 518825 . 78 1016 . 0518831 . 87 1015.7 

18838.1 1016.0518871.38 1016.6518899 . 17 1016 .418924 .17 1015 . 8618946 . 43 1015.05 
18974.62 1014 . 32 19000 . 9 1013.23 19021.6 1013.6719029.98 1013.5319042.98 1011.74 
19052 . 81 1010 . 9319074. 74 1010 .0219087. 23 1010.419108 . 55 1010. 711912 5. 56 1010. 7 
19132.98 1009 . 319144. 31 1007. 919158 . 27 1007. 7119179. 57 1007 . 87 19196 . 9 1007 . 6 
19203 . 86 1007 . 819229. 67 1007. 68 192 52 . 4 1008 . 2419273. 39 1008 . 2 519295.63 1010.13 
19335.75 1011 . 819373.54 1013.9419397 . 84 1014 . 5219417 . 49 1014.519491.91 1015.5 

19523 . 5 1015 . 5919555.18 1016.219600.72 1016. 1319617.17 1014.71 19629 . 3 1014.06 
19663 . 03 1014 . 0919690.04 1014 .619692 . 52 1014 .241973 5. 34 1014 .4219792 . 79 1013.85 
19809 . 79 1014 . 0119821.12 1013 . 719839.66 1014 . 1219864 .65 1013 . 7319874.48 1012.69 
19887.08 1010 . 119906.28 1008.0919917 . 38 1005. 8419926. 24 1003. 619942.51 1001. 55 
19951.73 1000 . 05 19964 . 2 998 . 719978 . 79 998.8919981.77 999.3319993.04 999.21 
20006 . 45 999.8920018 . 92 999.6320043.06 1000.0520060.21 999.8420074.55 1000 . 4 
20083.95 1001 . 12 20102 . 1 1001.99 20121 . 5 1003.3420125.67 100420158 .75 1005 . 7 
20162. 52 1006.4920179.29 1006 . 6420200.95 1007.8520236.77 1009.0320265.78 1010 .73 
20279.71 1010 . 720298.68 1012.2620305. 31 1012 . 1520311 .54 1012 . 8520329.99 1013 . 4 
20344.23 1013. 5320362.96 1013.220374 . 51 1012. 5120389. 85 1012 .1320395. 57 1011. 6 
204 16 . 51 1011.7220428.19 1009 . 7820434 . 35 1008 . 320442.45 1007.1 20448 . 8 1006.99 
20458 . 78 1007 . 720466 . 63 1006.47204 78.96 1006. 8320496. 57 1005.8720507. 33 1006. 24 
20513 . 16 1007 . 2420520 . 27 1007.720530. 35 1007.720539.28 1009. 5220546.34 1013 . 1 
20551.79 1018. 3120557 . 74 1017.2320572.86 1013.4620578. 59 1013.6420588.38 1012 . 23 
20601 . 35 1012.5220613.84 1012.420624 .34 1013.0120633.27 1012.620656.88 1013 . 18 
20660 . 09 1013 . 7820664. 57 1013.2620672.63 1013 . 620680.59 1017 . 2220691.24 1024 . 02 
20693. 58 102 3 . 5420707 .17 1023 . 320714. 21 1023. 520723. 64 1027. 920730.75 1029.2 
20739.88 1029.3820746.13 102 7.9 20750.4 1025.420770.94 1025.2820793.11 1025 . 38 
20828.04 102620878.66 1026.4820916.71 1027 . 1320973 . 15 1027 . 8520988.41 1028 . 38 
21010.17 1028.5621041.21 1029.321075.03 1029 . 6 21086 . 4 1029 . 521107.07 1029.9 
21134 . 05 1028 . 9221135.79 1028.121140.85 1022.962 1143. 56 1020 . 9921952 . 21 1020.99 
21968.53 1029 . 3421977.18 1026.721993.27 1026 . 1622006.53 1026 . 0722025.31 1025. 1 
22046.26 1024.8522082.66 1025.4122119.24 1025 . 322140.38 1025.5122146.37 1025 . 11 
22150.45 1026. 4822 168 .72 1026.3522187.16 1026.47 

Manning's n values num= 6 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

**** ** * ************** 1<***** * * * ********** * 1<*************** * * 1:: 1< 1::1<1<1<1<1<11:1< *** 1< 1< 1< 1< ** ** 
17996.8 

20551.79 
. 04318301 . 32 
.037 

Bank Sta: Left Right 
18501.9220691.24 

Ineffective Flow num= 
Sta L Sta R El ev 

17996.818456.36 1038 
20730.7522187.16 1038 

. 01518425.26 . 04318601.46 

Lengths: Left Channel 
521 435.12 

Permanent 
F 
F 

Right 
469 

CROSS SECTION OUTPUT Profile #PF#l 

. 03220162.52 

Coeff Contr. 
.1 

.032 

Ex pan. 
. 3 

*********************************************************************************************** 
* E.G . El ev ( ft) • 1021.03 * Element Left OB • channel • Right OB * 
• vel Head (ft) 1. 24 * Wt. n-val . 0 . 032 
1< w.s . Elev (ft) • ~019 .79 * Reach Len . (ft) 521.00 . 435.12 . 469.00 . 
• Crit w. s. (ft) • 1016.90 • Flow Area (sq ft ) *18579 . 98 
* E.G. Slope (ft/ft) *0.002142 • Area (sq ft) *18579 . 98 
• Q Total (cfs) *166000.00 • Flow (c f s) *166000 . 00 
* To~ Width (ft) • 2180.85 * Top Width ( ft) • 2180.85 

ve Total (ft/ s) 8. 93 * AV~. Vel. (ft/ s) 8. 93 
* MaX Ch l Dpth ( ft) 21.09 • Hy r. Depth (ft) 8 . 52 
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Post-Project 
Conv. Tota l (cfs) *3586753.0 * conv . (cfs) *3586753.0 
Length Wtd. (ft) • 435. 12 • Wetted Per. (ft) • 2190 . 67 
Min ch El (ft) 998.70 • shear ( l b/ sq ft ) 1.13 
Alpha 1. 00 • Stream Powe r (l b/ ft s) • 10.13 

* Frc t n LO SS (ft) 0.90 * Cum Volume (acre-ft) * 684 7.19 *23868. 45 * 1767.78 
C & E Loss (ft) 0. 01 * Cum SA (ac res) * 1892.21 * 2440.82 736.69 

***************** ****************************************************** ************************ 

Note : Multipl e critical depths were found at this location . The critica l depth with the lowest, va l id, 
water surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 

* E. G. Elev (ft) * 1021.06 * El ement Left OB * Channel * Right OB * 
• ve l Head (ft) 1.23 • Wt . n-val. 0.032 
• w. s . El ev ( ft) • 1019 . 83 *Reach Len. (ft) 521.00 435 . 12 469.00 

crit w. s. (ft) • 1016.90 * Flow Area (sq ft) *18664 . 64 
E. G. slope (ft/ft) *0.002110 * Area (sq ft) *18664 . 64 

* Q Total (cfs) *166000.00 * Flow (cfs) *166000.00 
Top width (ft) * 2181.00 * Top width (ft) * 2181.00 
vel Total (ft/ s) 8.89 * Avg. vel. (ft/ s) 8.89 
Max Chl Dpth (ft) 21.13 * Hydr . Depth (ft) 8 . 56 
conv . Tota l (cfs) *3 613509.0 * Conv . ( cfs ) *3613509 . 0 
Length Wtd. (ft) 435.12 * wetted Per . ( ft) • 2190. 83 

• Min Ch El (ft) 998.70 * Shea r (l b/ sq ft) 1.12 
* Alpha 1.00 * stream Power (lb/ ft s) * 9 . 98 

Fr ct n Loss (ft) 0 . 88 c um volume (acre-ft) • 1194.14 *24 791. 96 382.26 
* C & E LO SS (ft) 0. 02 * Cum SA ( acres) 200.93 * 2445 . 90 82 . 10 
********************* ************* ** *********** ************************************************ 

Note: Multiple crit ical depths were found a t this l ocation. The criti cal depth with the lowest, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS : 208 . 39 

Description: 208.39 - FEMA Section T 

Left a nd Right channel Ba nk Sta tions 
Interpol a ted 

station Elevation Data num= 155 
Sta El ev Sta El ev Sta Elev Sta Elev Sta El ev 

17994 .5 1023 . 618007 . 86 1023 . 3718031 . 73 1023 . 3618062.84 1023.7418090.42 1023.67 
18114.62 1023. 31814 3 .17 1023. 7 18160 . 8 1023 . 818214.18 1022. 818251.67 1022. 9 
18257 . 49 102518261.64 1023.0718284 . 65 1023 . 5818312 . 07 1023.318333.311022.84 
183 54. 73 1023 .18183 58 . 68 1024.0518373. 79 1023 . 8518375 . 79 1023 . 3518421.67 1021. 75 
18467. 69 1020.1518469 . 69 1020.6518484. 81 1020 . 8518527 . 95 1010.1718559 . 86 1009.83 
18596. 86 1010.5218612.43 1012.1818626.02 1012 . 3218667.62 1011 . 2718684.66 1012.92 

18695 . 4 1013. 518704. 94 1013. 5318739.77 1014. 318782 .19 1014. 31882 5. 93 1013. 26 
18838 . 43 1012.818847.91 1012.8418885.02 1012.3418935.29 1011.818943.22 1011.83 
18961.27 1011 . 0818972.93 1008.9618990.89 1008 . 29 19016.5 1008.26 19040.7 1007.6 

19060.3 1007.3519084.42 1007.4719120.66 1007 . 319138.38 1006.8519166 . 34 1007.06 
19181.66 1008.919188.11 1010.08 19204 . 6 1011.7919214 .81 1012 . 4619242 . 99 1013.46 
19276. 36 1013.9219313 . 19 1014 .9519348.93 1015 . 0719366.19 1015.3619421.96 1015 . 2 
19452.11 1015.5319470 . 77 1015.4519487.54 1015.7419545 . 02 1015.831955 1 .46 1015 . 7 
19604.21 1016.0919619.85 1016.4619639. 62 1016 . 2219680.93 1016.3419688.83 1015 . 4 
19726.01 1015 . 119770.98 1014 . 319784.11 1013 . 8819799 . 23 1013 .0619816.81 1012.79 
19826.9 1012.919842 . 07 1014 .119865.81 1014 . 519881.86 1014 . 219894.64 1012.6 

19902. 68 1009. 36 19909.6 1005. 8819917. 47 100319924 . 78 1000 . 919935.61 999. 49 
19959. 92 998. 7719979.97 998. 7120012.27 999 . 3 720018 . 31 999. 73 20046 . 6 1000. 5 
20100. 86 1003 . 2520137.31 1005. 220171.78 1006.2820210.78 1008.29 20248 . 1 1009.71 
20277.51 1010.320300.59 1010 . 5920331.57 1010.5920368.25 1011.1 20389.4 1011.17 
20436 .67 1010 . 5120445.36 1010.65 20453.1 1009 . 8820458.48 1009.5820465.68 1007.74 
20482.62 1004 . 8220500.75 1003.7520533 . 42 1003 . 5820538 . 13 1003.1920548.27 1003 . 3 
20555.54 1004 . 220568.26 1008.8920580 . 93 1007.7120590 . 06 1008.2120595 . 17 1009.21 

20613 1008 . 4420620.51 1009.0820630 . 22 1008.920636.21 1007.4320644 .82 1006 . 55 
20668 . 74 1005 . 8920698.78 1005 . 8120709 . 21 1007 . 6420714.18 1009.720724 . 42 1020 
21260.3 2 1020.0121266.13 1023.0621274.82 1025 . 2421279.02 1023.9921283 . 14 1020 . 03 
22038. 34 1020.0722041.46 1022.052204 5. 28 1027 . 592204 7. 66 1028.122065 . 98 102 5 . 6 
22089. 56 102 5. 622092. 59 1026. 522 103.19 102 5. 322115 .74 1024 .9622132 .19 102 5. 64 
22134 .15 1024 . 81 22141. 7 1024 . 75 22147 . 3 1026.222154.11 1024.7822173.98 1024.35 
22198. 56 1024 .0722234.19 1025.0822282.49 1025 . 6222311.63 102 5. 722357.18 1026 . 04 
22371. 46 102622384.45 1026 . 422397.87 1026 . 47224 11.27 1026.9922454.87 1027 

Manning 's n values num= 7 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

* * * ** * ** ** * * * * ******* * * * * * * ********* * * * * * * * * * * ** ********* * * * * ******************* 
17994. 5 

20724. 42 
. 04318358.68 
. 03722047 . 66 

Bank Sta : Left Right 
18484.8120724.42 

Ineffective Fl ow num= 
Sta L Sta R El ev 

17994.518472.03 1030 
20721.8722454.87 1030 

. 01518484 .81 

. 025 
.03218782.19 

Lengths : Left Channel 
509 512.4 3 

Permanent 
F 
F 

Right 
494 

CROSS SECTION OUTPUT Profile #PF#1 

.032 20453 . 1 

coeff cont r . 
.1 

.032 

Expan . 
. 3 

*********************************************************************************************** 
* E.G. Elev (ft) * 1020.12 * Element Left OB * channel * Right OB * 
* vel Head (ft) 1.19 * Wt. n-val . 0 . 032 
* w.s. Elev (ft) * 1018.93 * Reach Len. (ft) 509 . 00 512.43 494.00 
* cr i t w. s . (ft) * 1015.86 * Flow Area (sq ft) *18953 . 92 
* E. G. Slope (ft/ft) *0 . 001995 * Area (sq ft) *18955 . 03 
* Q Total (cfs) *166000.00 * Fl OW (CfS) *166000 . 00 
* TO~ Wi dth (ft) * 2230.78 * Top Width (ft) * 2230 . 78 

ve Total (ft/s) 8. 76 * Avg. vel . (ft/ s) 8 . 76 
* Max chl Dpth (ft) 20.22 * Hydr. Depth (ft) 8 . 50 
* conv . Total (cfs) *3716312 . 0 * Conv . (cfs) *3716312 . 0 
* Length wtd. (ft) 512.43 * wetted Per. (ft) * 2239.79 
* Min Ch El (ft) 998.71 * Shear (l b/ sq ft) 1.05 
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• 

• 

• 

Post-Protect 
• Al pha 1.00 • Stream Power ( lb/ ft s) • 9.23 
* Frctn Loss (ft) 1.09 *cum volume (acre-ft) * 6847. 19 *23680. 98 * 1767 . 78 
• c & E Loss (ft) 0. 01 • cum SA (acres) • 1892.21 * 2418.78 736.69 
*********************************************************************************************** 
war ning : 

Note: 

The e nergy loss was greater than 1.0 ft (0.3 m). between the c urrent a nd previous cross 
sect ion . This may indicate the need for additional cross sections . 
Mu l tiple critical depths were found at t hi s l ocat i on . The criti cal depth with the lowest , 
water surface was used . 

CROSS SECTION OUTPUT Profi l e #PF#2 
*********************************************************************************************** 
* E. G. Elev (ft) * 1020.16 * Element Left OB * Cha nn el * Right OB * 
* vel Head (ft) 1.17 * wt. n-val . 0.032 
* w.s. Elev (ft) * 1018 . 99 *Reach Len . (ft) 509.00 512 . 43 494.00 

Crit w. s. (ft) * 1015.86 * Flow Area (sq ft) • 19085.91 
* E.G . s l ope ( ft /ft) *0.001951 *Area (sq ft) • 19087 . 11 
* Q Total (cfs) *166000.00 * Flow (cfs) *166000.00 
* Top width (ft) * 2231.08 * Top width ( ft) • 2231.08 

vel Total (ft/s ) 8.70 * Avg. vel. ( ft /s) 8.70 
* Max Chl Dpth (ft) 20.28 * Hydr. Depth ( ft ) 8 . 56 

Conv. Total (cfs) *3758501.0 * conv. (cfs) *3758501. 0 
* Len gth Wtd . (ft) 512.43 * wetted Per. (ft) * 2240.04 
* Mi nch El (ft) 998.71 shear ( lb/sq ft) 1.04 
* Al pha 1. 00 * Stream Power ( l b/ft s) * 9 . 02 
* Frctn Los s (ft) 1.05 * Cum vol ume (acre-ft) * 1194. 14 *24603 . 41 382.26 
* C & E LOSS (ft) 0 . 00 * Cum SA (acres) 200.93 * 2423.86 82.10 
******************************************************************************* ****** ********** 

valid, 

warning: The energy l oss was greater than 1.0 ft (0.3 m) . between the current and p revi ous cross 
section. Thi s may indi cate the need for add i tional cross sections . 

Note: Mu l tiple critical depths were found at this l ocati on. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 208 . 29 

RS: 208.29 

Left a nd Right channe l Bank Stat i ons Interpolated 
stati on Elevation Data num= 132 

St a El ev Sta El ev Sta El ev sta El ev St a El ev 
***************** ************** *********** ************** ************************ 

16935 . 4 1021. 816972.48 1022.0516991. 55 1022.517024. 32 
17155.59 1022.6617192.85 1022.0617285. 39 1021.817353 . 34 
17425.62 1022.4517477.86 1022. 117592.61 1022. 28 17700.8 
17903.68 1020.717956.41 1019.8118005. 57 1017. 7618011 . 18 
18042.76 1021.8618050.62 1019.9918090 . 91 1023.1618147.03 
18249 . 72 1025.2318271.71 1024 . 8518313.27 1023.2818362.38 
18396 . 18 1025 . 41 18402 .2 1027 . 35 18445.01 1025.2918475.18 
18505.03 1020.3818507 . 03 1019 . 8818553.45 1020.82 18599.72 
18616.97 1020.5818656.97 1009.6718708.42 1009 . 218737.24 
18800 . 06 1011 .63 18835.5 1012 . 23 18875.15 1012 .118949.06 
19055.94 1009. 1119108 . 87 1007.3719148 .55 1006.719191 .76 
19283 . 47 1009 . 86193 11 .57 1011 . 1519324.96 1014.4 119351.55 
19433.43 1011.719500.33 1014 .7619596.42 1015 . 6219629. 34 
19682.11 1013.2819693.86 1014.2919756.49 1012 .9419768.98 
19819 .74 1009.5 19836.3 1013.6119870.91 1013.9419876.64 
19904. 18 1008.219928.74 1005.1419950.84 1004.2719997.62 
20095.78 1002.8520117.53 1003.1820153.59 1004. 19 203 18.8 
20377.38 1010.320428.47 1010.2720469 . 42 1010.620509.53 
20581.39 1009.3420605.08 101020617 . 03 1007.58 20645.5 
20731.17 1005.02 20758 . 6 1006.6920777.07 1006 .7208 14.86 
20869.68 1008. 120883. 72 1012.820899.05 1021.820909.13 
21403.95 1020.0321404.24 1021.1221413.92 1024 . 5921416.52 

21721.4 1021. 3621744 . 23 1033.121778.65 1032. 3921810.99 
21906 . 79 1030.9121931.28 1030.1421987.27 1029.1522047.93 
22 185.43 1026 . 3222 16.41 1025 .2922240.41 1025.5822262. 45 
22334. 14 1026.322365.77 1026 . 3 22395 1026.7322437.63 
22519.5 1025.0222563.78 1026.31 

Manning ' s n values num= 
n val Sta n Val Sta n Val Sta Sta 

16935 . 4 .025 17700.8 . 04318489.79 .01518616.97 

Bank Sta : Left Ri ght 
18616.9720909.13 

I neffecti ve Fl ow num= 
Sta L Sta R Elev 

16935.418582.96 1032 
20899.0522563.78 1032 

Le ngths: Left channel 
577 525.37 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profil e #PF#1 

Right 
560 

1021.717120.62 
1022.0917365 .71 
1021. 9817799. 59 

1020 . 3 18035 . 1 
1024 .44182 10 .46 

102318385.21 
1024.4818489 . 79 
1019.8818601 . 72 
1009 . 6518755.56 
1011 . 6419019 .42 

1006. 9192 38.46 
1013 . 919395 . 76 

1015. 5719669.13 
1010 . 119798 . 49 
1013.619889.61 

1003.3220036.38 
1010 . 120343. 18 

1010.6320564.09 
100 5.9 20716.8 

1005 .9420852 . 55 
102 5. 8820910 . 68 

10202 1705.57 
1036.232 1866.31 

1027. 422086.31 
1026.722288.71 
102 5. 322484 . 18 

n val sta 

. 03220909.13 

Coeff Contr. 
.1 

1023 .2 
1022.74 
1021. 43 

1018.9 
1025 . 4 

1023 . 51 
1020 . 58 
1020 . 38 
1010. 47 
1011.1 
1008.2 

1012 . 17 
1015.41 
1008 . 72 
1010 . 51 

1003 
1010 .71 
1010 .13 
1004.61 
1007.02 
1020.05 
1019.95 

1032.7 
1026.79 
1027.25 
1025.63 

n val 

. 037 

Expan. 
. 3 

* E.G. El ev (ft) * 1019.02 * El ement Left OB c ha nn e l * Ri ght OB * 
*vel Head (ft) 1.25 * Wt . n-val. 0 .032 

w.s. El ev (ft ) * 1017 . 77 • Reach Len . (ft) 577.00 525 .37 560.00 
Cri t w. s . (ft) * 1014 . 93 • Flow Area (sq ft) *18505.57 

* E.G. s l ope (ft/ft) *0.002276 • Area (sq ft) 0 . 00 *18505 . 57 
• Q Total (cf s) *166000.00 * Fl ow (cfs) *166000.00 
• Top widt h ( ft ) * 2265 . 26 *Top widt h ( ft ) 0 . 33 * 2264.93 

ve l Total (ft/s) 8 . 97 * AVg. vel . (ft/s) 8.97 
Max Chl Dpth (ft) 14.92 * Hydr. Depth (ft) 8. 17 

* conv. Total (cfs) *3479355.0 • conv . (cfs) *3479355.0 
Leng th wtd. (ft ) 525.37 * wetted Per. (ft ) * 2271 .31 

*Min ch El (ft ) * 1002.85 shear ( lb/ sq ft) 1.16 
*Alpha 1.00 *Stream Power ( lb/ ft s) • 10 .39 
* Frctn Loss (ft) 1.11 *cum volume (acre-ft) * 6847.19 *23460.64 • 1767.78 
• c & E Loss ( ft ) 0.05 * cum SA (acres) • 1892.2 1 • 2392.34 736.69 
*********************************************************************************************** 
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Divided flow computed for this cross - s ection. 
Pos t- Project 

warning: 
warning: The energy loss wa s g reater than 1.0 ft (0. 3 m) . between the current and previous c ross 

s ection. Thi s may indicate the need for add i tion a 1 cross sections . 
Note : Multiple crit i cal depths were found at this locati on. The critical depth with th e l owe s t , 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************** 1< *************** '1< ***************************1t*************** 
* E.G. El ev (ft) * 1019 . 10 * El ement Left OB * Chann e 1 * Rig ht OB * 

vel Head (ft) 1.21 * Wt. n-va l . 0 . 032 
w. s. El ev (ft) * 1017 . 89 * Reach Len. (ft) 577.00 525 . 37 560.00 

* Crit w.s. (ft) * 1014 .93 * Flow Area (sq ft ) *18768 . 40 
* E. G. slope (ft/ ft) *0.002173 * Area ( sq ft) *18768 . 40 
* Q Total (cfs ) *166000.00 * Flow ( cfs) *166000 . 00 
* Top wi dth (ft) * 2265.55 * Top width ( f t) * 2265.55 

vel Total (ft/ s) 8 . 84 * Avg. ve l . (ft / s) 8.84 
* Max ch l Dpth (ft) 15.04 * Hydr. Depth (ft) 8.28 

Conv. Tota l (cfs) *3561403 . 0 * conv. (cfs) *3561403.0 
Length wtd . (ft ) 525.37 * wetted Per. (ft) * 2271.98 
Min ch El (ft) * 1002.85 * shear ( lb/sq ft) 1.12 
Alph a 1.00 Stream Powe r (lb/ ft s ) * 9.91 

* Frctn Los s (ft) 1.05 Cum volume ( acre - ft ) * 1194 .14 *24380 .75 382.26 
* C & E LO SS (ft) 0.06 * Cum SA (ac res) 200 . 93 * 2397.41 82.10 
*********************************************************************************************** 
warning: The energy 1 os s was greater tha n 1. 0 ft (0. 3 m) . between the cu r rent and previous cross 

s ect i on . Thi s may indi cate the need fo r additional c ross sections . 
Note: Mult i pl e cr i tical depth s were found at this l ocation . The criti cal depth with the l owe s t, 

water s urface was us ed . 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
De s cription: 208.19 

RS : 208.19 

Left and Rig ht channe l Bank Stations I nte rpol ated 
Station Elevat ion Data num= 158 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
***************************************************** *************************** 

16730.1 1022 . 916753.12 1023.5516785.44 1023 . 6 16819 . 4 102 31684 5 . 13 1023. 28 
16850 .24 1021. 416853.31 1023 . 4216886. 56 1021.6316909 . 64 1019. 7916911.4 5 1017.3 7 
16918 . 57 1019.1316953.51 1019.6816978 . 39 1019.47 1702 3 .7 1020 . 1717062.04 1020 . 06 
17111.18 1020.6417219 . 52 1020 . 617267.34 1020 . 0517293 .42 1020. 717369.92 1021.12 
17397 . 42 1020.6217471.85 1021.0417511.52 1020 .417566 . 36 1020 . 417569.38 1020 . 93 
17598 . 82 1020 . 417672 . 95 1020.717738 . 43 1019. 5917795 . 84 1019.417821.76 1019.88 
17911.17 1019 . 4518010.94 1019. 9 18054 . 7 1019.1418110.66 1019.45 18120 . 16 1019.83 
18153.28 1019 . 4518171.52 1019 . 7918181.75 1024.3718190.83 1026 . 118197 . 36 1025 . 06 
18237 . 15 1025 . 3418249.53 1026 . 318307.15 1024.7918350.15 1024. 8618400.95 1024 
18460. 32 1022. 5318489 . 32 1022.7218530.98 1023 . 72 18535.79 1025 . 718539 . 61 1023.66 

18565 102 3. 6618602 .13 1022.3718624.47 1022 . 6418637.84 1019.5418653 . 01 1019.34 
18655.01 1018 .8418701.04 1019.7818747.05 1018 . 8418749.05 1019.3418764.22 1019.54 
18804. 32 1008.7818851.13 1008.3218883.28 1008 . 7918924.65 1010.718964.64 1011.03 
18979.98 1010.4119014. 36 1012.2519052.42 1010.819129.94 1010 . 2319240.15 1011.59 
19275.61 1011.4 19288.7 1010.0419301.43 1007.4819314 .13 1006.8 19366 . 6 1005. 7 
19475. 49 1004.5619485.33 1003.819509.19 1005.0119534.81 1015.3819544.85 1016.49 
19600.74 1017 . 419656.77 1015.2519677.18 1016 . 1219692.65 1012.86 19745 . 9 1011.45 
19808.87 1011 . 219828.37 1010. 5419899 . 37 1011.119929.77 1010 . 419978 . 61 1005 . 3 
19993 . 64 1001. 520008.63 1001.01 20109 . 3 1001. 2120138.23 1002.4220152.68 1003.85 
20211.69 1004.920276. 37 1004 . 820317 . 78 1005.720367.67 1007 .9120413.06 1008.79 
20429. 71 1009.492043 5. 42 1008 . 2 52044 7 . 29 1008 . 5520484.38 1009.3920503.03 1008.94 
20508.06 1005.9920520.43 1003 . 8120535.39 1002.8120566 . 18 1003.620607.12 1002 . 9 
20626. 59 1004 . 920695. 02 1008 . 5120734 . 91 1010.220770.97 1011.1320817.48 1011.2 3 
20904.94 101020982 . 62 1008 . 72 1008. 43 1010.121043. 19 1009 .232 1068.97 1009.53 

21081.6 1011.6421090 . 53 1011 . 32 21098 . 2 1008. 5521110 . 25 1008 . 2921134 . 97 1009.53 
21146.26 1012.8121169 . 22 1013.8321195. 79 1011. 5921207 . 45 1009 .1221220.24 1009 

21248 1010.2921263 . 85 1012 . 952 1285 .83 1013.222 1297 . 24 1017.4821306 . 02 1022.62 
213 18 . 96 1022 . 4221337 . 97 1020.0222088 .87 102022106.28 1024.94 22120 1019.31 
22160.73 1020.1822197.34 1023 . 5222231.32 1023.9322246.27 1023.2522291.76 1023 . 6 
22316 .7 5 1023.2322428.91 1023.222463.35 1022.6322535.02 1022.5722586 . 05 1023 . 3 
22592 . 95 1026.6722605 . 13 1029. 5222628.84 1029.2622647.68 1032 . 3 22666 . 8 1032 . 3 
22683.99 1034 . 73 22703. 8 1034 .1922714. 61 1034. 83 

Manning ' s n va 1 ues 
Sta n val 

6 
sta n val Sta n va l 

num= 
sta n val sta n va l 

***************** *************************************************************** 
16730.1 

21297.24 
. 025 18181.75 
.037 

Bank Sta: Left Right 
18764 . 2221297.24 

Ineffective Flow num= 
Sta L Sta R Elev 

16730.118695.75 1030 
21306 . 0222714.61 1030 

.04318637.84 . 01518764.22 

Lengths : Left channe 1 
537 505.13 

Permanent 
F 
F 

Rig ht 
617 

CROSS SECTION OUTPUT Profi 1 e #PF#l 

. 03220447 . 29 

Coeff Cant r. 
. 1 

.032 

Expa n. 
. 3 

* * * ************ ***** **1t * ******* * ** ************** * ** * ******************* * ************** * ******** 
* E.G. Elev ( ft ) 
* vel Head ( f t) 
• w.s. Elev (ft) 

crit w.s. (ft) 
E.G. Sl ope ( ft / ft) 

• Q Total (cfs) 
• Top wi dth (ft) 

ve l Total (ft/ s) 
* Max Chl Dpth ( ft ) 
* co nv. Total (c f s) 
* Length wtd . (ft) 
* Min Ch El ( f t) 
* Alpha 
* Frctn LOSS (ft) 
* C & E LOSS ( ft) 

* 1017 . 86 
1.07 

• 1016.78 
• 1013.70 
*0 . 001975 
*166000.00 
• 2467.04 

8. 31 
15.77 

*3734871. 0 
512.2 1 

* 1001.01 
1.00 
0. 98 
0.01 

Element Left OB * Channel 
0 . 032 

505 . 13 
*19979. 46 
*19979 . 46 

*166000.00 
* 2467.04 

8 . 31 
8.10 

*3734871.0 

* wt . n- val. 
* Reach Len . ( ft ) 
* Flow Area (sq f t) 
* Area ( sq ft) 

* FlOW (cfs) 
* Top width (ft) 
* Avg . vel . (ft/ s) 
* Hydr. Depth ( ft ) 

* Conv. (cfs) 
• wetted Per. ( ft ) 

shear ( 1 b/ sq ft ) 
• Stream Power ( 1 b/ ft s) • 

537 . 00 

• cum volume (acre-ft) • 6847 .19 
• Cum SA (acres) • 1892 . 21 
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• 2476.06 
1.00 
8 . 27 

*23228 . 56 
* 2363.80 

74 

* Right OB * 

617.00 

1767.78 
736.69 

valid, 

valid, 



• 

• 

• 

Post-Project 
************************************************************************************* ********** 

Warning: Divided f l ow computed for this cross-secti on . 
Note: Multiple crit i cal depths were found at t hi s l ocati on. The critical depth with the l owes t, valid, 

water surf ace was used. 

CROSS SECTI ON OUTPUT Profile #PF#2 
*************** ******************************************************************************** 
* E.G . El ev (ft) 1018.00 * El ement Left OB * Chann e l * Ri ght OB * 
* vel Head (ft) 1.02 • wt . n-val . 0.032 
• w.s. Elev ( f t) • 1016 . 97 • Reach Len. (ft) 537.00 505.13 617.00 
• crit w.s. (ft) • 1013 . 70 • Flow Area (sq ft) *20442 .17 
• E. G. slope (ft/f t) •o. 001848 • Area ( s q ft) *20442 . 17 
• Q Total (cfs) *166000.00 • Flow ( cfs) *166000.00 

• ~~~ ~~~~~ ~ms) • 248n~ : ~~~ -w~~ih ~ms) • 248~:i~ 
• Max chl Dpth (ft) 15.96 • Hydr . Depth (ft) 8.23 
• Conv. Tota l (cfs) *3861107.0 • Conv. (cfs) *3861107.0 
• Length wtd. (ft) 512.53 • wetted Pe r. (ft) • 2493.67 
• Minch El (ft) • 1001.01 • shear ( lb/ sq f t) 0.95 
• Al pha 1 . 00 • Stream Power (l b/ ft s) • 7. 68 
• Frctn Loss (ft) 0.89 * cum volume (acre-ft) * 1194.14 *24144.29 382.26 
* C & E LOSS (ft) * 0.02 * Cum SA (acres) 200 . 93 * 2368.77 82.10 
***************************************************** 1< ***************************************** 

warning: Divided flow computed fo r this cross-section . 
Note : Mult i ple critical depths were found a t this location . The criti cal depth with the lowes t, val id, 

water surface was used . 

CROSS SECTION 

RIVER : 
REACH: RS : 208 . 10 

INPUT 
Description: 208.10 

Left and Rig ht Channel Bank Stati ons Interpol a t ed 
Station Elevation Data num= 131 

Sta El ev Sta El ev Sta El ev St a El ev Sta El ev 
***********************""******************************************************** 

16849 1021.716914.49 1022.52 16925.9 1023.4316996. 09 1020.8317006.05 1019.92 
17027 . 87 1020 . 3117098.78 1019.0717322. 52 1019.0617694.41 1019 . 55 17793.4 1018. 1 
17811.32 102317826.28 1036.6217856.27 1022.217868.24 1018.317961.78 1017 . 95 
17970 . 02 1021. 5617992.67 102 5. 3618008 . 84 1023.9618047 . 58 102 5 . 05 18099. 5 1028. 37 
18140 . 76 103018245 . 37 103018252 . 56 1026.4 18262.34 1029 . 718292.78 1049.38 
18302.82 1053 . 7 18317. 1 1055 . 81 18333.4 1055.618356.26 1046. 1618389 . 95 1023 . 6 
18399 . 27 1019. 618416 . 54 1019. 17185 57 . 41 1019.6185 72 .13 1026 . 7918608.43 104 7. 96 
18623 . 04 1051. 2718634 . 23 1044.7318668. 11 1020.99187 32.88 1019.718754.42 1019. 58 
18765 . 27 1018.6 18780 .4 1018.4 18782.4 1017.918829.82 1018.83 18875.8 1017.9 

18877.8 1018.418892.93 1018 . 6 18945.9 1008.918956.06 1007.6619027.93 1008 . 33 
19043.05 1007.5 19068.13 1008.5919095.06 1007.8919182.71 1009 . 819229 . 38 1009.4 
19260.25 1008.05 193 10 . 05 1007.2119358.35 1007.2519407.38 100919467.85 1008.54 

19529 1006 . 24 19563. 13 1001 . 1819586.76 999.9119617 . 21 1000 . 6819649.86 1008.3 
19685.47 1010.4119707.28 1013.3919729 . 45 1010.22 19757.65 1010.3 19778.4 1008.16 
19852 . 01 1007 . 4919894.95 1009 . 04 19925.84 1011 . 1419965.18 101519989 . 66 1013 . 88 
20041.83 1014 . 7120048.67 1006.9220061.49 1001.920106.89 999 . 3420143 .17 999.65 
20207 . 73 1002 . 3220285.89 100220401. 54 1002.6220509.22 1004.29 20528. 1 1003.74 
20583.67 1004 . 720623 . 44 1003 . 0820651.87 1000.820671. 68 1001.4420688.98 1007. 14 

20705.6 1015.4 520809 . 2 3 1015. 220856.97 1015.8320946. 74 1014 . 892 1019.4 7 1010.9 
21075 . 66 1009.932 1150 . 61 1009.4 21204.6 1009.7321295.02 1011 .292 1520 .61 1010.3 
21545 . 89 1011 .8121615.11 1009.4421650.89 1011 .772 1687.56 1010.5421709.32 1023 . 6 
21722.41 1017 . 3221736.88 1017. 552 1745.37 1013.3821780.34 1012.5121796.93 1016.4 
21806.75 1022.3621824.91 1020.8821887.06 102 1 .421909.05 1024 . 0221919.75 1022. 1 
21932.01 1024.09 21952 . 2 1020 . 02 22200 .4 1020.0222216.67 1027.5 122230.47 1022 . 72 

22230.5 1020.04 22568 1019.9822568.37 1022.26 22583.7 1026 . 622591.93 1021.78 
22647.09 102 1. 7422656.37 1025 . 1722670.28 1026.3922686.39 1022.3722716. 17 102 1. 75 
22791. 32 102 1. 66 

Manning 's n val ues 
Sta n val 

6 
Sta n val 

num= 
Sta n val St a n val Sta 

16849 
21709.32 

.02517826 . 28 

.032 
. 04318765.27 . 01518892 . 93 . 03220623.44 

Bank Sta: Left Right 
18892.9320856.97 

Ineffecti ve Fl ow num~ 
Sta L Sta R Elev 
1684918796.92 1030 

21709 . 3222791. 32 1030 

Lengths: Left Chan nel 
582 483.64 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profil e #PF#1 

Right 
477 

Coeff Con t r . 
. 1 

n val 

.032 

Expan. 
. 3 

**********1t*********1t*******1t********1t1t1t1t*1t1<1t1t1t1t1t1t1t***1t************************* ********** **1t** 
• E. G. El ev (ft) • 1016.87 • Element Left OB • c hannel • Ri ght OB • 
• vel Head (ft ) 1.05 • wt. n-val . 0.032 0.032 
• w.s. El ev ( ft ) • 1015.82 • Reach Len. (ft ) 582 . 00 483.64 477 . 00 
* Crit w. s. (ft ) • 1012.76 • Fl ow Area (sq ft ) *16926.24 • 3830 . 67 
• E. G. s l ope ( ft / ft ) *0 .001845 • Area (sq ft) *16926.24 • 3960 . 58 
• Q Total (cf s ) *166000.00 • Fl ow (cfs) *144989 . 30 *21010 . 75 
• Top wi dth (ft ) • 2840.42 • Top wi dth (ft ) • 1948. 03 892. 39 

ve l Total (ft /s) 8.00 * AVg. ve l . ( ft /s) 8 . 57 5.48 
• Max chl Dpth ( f t) 16.48 • Hydr. Depth ( f t) 8 . 69 4.57 
• Conv. Tot a l (c f s) *3864311 . 0 • Conv . (cfs) *3375202 . 0 *489108 . 7 
* Length wtd . (ft ) 483.23 • Wetted Per . ( f t) • 1958 . 79 * 840 . 13 
* Mi n c h El (ft ) 999 . 34 • shear ( l b/ sq ft ) 1. 00 0 . 53 
* Alpha 1 . 06 • Stream Power ( lb/ ft s) • 8 . 53 2 . 88 
* Frctn Loss ( f t) 0 . 98 • cum vol ume (acre - ft) • 6847.19 *23014 . 58 • 1739.73 
• c & E Loss ( ft ) • 0 . 03 • cum SA (acres) • 1892.21 • 2338.21 730.37 
******************************** * ****************************1t*1t****** ************************* 

warning: 
warn ing : 

Note : 

Di vi ded f low computed for t his cross-section. 
The energy l oss was greater t han 1.0 f t (0. 3 m). be t ween the curren t and p revi ous cross 
sect ion . Th is may indi cate the need for additi ona l cross sections. 
Multipl e criti cal depths were found at t hi s l ocati on. The critical depth with the lowest, valid, 
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water surface was used. 
Post-Project 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E.G. Elev (ft) * 1017 . 09 • El ement Left OB channel * Right OB 
*vel Head (ft) 0.97 • Wt. n-val . 0 . 032 0.032 
* w. S . El ev (ft) * 1016.12 * Reach Len. (ft) 582.00 483.64 477.00 
• Crit w.s. (ft) • 1012.76 • Fl ow Area (sq ft) *17509.68 • 4081.93 
* E.G . Sl ope ( ft / ft) *0. 001634 • Area (sq ft) *17509. 68 • 4081.93 
• Q Total (cfs) *166000.00 * Fl ow (cfs) *144052.00 *21947.95 
* To\' width (ft) * 2790.37 • Top width (ft) • 1950.49 839 . 88 

ve Tota l (ft/s) 7.69 * Avg. vel . (ft/s) * 8.23 5.38 
• Max Chl Dpth (ft) 16 . 78 * Hydr. Depth (ft) 8 . 98 4.86 
• Conv. Total (cfs) *4107186 .0 * conv. (cfs) *3564148.0 *543038.0 
* Length wtd. (ft) 482 . 76 * wetted Per. (ft) * 1961.28 841.75 
• MinCh El (ft) 999 . 34 • Shear (lb/sq ft) 0.91 0.49 
• Alpha 1. 06 * Stream Power ( l b/ft s) * 7. 49 2. 66 
* Frctn Loss (ft) 0.85 * cum volume (acre-ft) * 1194.14 *23924 . 24 353 . 35 
• c & E Loss (ft) 0.03 * cum SA (acres) 200.93 • 2343 . 05 76 . 15 
***** *** **********************************************'~<**************************************** 

Note: Multi ple critical depths were found at this l ocation. The crit i cal depth with the lowest, vali d, 
water s urface was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Desc ription : 207.99 

RS: 207 . 99 

Left and Right channel Bank Stati ons Interpolated 
Station Elevation Data num~ 149 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
****'***********************************""**************************************** 
16875.4 1020 . 416977.53 1020 . 317079.65 1019.7917154.55 1020.117179 . 37 1019 . 8 

17210 . 01 1023.417244.75 1026.617267 . 55 1025 . 6317306.41 1027.617349 . 36 1028 .51 
17355.92 1026.917369.61 1019.3917391.72 1019.2917409.24 1025.1117426 . 47 1027.04 
17451.06 1026.417464.15 1023.9517469.46 1024. 8217487.85 1023.717495.78 1021.77 
17512.14 1020 . 717590.41 1021.2717781.42 1020 . 717841.75 1019.2617866.96 1019.66 
17883.94 102 3 . 117895 . 04 1022 . 0517908.22 1018 . 7417922.06 1018. 6417964. 38 1020. 31 
18006.33 1021.4918046 . 72 1021 . 918082.14 1021.518110.76 1020 .4818160.74 1020.46 
18172.03 102 5 .1418182 .63 1024.0318194.68 1019 . 89182 54.92 102018344. 22 1019 . 8 

18361.2 1020 .518393.48 1020 . 5618451.15 1019.3118513.04 1017.5418553 . 55 1017.97 
18671.62 1017.918689.62 1017.418726.09 1017.9818764 . 94 1017.3918792 . 07 1017.57 
18810. 24 1017. 321882 5. 27 1017.1218827.27 1016.6218872.93 1017.818918 . 59 1016 .86 
18920. 59 1017. 361893 5. 62 1017. 5618939.46 1016 . 7119029 . 29 1016. 71903 5. 76 1018 . 43 
19044. 22 1016. 3219067. 34 1015. 719077.06 1016. 63 19084. 9 1020 19104 .1 1014 . 8 
19128.89 1010. 8919148.44 1009.61915 5. 94 1010. 3119184.36 1010 . 1919264. 79 1007.18 
19286.08 1005 . 2193 55. 36 1004. 5819391.83 1006. 2 319415.23 1004 .719426 .94 1005.04 
19478.75 1002.6119527.05 1001.119569.99 1001.7919584.17 1001 .3719607.99 1003.74 
19654.67 1005 . 35 19679.49 1006.97 19726 1008.2419729.58 1006 . 519756.21 1006.66 
19785.55 1007 . 7719812.51 1009.9919843 .15 1010.4219882.31 1008 .1119905 . 55 1007.97 
19946.07 1008.720009.37 1009.2920064 . 03 1010 .3220073 .82 1009.9320140 . 66 1009.69 
20197.34 1005.920233.66 1004.97 20259 . 6 100120291.07 999.9520342 . 68 1000 .3 
20370.63 1002.29 20412 . 8 1001.6420462 . 43 998 . 420486.63 997.99 20545 . 4 997 . 85 
20589. 68 996. 9820650.71 1001. 2920665.28 1004.9920685.76 1014. 37 20716 .6 1013.94 
20733.22 1012.8220743.49 1009 . 820787.79 1013. 4820857 . 42 1014.4320933.98 1014 . 8 
20990.89 101521043.51 1014 . 821055.56 1015.2621090.2 8 1014.4821181.08 1014 .2 
21237.07 1012.69 21253 . 4 1008 . 7221328 . 64 1004.8221423.21 1006.3621502.67 1010 .84 
21536.23 1011.5721568 . 91 1011 . 23 21597.2 1011.6221641. 23 1011.5121715.89 1010.6 
21737.64 1009.1121786 . 71 1008. 521795.52 1009.1921820 . 53 1008 .7521849.91 1014.3 
21861.63 1015.621897.5 7 1028.3621904. 18 1023.2421912.53 1022 . 8321936 . 68 1017. 41 
21986 . 37 1017 . 12 22007.9 1025.2 22025.2 1023. 8522 120.03 1018 .722137.71 1020.74 
22149 . 54 1026 .4322164.63 1022.3922225.39 1022.5 322268.37 1021.66 

Manning's n values 
Sta n val 

num= 
sta n val 

4 
sta n val Sta 

16875.4 . 04318810 . 24 .01518935.62 .03220933.98 

Bank Sta: Left Ri ght Lengths: Left Channel 
19184.3620685 . 76 483 482.81 

Ineffective Flow num~ 
Sta L Sta R El ev Permanent 

168 7 5 . 4 19084 . 9 102 5 F 

CROSS SECTION OUTPUT Profil e #PF#1 

Right 
544 

n val 

.032 

Coeff Contr. 
.1 

Ex pan. 
. 3 

**********'~<***************************************** ******************************************* 
• E. G. El ev (ft) 1015. 86 • El ement Left OB • channel • Right OB • 
• vel Head (ft) 1.40 * Wt . n-val . 0.032 0.032 0.032 
• w. s. El ev (ft) • 1014 .47 • Reach Len. (ft) 483.00 482.81 544 . 00 
* crit w.s. (ft) * 1012.00 • Flow Area (sq ft) 276.72 *14534.63 * 3565.34 
* E.G . slope ( ft / ft ) • 0.002225 • Area (sq ft) 276 . 72 *14534.63 • 3565.34 
* Q Total (cfs) *166000 . 00 • Flow (cfs) * 1404 . 00 *144333 . 30 *20262 . 72 
* To\' width (ft) • 2515 . 31 • Top width (ft) 78.14 • 1501.40 935 . 77 

ve Tot a l (ft/s) 9 . 03 * AVg . vel. (ft/s) 5 . 07 9.93 5 . 68 
* Max chl Dpth (ft) 17 . 49 * Hydr. Depth (ft) 3. 54 9. 68 3 . 81 
* conv . Total (cfs) • 35 18848 . 0 * Conv . (cfs) • 29761.9 *3059559 . 0 *429526.8 
* Length wtd. (ft) 493 . 74 • Wetted Per. (ft) 78.50 * 1505.88 937 . 77 
• Minch El (ft) 996.98 • shear (lb/sq ft ) 0 .49 1.34 0 . 53 
• Alpha 1.10 * Stream Power ( lb/ ft s) • 2.48 13.32 3.00 
* Frctn Loss (ft) 0.96 * cum volume (acre-ft) * 6845.34 *22839.93 • 1698. 52 
• c & E Loss (ft) 0 . 13 * cum SA (acres) • 1891.68 * 2319.06 720.36 
** ******** ****** ***** ***************************** ********************************************* 

warn ing: 
warn i ng: 

Note: 

Di vided flow computed for this cross-secti on. 
The energy loss was greater than 1 .0 ft (0.3 m). between the current and previ ous cross 
secti on . Thi s may indicate the need for additi onal cross sec tions. 
Multipl e critical depths were fo und at this location . The crit ical depth with the lowest, 
water surface was used. 

CROSS SECTION OUTPUT Profi le #PF#2 
*********************************************************************************************** 
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• 

• 

• 

Post-Project 
* E. G. Elev (ft) * 1016.21 * Element Left OS * Chan ne l * Ri ght OS * 
• vel Head (ft) 1 . 26 • Wt. n-val. 0.032 0.032 
• w.s. Elev (ft) • 1014 . 96 • Reach Len. ( ft ) 483.00 482.81 544.00 
* Cr i t w.s. (ft ) • 1011 . 99 • Flow Area (sq ft ) *15268 .19 • 4059.89 
* E. G. Sl ope (ft / ft) *0.001889 * Area (sq f t) *15268. 19 * 4059.89 
• Q Total (cfs) *166000.00 • Flow (cfs) *144043 . 00 *21957 . 02 
• Tvoep wT

0
i dtath

1 
((fftt/)s) • 2625.07 • Top width (ft ) • 1501.40 • 112 3.67 

l 8.59 * Avg. Vel. (ft /s) 9.43 5 . 41 
• Max chl Dpth ( ft ) 17 . 97 • Hydr. Depth ( ft) 10.17 3.61 
• conv . Total (c f s) *3819440.0 • conv. (cfs) *3314238 . 0 *505201.8 
• Length Wtd. (ft) 494.45 • wetted Per . ( ft) • 1510 . 64 • 1125.71 
• Min ch El (ft) 996.98 • shear (lb/ sq ft ) 1.19 0.43 
• Alpha 1.10 • Stream Power (lb/ ft s) * 11.24 2.30 
• Frctn Loss (ft) 0.77 • cum volume (acre-ft) • 1194.14 *23742 . 28 308.77 
• c & E Loss ( ft) 0.13 • cum SA (acres) 200 . 93 • 2323 . 89 65.40 
***************************************************** ********************************* ********* 
warning: Di vided flow computed fo r thi s cross - secti on. 
Note: Mul tipl e critica l depth s were found a t this location. The critical dept h with the lowest , valid, 

water s u rface was used. 

CROSS SECTION 

RIVER: 
REACH: RS : 207.90 

INPUT 
Description: 207.90 - FEMA secti on s 

Right channe l sank Sta tion Inte r pol a ted 
Station Elevation Data num= 144 

s t a El ev Sta El ev St a El ev Sta El ev Sta El ev 
******************************************************************************** 

16668 . 2 1021.116697 . 07 1021.2216715.13 1026 . 9116727.84 1033.6216745.17 1028.8 
16753.49 1031 . 8416764 . 39 1028 . 79 16810.7 1028.83 16818.7 1032.69 16841.3 1032.95 
16853.11 1030 . 01 16873 .1 1020. 4 716891.99 1017.12 16943. 6 1015 . 9717050. 54 1015. 79 
17101. 54 1016.6117263 . 36 1016 . 9317270 . 78 1021.4917278.85 1016 . 117302 . 32 1032.54 
17320.25 1032 . 617332.89 1029 . 117338 . 19 1031.5317355.36 1019.4417363 . 77 1016.13 
17467.61 1016.35 17507 . 5 1017.2617575 . 75 1017.9317637.97 1017 . 3717736.67 1015. 57 
17817 . 34 1016 . 417833.13 1018 . 8517839.54 1023 . 4217846 . 61 1020 . 0217858.61 1020.63 
17873 . 28 1025.2817882. 53 1020 . 8617935.87 1020.2417980.62 1018 . 4617993.47 1018.74 
18011 . 06 1030.3618027.82 1029.1718046.04 1016.818080 . 62 101618086.75 1019.05 
18101.91 1021.0518111.27 1016.118119.63 1023.0718136 . 92 1022.93 18141. 3 1020 . 1 
18162. 57 1020.2718173.65 1016 . 118212 . 38 1016 . 0418265. 52 1017 . 6318323.62 1017.2 5 
18359.43 1018.5518367.46 1016 . 818464.77 1017.118591 . 55 1016.5618660 . 05 1016.62 
18702.95 1017.4518780.18 101718803 . 01 1017 .1218846.22 1016. 718861. 25 1016 .5 
18863.25 101618908 . 91 1016.9418954.57 101618956.5 7 1016.5 18971 .6 1016.7 
18992 .53 1016 . 5119031.56 1016 .219060.06 101619067.42 1015.8819103.92 1016.45 

19119 . 3 1009 . 419128 . 18 1007.519182.35 1007.48192 12 . 17 1010.9119293 . 27 1010.38 
19393 . 17 1010.9919421.17 1007.9719428.14 1005 .9919480.51 1004. 819526.08 1005 .76 
19582.83 1004.2619635 .98 1001.9 19655.3 1001. 73 19680.9 998.1619752.44 1000.19 

19780 1000 . 4619816. 99 998 . 6619843 . 97 1004 . 0719874.71 1006.3419914 .15 1007.17 
19969.33 1007.1420056.68 1008.4820200.39 1008.6620232.26 1007 . 5520288.8 5 1004 . 31 
20377.34 1005.2620417.85 1003.4220427.57 1000.1120504.31 1000.820558.52 999 . 21 
20604 . 85 993 .1920644.76 991 .5120687.55 994.5520711 . 17 1000.0620732.09 1012 . 78 
20763 . 47 1010.0120800 . 67 1011 . 8720847. 15 1012.0220898 . 47 1010 . 4520949.89 1010 .88 
20990.46 1006.8321018.72 1007.4921057.36 10132 1092.93 1013 .7821176.86 1014 
21245.63 1012.7921264.52 1005.9321280.37 1007.6521314.43 1009 .1421399.59 1011.1 
21431.25 1011. 3621491.56 1010 .5 621568.39 1006.1621663.65 1007.222 1700.62 1003 . 4 
21731.26 10052 1804.84 1005.97 21831.2 1003.6621868.05 1003.7621890.34 1007.1 
21922 . 07 1006.6821935.02 1009.1921998.72 1009.7522038.53 1008 . 4722049.04 1006.8 
22 117 .71 1007 . 2922 129 . 13 1009 . 9522139.94 1015. 3522157.75 1019.77 

Manning 1 s n values num= 4 
Sta n val Sta n val St a n val sta n val 

******************** ************************** **** *********** *** 
16668.2 . 04 318846. 22 . 015 18971.6 .03221431 . 25 

sank Sta: Le ft Right Lengths: Le ft channel 
19103. 9220732.09 539 522.44 

Ineffective Flow num= 1 
Sta L St a R Elev Permanent 

16668.2 19060.06 1020 F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
631 

.032 

coeff contr. 
. 1 

Ex pan. 
. 3 

** * ****** * * ***** * *** ***1<************************** * *** ** ************** *** * * * * * * ****1:1:** ******"'* 
• E.G . Elev (ft) • 1014.78 • El ement Left os • Channel * Ri ght OS • 
• vel Head (ft) 0.98 • Wt . n-val. 0.032 0 . 032 
• w.s. Elev (ft ) • 1013 . 80 • Reach Len. (ft) 539.00 522.44 631.00 
* crit w. s . (ft ) * 1010.85 • Fl ow Area (sq ft ) *15028.59 • 6544.07 
* E. G. s l ope (ft / ft) *0 . 001713 • Area (sq ft) *15028.59 • 6544.07 
* Q Total (cfs) *166000.00 • Flow (cfs) *126963.50 *39036.46 
• Top wid th ( ft ) • 2938.81 • Top Width ( ft ) • 1622.39 * 1316 .42 

vel Total (ft/ s) 7.69 • Avg . vel . (ft / s) 8 . 45 5.97 
* Max Chl Dpth ( ft ) 22.29 * Hydr. Depth ( ft ) 9.26 4.97 
• conv . Total (c fs ) *4010707.0 • conv. (cfs) *3067551.0 *943155.3 
• Length Wtd . ( ft ) 543. 37 • wet t ed Per . ( ft ) • 1630.71 • 1320 . 94 
• Minch El (ft ) 991.51 • s hear ( lb/ sq ft) 0 . 99 0.53 
• Alpha 1.06 • Stream Power ( l b/ ft s) • 8 . 33 3 . 16 
• Frctn Loss (ft) 1.00 • cum volume (acre-ft) • 6843.80 *22676.09 • 1635 .40 
* C & E LO SS (ft) 0.05 * Cum SA (acres) * 1891. 25 * 2301.74 * 706.30 
*********************************** *************** ************ ************** ************ ****** * 
war ning: 
warning: 

warning: 

Not e: 

Di vided flow computed for this cross-section. 
The velocity head has cha nged by more than 0.5 ft (0.15 m) . This may indicate the need for 
addit i onal cross sections. 
The energy loss was greater than 1.0 ft (0 . 3 m). be t wee n the current a nd previous cross 
section . This may indicate the need for add iti onal cross sections . 
Multiple critical depths were found at thi s l ocati on. The critical depth with the l owest, val i d , 
water surf ace was used. 

CROSS SECTION OUTPUT Profile #PF#2 
************************* *********************** ** ************ ************************** ******* 
* E. G. Elev (ft) 
• vel Head (ft) 

* 1015. 31 * Element 
0 . 81 • wt. n- val . 

Left OB * Channe 1 * Right OB * 
0.032 0.032 
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Pos t -Project 
w. s. El ev ( f t) * 1014.50 * Reach Len . ( ft ) 539.00 * 522.44 631 . 00 

• crit w.s. ( f t) • 1010 . 85 • Flow Area (sq f t) *16167 .59 • 7519. 19 
E.G . s l ope ( ft / f t ) *0 . 001299 *Ar ea (sq ft ) *16167.59 7519.19 

• Q Total (c f s) *166000 . 00 • Fl ow (c f s) *124775. 10 *41224.88 
* Top width ( f t) * 3027.09 *Top width ( f t) * 1623.92 1403.17 

vel Total (ft /s) 7.01 * Avg. ve l . ( ft /s) 7 . 72 5.48 
Max Chl Dpth ( ft ) 22.99 * Hydr . Depth ( ft ) 9 . 96 5 . 36 

* conv. Tot a l (c f s) *4606292 . 0 * co nv. (cf s) *3462353.0 *1143939. 0 
• Length wt d. ( f t) 544.66 * wetted Per . ( ft ) * 1632.39 • 1408.99 
• Mi n ch El (ft) 991. 51 • s hear (1 b/sq ft ) 0 . 80 0. 43 
• Alpha 1. 06 • st r eam Power (l b/ft s) • 6.20 2 . 37 
• Frctn Loss (ft) 0.83 * cum volume (acre-ft) • 1194. 14 *2 3568.06 236 . 47 

C & E LOSS (ft) 0.07 * Cum SA (acres) 200 . 93 * 2306 . 57 49 . 62 
***************1<**********************<1::************************1t********"'********************** 

warn i ng: The veloci t y head has changed by more t han 0 . 5 ft (0 .15 m). This may i ndi cat e the need for 
add i t i onal cross secti ons. 

Not e: Mul t ipl e cri tical depth s were f ound at thi s l ocat i on. The cri t i cal depth wi t h t he l owest, val id , 
water s urf ace was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Descripti on: 207 . 80 

RS : 207.80 

Rig ht Chann e 1 Bank Stat i on I nterpo 1 a ted 
Station El evat i on Data num= 113 

Sta El ev Sta El ev Sta Elev sta Elev Sta El ev 

16847 
17449.69 
18747. 14 
18830. 38 
18883.83 
18994.25 
19171.92 
19345.79 
19503. 55 
19730.48 
19883. 54 
20174 . 45 
20460.89 
20648.95 
20800.22 
20989 . 05 

21133 
21290 . 52 
21414 . 07 
21554.18 
21783.84 
21873.45 
21949.45 

1020.816881. 43 
1016.35175 14 . 99 
1015 . 2318785.25 
1016. 3318839.64 
1015 . 7718898.87 
1015. 5719009.29 
1014.71192 11 .05 
1009.7719361.86 
1007.0819568.66 

998.0819733.28 
1002 .11992 5 . 83 

1003.8720255 . 28 
998.77205 10 . 16 
992 . 4 720666.06 
1012.520841. 99 

1010 . 392 1010. 79 
1012 . 3121160.79 
1006 . 1121329.18 
1008.821425.78 
1007 . 92 1571.78 

1002 . 692 1812 . 84 
1014. 522 1884. 47 
1017.7321993 . 49 

1020 . 8816889. 14 1014.0617423 . 25 1014 . 0217437 . 36 1019.81 
1016.1817522 . 38 1019 . 8617533 . 21 101418745.96 1014 
1015 . 4718803 . 65 1019 . 41 18812 . 8 1019.1318818 . 08 1016.15 
1018.4718851. 42 1015.8518863.81 1015.5818875 . 55 1015.83 
1015.5718900.87 1015 . 0718946.56 1016.0118992 . 25 1015.07 
1015.7719013.87 1014 . 74 19054.94 1014 . 9319084 . 72 1014.4 
1014.2 719263.17 1014 . 619283.23 1009 . 819298 . 12 1008. 7 
1008.8419406.08 1009 . 24 19437.98 1008 . 2519477 . 47 1008.2 
1006.2719658.16 1006.2119675.69 1005 . 8219698.72 996.33 

995 . 919773.43 994 . 59 19855.8 998.4819877.01 1000 . 17 
1003.2419975.91 1003. 719997.48 1004.420076.29 1004 . 97 
1003.6120282.72 1003.0820338 . 27 999.8520406.22 998 . 64 

997. 2620581. 42 994 . 4620603 . 2 5 994.4 720632 . 96 992 . 54 
995. 24 20681. 5 1001.120693 . 48 1010. 520716.4 1 1012.08 

1013.54 20884. 1 1013.8220920. 76 1014.820945. 1 5 1011.31 
1010.872 1036 . 94 1010.272 1077.32 1010.2321109.98 1010.87 
1011.5621177.26 1008.9121246.33 1008 . 172 1282.66 1007.08 
1005 . 1421342 . 09 1005 . 712 13 52 . 76 1008. 721369.79 1010. 16 

1009.721474.56 1010.29 21505 . 1 1009.4521545.57 1009.56 
1007 . 682 1615. 22 1008.912164 7. 74 1007. 9821719.77 1003.9 

999 . 052 1842.79 998.532 1853 . 07 1004 . 221864.13 1008.1 
1018.22 1905.86 1018 . 692 1919.82 1017.7521925 . 45 1019 . 1 

1017 . 89 22027.6 1014.4 

Manni ng ' s n values num= 5 
~ n ~ ~ n ~ ~ n ~ ~ n ~ ~ n ~ 

***************************************************************** ** ************* 
16847 . 04318883 . 83 

Bank Sta : Left Ri ght 
19658. 1620716 . 41 

I neffecti ve Fl ow num= 
St a L St a R Elev 
1684719258.08 1020 . 02 

21887.79 22027.6 1020 

. 01519009 . 29 . 03219437.98 

Lengths : Left channe 1 
562 495 . 85 

Permanent 
F 
F 

Rig ht 
534 

CROSS SECTION OUTPUT Profil e #PF#l 

. 03220920 . 76 

Coeff con t r. 
.1 

. 032 

Ex pan. 
. 3 

*******1<*1<****************************'k******************************************************** 
* E.G. El ev ( f t) . 1013.72 * El ement Lef t OB * channe l * Ri ght DB * 

vel Head (ft) 1. 52 * Wt . n-val . 0 . 032 0 . 03 2 0.032 
* w.s. El ev (ft) . 1012.20 * Reach Len. ( f t) 562 . 00 495.85 534 . 00 
• crit w.s. (ft) . 1009 . 50 * Flow Area (sq ft) • 1661.32 *12457. 74 • 4012.60 
* E.G. slope (ft/ft ) *0.001994 • Area (sq ft) • 1661.32 *12457. 74 • 4012.60 
• Q Total (c f s) *166000 . 00 • Fl ow (cfs) * 9487.78 *132996. 90 *23515.29 

0~) ~~~~~ ( f t) • 2391.44 • Top wi dth ( ft ) 384.94 • 1058 . 25 948.24 
(ft/s) 9 . 16 * Avg. vel . (ft/s) 5. 71 10 . 68 5 . 86 

* Max Chl Dpth ( ft ) 19.73 • Hydr. Depth ( f t) 4. 32 11. 77 4 . 23 
* Conv . Total (cf s) *3 717606 . 0 * conv. (c f s) *212480 . 8 *2978495 . 0 *526630.1 
• Length wt d. (ft) 503.56 * wetted Per. ( f t) 385.35 • 1066 . 28 953.20 
* Min Ch E 1 ( ft) 992.47 * shear (1 b/sq f t) 0 . 54 1.45 0 . 52 
• Al pha 1.17 • Stream Power (1 b/ f t s) . 3.06 15.53 3.07 
* Frct n LOSS (ft ) 1. 05 * Cum volume (acre- ft) • 6833.52 *22511. 26 • 1558.94 
* C & E LOSS (ft ) 0.03 * Cum SA (acres) • 1888.87 • 2285.67 689.90 
*************1<*****************************11:**************************1<1<*************1<********* 

warni ng: 
warnin g: 

Note: 

Di vi ded fl ow computed f or thi s c ross-sect i on . 
The energy l oss was great er t han 1. 0 ft (0 .3 m) . bet ween t he curre nt a nd previ ous c r oss 
secti on . Thi s may i ndi cate t he need f or additi ona l cross secti ons. 
Multi pl e cri t i cal depths were f ound at thi s l ocati on. The criti cal depth wi t h t he l owest, 
wat er s urf ace was used. 

CROSS SECTION OUTPUT Prof i 1 e #PF#2 
***********************11:*********11:****-k******************************************************** 
• E.G . El ev (ft) * 1014.40 • El ement Lef t DB • Cha nnel • Ri ght DB • 
*vel Head (ft) 1.54 • wt. n-val . 0 . 032 0.032 
• w.s. El ev ( ft ) • 1012.87 • Reac h Len . ( f t) 562 . 00 495 . 85 534.00 
* cri t w. s. (ft ) • 1009.36 • Fl ow Area (sq ft ) *13165. 52 • 4686.42 
• E.G . s l ope ( ft / ft ) *0 . 001834 *Area (sq ft ) *13165.52 • 4686.42 
• Q Total (cf s) *166000 . 00 * Fl ow (c f s) *139267 . 70 *26732 . 33 
• Top wi dth (ft ) • 2093.48 • Top wi dth ( f t) • 1058.25 * 1035.23 

vel Total (ft/s) 9.30 • AVg . vel . (ft/ s) 10.58 5.70 
* Max Chl Dpth ( f t) 20.39 * Hydr. Depth (ft ) 12.44 4. 53 
• co nv . Tot al (cfs) *3876604.0 • conv . (cfs) *3252323 . 0 *624281. 0 
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• 

• 

• 

Post-Project 
• Length Wtd. (ft) 500.83 • wetted Per. (ft) • 1072 . 93 • 1040 . 45 
• Minch El (ft) 992 . 47 • shear (lb/sq ft) 1.40 0.52 
• Alpha 1.15 • Stream Power (l b/ft s) * 14.86 2. 94 
• Frctn Loss (ft ) 1.00 • cum volume (acre-ft) * 1194.14 *23392.16 148.07 
• c & E Loss (ft) • 0.05 • cum SA (acres) • 200.93 • 2290.48 • 31.96 • 
*********************************************************************************************** 

Divided flow computed for thi s cross-sect ion . warning : 
warning: The energy l oss was greater than 1.0 ft (0. 3 m). between the current a nd previous cross 

sect ion . This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this l ocation. The crit i cal depth with the lowest, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
oescri pti on: 207. 71 

RS: 207.71 

R1ght channel Bank stat1on Interpolated 
Station Elevat1on Data num= 111 

sta El ev sta El ev Sta Elev Sta Elev Sta Elev 

16765.5 1018.816864.05 1018.516883.96 1018.83 16946.6 1018.2517019.42 1018.3 
17136.18 1017.2 17170.8 1017.1517303.76 1015 .8717335.63 1014.0917372.94 1013.88 
17409.16 1014.4917422.74 1016.8817433.43 1013.7717448.63 1013 .2 317483.11 1012.47 
17506.89 1012 . 81 17513 .1 1013 . 66 18774.7 1013.2118809.24 1013 . 4118831.09 1014 . 19 
18843. 56 1016 . 8418853 . 86 1013 . 2118868 . 79 1014.4318872.21 1013.4318903.56 1014.3 
18914. 58 1013.8418918.88 1014.8818933 . 92 1014 .6818935.92 1014 . 1818981.62 1015 . 12 
19027.32 1014.1819029.32 1014.6819044. 36 1014.8819051.83 1013.0419085 . 22 1013.8 
19094 . 95 1013 . 1319248.09 1012.619285.22 1013.2519305 . 86 1013 . 1519314 . 35 1013. 7 
19368 . 82 1012.7819413 . 68 1010 . 6419464 . 11 1012 . 0319523 . 67 1010.9519527.65 1011 . 52 
19551.29 1010. 4419572.96 101119597.58 1008.5619605.18 1007.0219627.97 1005.85 
19657.47 994 . 0619666.38 992.7919688.57 995.0419715 .06 995.3319759.55 994.34 
1979 3.67 992. 5119803 . 39 996.1319830.72 1000.6919855 .42 1002.7619881.16 1003.1 
19938 .64 1001.7819969.09 1000 .2420003.96 1000.7120050.72 1000. 4320115.93 999.08 
20215 . 92 998 . 3420303 . 55 995.6120375.22 994.7920428.32 995 . 2420454 . 42 995.07 
20512 . 14 995 . 9920522 . 85 996 . 96 20533 . 3 999 . 6420547 . 49 1008.39 20648 . 7 1006.17 
20687. 38 1005 . 920713 . 47 1004.6720731.93 1005. 320741.19 1009 . 7320746.73 1010 . 35 

20772.5 1010.2820808.32 1011 . 220830.19 1010 . 9620873.06 1009 .2920906 . 05 1010 . 71 
20965.5 1010.5521012 .29 1010.1121072.81 1007.621108.59 1006.9921119.39 1007 . 8 

21160.93 1007.7421204.29 1007.1621242.82 1004 . 9121266.21 1005.2121275.47 1004 .3 
21333.41 1003.3121362.56 1004.221374.32 1005 . 621395.86 1006.5621424.84 1006.46 
21486.44 1004.2221508.72 1002.7 21543.4 1002 .42 21570.4 1001. 632 1638.89 1001.96 
21653 . 18 1004 . 72 1664 . 01 1003.7221715 . 77 101421757 . 66 1015.821817 . 54 1016. 31 

21829.8 1017.09 

Manning 1 S n values 
sta n val 

6 num= 
sta n val n val sta sta 

16765. 5 
20808.32 

.025 18774.7 

.032 
. 03218918.88 . 01519044. 36 

Bank Sta: Left Right Lengths: Left channel 
19527 .6520547 . 49 493 488.78 

I neffective Flow num= 1 
Sta L Sta R El ev Permanent 

16765. 519317 . 77 1018.01 F 

CROSS SECTION OUTPUT Profi l e #PF#l 

Ri ght 
530 

n val sta 

.03219572.96 

coeff contr. 
. 1 

n val 

.032 

Expan . 
. 3 

* E.G . Elev (ft) * 1012.64 * Element Left OB * Channel *Right OB * 
* vel Head (ft) 1.81 • Wt. n-va l . 0.032 0.032 0.032 
* W.S. Elev ( ft) * 1010.84 • Reach Len. (ft) 493.00 488.78 530.00 
• crit w.s . (ft) * 1008.26 * Fl ow Area (sq ft) 1.11 *12064.14 • 4747.70 
• E.G . slope (ft/ft) *0.002165 • Area (sq ft) 1.11 *12064.14 • 4747 . 70 
• Q Tota l (cfs) *166000.00 • Flow (cfs) 0.51 *138904.90 *27094 .59 
• Top width (ft) • 2121.42 • Top width (ft) 11 .28 996.94 • 1113.20 

vel Total (ft/s) 9 . 87 • Avg. vel. (ft /s) 0.46 11.51 5.71 
• Max chl opth (ft) 18 . 33 • Hydr . Depth (ft) 0 . 10 12 . 10 4.26 
• conv. Total (cfs) *3567418.0 • Conv. (cfs) 11.0 *2985131 . 0 *582275 . 4 
* Length wtd. (ft) 497.23 • wetted Per. (ft) 11.29 • 1003.90 • 1115.81 
• Minch El (ft) 992 . 51 • shear (lb/sq ft) 0.01 1.62 0.58 

Alpha 1.19 • stream Power (lb/ ft s) * 0.01 18.70 3.28 
Frctn Loss (ft) 0.92 * cum volume (acre-ft) * 6822.80 *22371.69 • 1505 .24 

* C & E LO SS (ft) 0.06 *Cum SA (acres) * 1886 . 31 * 2273.97 677 . 26 
*1<********************************************************************************************* 
warning: Divided flow computed for this cross-section . 

valid, 

Note: Multip l e critical depths were found at this location. The critical depth with the l owest, valid, 
water surface was used . 

CROSS SECTION OUTPUT Profi l e #PF#2 

* E.G . Elev (ft) * 1013.35 * Element Left OB * Channel * Righ.t
03

o
2

B * 
• vel Head (ft) 2.01 • Wt. n-val . 0.032 0 
* w. s. Elev (ft) * 1011.34 • Reach Len. ( ft ) 493.00 488.78 530.00 
• crit w.s. (ft) • 1008.53 * Flow Area (sq ft ) *12568.62 • 3224 . 43 
• E.G. s l ope (ft/ft) *0. 002198 • Area (sq ft) *12568.62 • 3224.43 
• Q Total (cfs) *166000.00 • Flow (cfs) *149360.50 *16639.51 

Top width (ft) • 1893.18 • Top wi dth (ft) • 1015.83 • 877. 35 
vel Total (ft/s) 10.5 1 * Avg. vel. (ft/s) 11 .88 5.16 

* Max Chl Dpth ( ft) 18.83 * Hydr. Depth (ft) 12 . 37 3 . 68 
• conv. Total (cfs) *3540702 . 0 • conv. (cfs) *3185789 .0 *3 54913.0 
• Length Wtd. (ft) 493.98 • wetted Per. ( ft ) • 1022.82 883.74 
* Mi n ch El (ft) 992. 51 • shear (l b/ sq ft) 1. 69 0. 50 
• Alpha 1.17 • stream Power ( l b/ ft s) • 20 . 04 2. 58 
• Frctn Loss (ft ) 1.05 *cum vo lume (acre-ft) • 1194 .14 *23245.69 99 . 58 
* C & E LOSS (ft) * 0.02 * Cum SA (acres) * 200.93 * 2278.68 * 20.24 * 
**'k***********************************1l**************1<****"k***********1l************************ 

warning : The energy loss was greater than 1.0 ft (0 .3 m). between the current a nd previous cross 
section. Th i s may indicate the need for add itional cross sections. 
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Note: Mu ltipl e critical depths were found at thi s l ocation. 
water surface was used . 

Post - Proiect 
The crit1cal depth wi th the l owest, valid, 

CROSS SECTION 

RIVER : 1 
REACH : 1 

IN PUT 
Descr i ption: 207.62 

RS : 207.62 

Rl ght Cha nn e 1 Ba nk Stat l on Interpo 1 a ted 
Stat1 on El evat1 on Data num= 102 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

16509 
17034 . 42 
18763.02 
18953 . 35 
19064 . 69 
19196 . 96 
19350. 49 

19484.7 
19555 .44 

19642 
19790. 48 
20004.83 
20197 . 59 
20350.67 
20525.92 
20682.77 
20847.96 
20972.78 
21224.84 
21430.66 
21681. 55 

1017 . 416645.43 
1016.417053.64 

1012 . 2318778.97 
1013 . 9718968.37 
1013 . 7719079.75 

1009.9192 35. 08 
1012.4 19384 .05 

1011 . 14 19499. 5 
1004 .68 19 564.36 

996.4319669.61 
996.1119803.19 
995.7820047.36 
992.7720247 . 65 
1006 .120375 . 47 

1010.3120543 . 71 
1004 . 820708 . 62 

1004. 3920874 . 88 
1002 . 2821067 . 88 
1001.7921269 . 33 

1003.721461. 46 
1017.2321786 . 85 

1017.216919. 74 
1016.5617076 .88 
1015 . 4718793.91 
1013.7718970.37 
1013.9719089. 94 
1009. 819251.28 

1010.2819428.49 
1012.22195 19. 63 
1006.119577.92 
993.68 19693 . 6 
998.0319812.49 
993 . 6920089 . 64 
994. 5720301. 38 

1006.2220436 . 16 
1010.6320602.97 

100420776.14 
1004.3620880 .15 
1002.342 1078 .21 
1001.921347.54 

1005 .6821482 . 81 
1016. 58 

1016.517013.42 
1013 .9817126.62 
1011 . 4718833.77 
1013. 2 719016.48 
1011 . 5519129.43 
1010.8319302.98 
1012 .44 19454.54 
1010.8319532.75 

1010 .919585.31 
992.119750.51 
997. 619849.07 

990. 98 20168. 2 
994.9620330.75 
1005.620488.63 

1010.1320636.54 
100320790.62 

1003. 520902.51 
1001.8721154.43 
1003.13 21393 
1017.622 1529. 57 

1016 . 69 17027.9 1017 . 45 
1012.817186.46 1012.21 

1010 . 9318943.03 1011.57 
1014 . 2419062.69 1013.27 

1011 . 5 19154 .7 1010.91 
1011.5119321.01 1010.95 
1011.4219474 . 75 1012 . 3 
1005.0519547 . 04 1005.84 
1009.8819611 . 56 1002.61 

993 . 0819768 . 07 995.02 
999.02 19907.7 998.62 
990.1220182 . 51 990.48 
997.22 20342 . 9 1000 .78 
1004 . 220513 . 76 1004.8 

100920672 . 41 1007.05 
1004 . 920843 . 22 1005.38 

1005 20923.7 1003 . 21 
1001. 5 721159 . 77 1002 . 6 
1003. 3321397 . 93 1003.97 
1016.621545 . 67 1016 . 95 

Manning's n values num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

******************************************************************************** 
16509 

19577 . 92 
.02517186.46 
.03220843 . 22 

. 04318778.97 

.032 
.03218953.35 

sank sta : Left Rig ht Lengths: Left channe 1 Ri ght 
19577 .9220350 . 67 493 471.11 510 

I neffective Flow num= 1 
Sta L Sta R El ev Permanent 
1650919113 .11 1017.59 F 

CROSS SECTION OUTPUT Profi 1 e #PF#l 

.01519079 . 75 

coeff contr. 
.1 

. 032 

Ex pan . 
. 3 

********************************************************************************************** 
* E.G. El ev ( f t) * 1011 . 65 El ement Left DB* Channel * Right DB 
*vel Head (ft) 1.59 Wt. n-val . 0.032 0.032 0.032 
* w. s. Elev (ft) * 1010.06 * Reach Len. (ft) 493.00 471.11 510.00 
* crit w.s. (ft) * 1007 . 03 *Flow Area (sq ft) 208.08 *11200.79 * 6381.37 
* E.G. slope ( ft / ft) *0 . 001612 *Area (sq ft) 208.08 *11200.79 * 6381.37 
* Q Total (cfs) *166000.00 * Flow (cfs) 866 .68 *124268.40 *40864.95 
*Top width ( ft ) * 1909 . 13 *Top wi dth (ft) 103.35 766.70 * 1039.09 

ve l Total ( ft /s) 9.33 * Avg . vel . (ft/s) 4.17 11 .09 6.40 
Max Ch l Dpth ( ft) 19.94 * Hydr. Depth (ft) 2.01 14.61 6.14 
conv . Total (cfs) *4134863.0 * co nv. (cfs) * 21587 . 9 *3095377.0 *1017897.0 
Length wtd. ( ft) 475 . 96 *wetted Per. (ft) 105 .31 771.47 * 1042.39 
Mi n ch El (ft) 990 .12 * s hear (1 b/sq ft) 0. 20 1. 46 0. 62 

*Al pha 1.18 *Stream Power ( lb/ft s) * 0.83 16 . 21 3.94 
Frctn Loss (ft) 0 . 77 c um volume (acre-ft) 6821.62 *22241.17 * 1437.54 

* C & E LOS S ( ft) 0.07 Cum SA (acres) * 1885 .66 * 2264.08 664.17 
*********************************************************************************************** 

war ning : Divided flow comp uted for thi s cross-secti on. 
Note: Multip l e critical depths were found at thi s l ocati on. The critical dept h wi th the l owest, vali d, 

water s urf ace was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 

E. G. El ev (ft) * 1012 . 29 El ement Left DB * c ha nne 1 Rig ht DB * 
ve l Head (ft) 2 . 17 * Wt. n-val. 0.032 0.032 
w.s. El ev (ft) * 1010.12 *Reach Len . (ft) 493.00 471.11 510.00 

* crit w.s. (ft) * 1007.20 * Fl ow Area (sq ft) *11242.12 * 3769.11 
*E . G. s l ope (ft/ft) *0.002044 *Area (sq ft) *11242 .12 * 3769.11 

Q Tota l (cfs) *166000.00 * Flow (cfs) *140760 . 50 *25239.49 
* Top width (ft) * 1444 .32 * Top widt h (ft) 767.09 677.24 

vel Total (ft/s) 11 .06 * Avg. ve l . (ft/s) 12.52 6 . 70 
*Max Chl Dpth ( f t) 20.00 * Hydr. Depth (ft) 14.66 5 . 57 
* conv. Total (cfs) *3671629 . 0 * conv . (cfs) *3 113376.0 *558253.3 

Length Wtd. (ft) 474.07 *wetted Per. ( ft) 771.86 687.55 * 
* Min ch El (ft) 990.12 * s hear ( 1 b/sq ft) 1. 86 0. 70 
*Alpha 1.14 *Stream Power ( l b/ft s) * 23.27 4.68 

Frctn LOSS (ft) 0.80 Cum Volume (acre-ft) * 1194.14 *23112.11 57.03 
* C & E LOSS (ft) 0.28 Cum SA (acres) 200 .9 3 * 2268.68 10.78 
*********************************************************************************************** 

warning: 
war ning: 

war ning: 

Note: 

Di vi ded f l ow computed fo r this cross-section. 
The ve l ocity head has changed by more than 0 . 5 ft (0. 15 m). This may indicate th e need for 
addit i onal cross secti ons. 
The energy l oss was greater than 1.0 ft (0.3 m). between th e current and previous cross 
section . This may indicate the need for additi ona l cross sections. 
Multiple critical depths were found a t this l ocation. The critica l dept h with the l owest, vali d, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 207.49 
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• 

• 

• 

Pos"t-Proj ec "t 
INPUT 
Descrip"tion: 207.49- FEMA Section R 
Station Elevation Data num= 140 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
************** * * *** * * * ************************ * * ******* * *****1l********* * ** * **** * 

16428. 7 1015.8 16495.7 1015.9716562 . 86 1015. 7616564 . 59 1016 . 2616598.27 1015 . 57 
16649. 77 1014.8716697. 75 1015.1 16736.1 1014. 9216785 . 22 1015 . 1916790 . 29 1014 . 82 
16831 . 41 1014 .816991. 24 101417150.66 1013. 5817195.01 1013 .2617294.72 1012 . 89 
17334 . 41 1013.0117462. 54 1013.0117546.67 1012. 7517562 . 88 1012. 917614. 19 1012 . 3 
17650 . 74 1012 . 8817736.69 1012. 5217773. 31 1012. 7717836. 83 1013 . 8617929.2 5 1014.08 
17986.02 1013.117990.65 1013 . 5218016.47 1013.3718049.96 1013 . 718127.06 1013 . 11 
18166.95 1013.26 18225 . 6 1013.118282.06 1013 . 241830 7.52 1010.9218331.41 1010.93 
18355.11 1011.818412 . 86 1011.7618437 . 92 1012.22 18500.6 1012.0318512.42 1012 . 32 
18580.58 1011 . 7618667.35 1012.318723 . 55 1012.2218776.25 1011 . 8618824.39 1011.2 

18908 .1 1010.818952.92 1010.5518981.19 1017.1618993.87 1016 . 9618995.87 1016 . 46 
19051.81 1017.619102 .46 1017.6419104 . 46 1018 . 1419119.48 1018 . 3419162 . 06 1008.42 
19452 . 06 1007.6419475 . 46 995.95 19490.7 986.619495 . 57 985.0919506 . 62 984.35 
19525 . 63 984.6819542 . 24 985.619551. 29 988 . 0219625 . 61 990.8219661.41 989.57 
19674 .45 987 . 0619684 . 82 986.7919735 . 07 987 .2919753 . 75 993 . 2119767.32 994 . 35 
19804.67 995.2619824.05 995.1919850 . 05 996.0319857.63 997 . 24 19885 . 03 998.53 
19936.77 998 .7919984.18 999.419991. 14 999 . 8620041.57 1001.3220082 . 06 1001 . 89 
20173.24 1001.7120208.46 1001. 3720224. 73 1001. 5120281.74 1000.8820306.63 1001 
20333.88 1001.620354 . 98 1001.64 20 399 1002.2820426 . 44 1003.2520511.22 1002.51 
20559 . 96 1001.0320588.83 1000.5820601.27 999.9120628.36 1000.5120679.26 1000.5 
20736.27 100020758.91 999.5520809. 15 999.5120871.65 999.8 20880.9 999.02 
20888 .29 999.820914.65 1000. 5220919.87 1000 .2420993 . 76 1000.421007.95 1001.06 
21032 . 55 1006 . 89 21053 . 5 1010.7621074 . 81 101421109.99 1016.3721132.01 1017.93 
21150 . 62 1018 . 421187.24 1017 . 421208 .87 1017.6721243 . 49 1017.1921276.95 1017.08 
21299.03 1016 . 6621316.72 1017.5621345.51 1017.9321373.46 1017.0121379.02 1016 . 4 
21407 . 52 1015.6221458.26 1015.3421541. 47 1015.4721552.48 1014 . 9821661.71 1014.7 
21700 . 36 1014.8621734. 65 1014. 621816 . 76 1014 . 7321837.28 1015 . 121887.67 1015 .18 
21897.57 1015.8421938.37 1016 . 04 21994 . 52 1015.6322023.41 1014.6222062.71 1014 .75 
22101.76 1014 . 3622119.41 1014.922218. 68 1014 . 7322317 . 91 1014.9522327.82 1014.86 

Manning ' s n va 1 ues num= 4 
St a n val Sta n val Sta n val sta n val 

***1t1<********* ************************************* ***********1::* 
16428 .7 . 03218981.19 

Bank s ta: Left Right 
19452 . 0621132 . 01 

Ineffecti ve Flow num= 
Sta L Sta R El ev 

16428. 7 19445.4 1019 . 5 
21096.5122 327 . 82 1019.5 

. 01519119. 48 . 03221109.99 

Lengths: Left channel 
24 4 246 . 48 

Permanent 
F 
F 

Ri ght 
308 

CROSS SECTION OUTPUT Profi l e #PF#l 

.037 

coeff contr. 
. 3 

Expan. 
. 5 

**""********* ** *** ** **************************************************** *** ********************* 
* E.G. El ev (ft) . 1010 . 81 * Element Left OB * cha nne l * Right OB * 
• vel Head ( fL) 1. 36 * Wt. n-val. 0.032 0 . 032 
* w.s. El ev (ft) * 1009 . 45 * Reac h Len . (ft) 88.00 88 . 00 88.00 
* crit w.s. (ft) . 1005 . 21 * Flow Area (sq ft) 12.01 *17748 . 43 
* E.G. slope (fL/ft) *0 . 001643 * Area (sq ft) 414 . 79 *17748. 43 
* Q Total (cfs) *166000.00 * Flow (cfs) 33.50 *165966.50 
* To~ width ( ft) * 1888.79 • Top width (fL) 294.43 * 1594 . 36 * 

ve Total (fL/ s) 9.35 • AVg. vel. (fL/ s) 2 . 79 9.35 
• Max ch l Dpth ( ft) 25.10 * Hydr. Depth (ft) 1. 80 11.13 
• conv . Total (cfs) *4094978 . 0 • Conv. (cfs) 826.3 *4094152 .0 
• Leng"th W"td . (ft) 88.00 • wetted Per. (ft) 6.66 • 1602.96 
* Min Ch El (ft) 984.35 • shear (l b/ sq fL ) 0.19 1.14 
• Alpha 1.00 • stream Power ( l b/ fL s) * 0. 52 10. 62 
* Frctn LOSS (ft) 0.18 • cum volume (acre-h) * 6818.09 *22084. 62 * 1400 . 18 
* C & E LOSS (ft) 0.07 * cum SA ( acres) * 1883 . 41 * 2251.31 658.09 
****************************** *1<***********1<********************** ************************* **** 

Note: Multiple critical 
energy was used. 

dep"ths were found at this 1 ocati on. The crit ical depth wi th the l owest, 

CROSS SECTION OUTPUT Profile #PF#2 
********** ***************** ********************* ********* *** *********** ** ********************** 
• E.G. El ev (ft) • 1011.21 • Element Left OB • channel * Ri ght OB * 
• ve l Head ( ft ) 1.24 * wt. n-val . 0.032 0 . 032 
• w.s. Elev (ft) * 1009.97 * Reach Len. (ft) 88.00 88 . 00 88.00 
* crit w. s. (ft) • 1005 . 21 • Flow Area (sq ft) 15.46 *18573.59 
* E.G. slope (ft/ ft) *0 . 001415 • Area (sq ft) 145.26 *18573.59 
* Q Total (cfs) *166000.00 • Flow (cfs ) 47.32 *165952.70 
* Top width (ft ) • 1661.94 * Top width (ft) 64.78 * 1597.16 • 

vel Total (ft/ s) 8 . 93 • Avg. vel. (ft/ s) 3.06 8.93 
• Max ch l Dpth (ft) 25.62 • Hydr . Depth ( ft ) 2 . 32 11 .63 
• conv . Total (cfs) *4412321.0 • Conv . (cfs) 1257 . 9 *4411063.0 
• Length wtd. (ft) 88 . 00 • Wetted Per. (ft ) 6.66 • 1605 . 80 
• Minch El ( f t) 984.35 * shear ( lb/ sq ft) 0.21 • 1. 02 
* Alpha 1.00 * stream Power ( lb/ ft s) • 0.63 9.13 
• Frctn Loss ( ft ) 0 . 15 • cum volume (acre-ft) * 1193.32 *22950.88 34.97 
* c & E Loss (ft ) 0 . 06 • cum SA (acres) 200.56 • 2255.89 6.81 
****** **** ********** ******************************************* ******************************** 

vali d, 

Note: Multipl e criti cal depths were found at this l ocation . The criti cal depth with the lowest, valid , 
energy was used . 

BRIDGE 

RIVER: 1 
REACH: 1 

INPUT 

RS: 207 . 485 

Description: 51st Avenue Bridge 
Distance from Upstream XS = 
Deck/ Roadway wi dth 

88 
95 

2.6 
Coordinates 

wei r Coefficient 
upstream Deck/ Roadway 

num= 30 
Sta Hi cord La cord Sta Hi cord La cord sta Hi cord La cord 

******* ********** ************************************************ ******* 
17338.3 1010.47 1005. 47 18388.3 1010 . 34 1005.34 18888 . 3 1010 .64 1005.64 
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Post-Pro j ec t 
18938 . 3 1011 1006 18988 . 3 1011. 5 1006.5 19038 . 3 1012 . 3 1007 . 3 
19088.3 1013 . 2 1007.2 19138.3 1014 . 3 1008.3 19188.3 1015.6 1010.6 
19288 . 3 1018. 2 1013 .2 19388 . 3 102 0 .56 1015 . 56 19445 1022. 0 5 1015.2 
19560.3 1023 . 4 1017.77 19660. 3 102 5 . 18 1019 . 4 7 19760 . 3 1026. 58 1020 . 87 
19860.3 1027.68 1022 19960 . 3 1028.58 1022.87 20060.3 1029.28 1023 . 59 
20160 . 3 1029 . 68 1023 . 99 20260.3 1029.78 1024.09 20360.3 1029.68 1024 
20460 . 3 1029 . 28 1023 . 59 20560 .3 1028.68 1023.0 1 20660 . 3 1027.88 1022 . 21 
20760.3 1026 . 68 1021 20860.3 1025.41 1019.67 20960 . 3 1023 . 68 1018.03 
21059.4 1020.6 1014.92 21074 . 8 1020 . 3 1014.5 21150 . 6 1019 1012 

Upstream Bridge cross sect i on Data 
St ati on El evat i on Dat a num= 140 

St a El ev Sta El ev St a El ev Sta El ev St a El ev 
******************************************************************************** 

16428 .7 1015.8 1649 5 . 7 1015.9716562 . 86 1015. 7616564. 59 1016.2616598 . 2 7 1015. 57 
16649.77 1014.8716697 . 75 1015.1 16736 .1 1014.92 16785.22 1015 . 1916790 . 29 1014 . 82 
16831.41 1014.816991. 24 101417150.66 1013 . 5817195.01 1013.2617294.72 1012.89 
17334.41 1013.0117462.54 1013.0117546.67 1012 . 75 17562 . 88 1012.917614.19 1012.3 
17650.74 1012.8817736.69 1012.52 17773.31 1012 . 7717836 . 83 1013 .8617929.25 1014. 08 
17986.02 1013. 117990 .65 1013.52 18016.47 1013 . 3718049 . 96 1013.718127.06 1013. 11 
18166 . 95 1013.26 1822 5. 6 1013.118282.06 1013 . 24 18307 . 52 1010.9218331.41 1010.93 
18355 . 11 1011 .818412.86 1011. 7618437 . 92 1012 . 22 18500.6 1012.03185 12 . 42 1012.32 
18580.58 1011 .7618667.35 1012.318723.55 1012 . 22 18776.25 1011 .8618824 . 39 1011. 2 

18908.1 1010.818952.92 1010. 55 18981.19 1017. 1618993.87 1016 . 9618995 . 87 1016 . 46 
1905 1. 81 1017 . 619102 .46 1017.6419104.46 1018. 1419119 . 48 1018 . 3419162 . 06 1008.42 
19452.06 1007.6419475.46 995 . 95 19490.7 986.619495 . 57 985 . 0919506.62 984.35 
19525 . 63 984.6819542.24 985 . 61955 1. 29 988 . 0219625 . 61 990 . 82 19661. 41 989 . 57 
19674.45 987.0619684 . 82 986.7919735.07 987 . 2919753 . 75 993.2 119767.32 994.35 
19804.67 995.2619824 . 05 995. 1919850. 05 996 . 0319857 . 63 997 . 2419885. 03 998.53 
19936.77 998.7919984 . 18 999.4 19991. 14 999 . 8620041. 57 1001. 3220082 .06 1001.89 
20173.24 1001 .7120208 . 46 1001 .3720224 . 73 1001 .5120281 .74 1000 . 8820306.63 1001 
20333.88 1001.620354.98 1001. 64 20399 1002.2820426.44 1003 . 2520511.22 1002. 51 
20559.96 1001. 0320588.83 1000.5820601. 27 999 . 9120628.36 1000.5120679.26 1000 . 5 
20736.27 1000207 58 . 91 999.5520809. 15 999 . 512087 1 .65 999.8 20880.9 999.02 
20888.29 999.820914 . 65 1000.5220919 . 87 1000.2420993.76 1000.42 1007.95 1001.06 
21032.55 1006.89 21053 . 5 1010 . 7621074 . 81 10142 1109.99 1016 . 3721132.01 1017.93 
21150.62 1018.421187 . 24 1017.42 1208.87 1017.6721243.49 1017 . 1921276.95 1017.08 
21299.03 1016.6621316 . 72 1017.5621345.5 1 1017.9321373.46 1017 . 0121379.02 1016.4 
21407.52 1015.622 14 58 . 26 1015.342 1541. 47 1015.472 1552.48 1014.982 1661.71 1014.7 
21700 . 36 1014.862 1734 . 65 1014.62 1816 . 76 1014.732 1837.28 1015. 121887.67 1015.18 
21897 . 57 1015 . 842 1938 . 37 1016.042 1994.52 1015.6322023.41 1014 . 6222062 . 71 1014.75 
22101. 76 1014. 3622 119 . 41 1014 . 9222 18.68 1014. 7322317.91 1014 . 9522327.82 1014.86 

Manni ng ' s n values num= 
St a n val Sta n val Sta n val sta n val 

**************************************************************** 
16428.7 . 032 18981. 19 . 01519119.48 . 0322 1109.99 .037 

Bank Sta : Left Ri ght c oeff Cont r . Ex pa n . 
194 52.0621132. 01 . 3 . 5 

r neff ecti ve Fl ow num= 
Sta L Sta R El ev Permanent 

16428.7 19445.4 1019 . 5 F 
21096 . 5122327.82 1019. 5 F 

Downstream Dec k/Roadway coordina t es 
num= 30 

St a Hi Cord Lo cord St a Hi cord LO Cord Sta Hi cord Lo Cord 
************************************************************************ 

17338.3 
18938.3 
19088.3 
19288.3 
19560.3 
19860.3 
20160 . 3 
20460.3 
20760.3 
21059.4 

1010 . 47 
1011 

1013.2 
1018 . 2 
1023.4 

1027.68 
1029.68 
1029 . 28 
1026 . 68 

1020.6 

1005 . 47 
1006 

1007. 2 
1013 . 2 

1017 . 77 
1022 

1023 . 99 
1023.59 

1021 
1014 . 92 

18388.3 
18988 . 3 
1913 8 . 3 
19388.3 
19660.3 
19960.3 
20260.3 
20560.3 
20860.3 
21074.8 

1010.34 
1011. 5 
1014.3 

1020.56 
1025 .18 
1028 . 58 
1029 . 78 
1028 . 68 
1025.4 1 

1020 . 3 

Downstream Bri dge cross sect i on Dat a 
Stati on El evation Dat a num= 150 

1005.34 18888.3 
1006 . 5 19038 . 3 
1008 . 3 19188. 3 

1015.56 19445 
1019.47 19760 . 3 
1022. 87 20060 . 3 
1024.09 20360 . 3 
1023 . 01 20660 . 3 
1019 . 67 20960 . 3 

1014. 5 21150 . 6 

1010 . 64 
1012 . 3 
1015.6 

1022 . 05 
1026 . 58 
1029 . 28 
1029 . 68 
1027 . 88 
1023 . 68 

1019 

1005.64 
1007 . 3 
1010 . 6 
1015. 2 

1020.87 
1023.59 

1024 
1022.2 1 
1018.03 

1012 

sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
********************************************~*********************************** 

16428.7 1015. 8 16495 . 7 1015 . 9716562.86 1015. 7616564 . 59 1016 . 2616598.27 1015. 57 
16649. 77 1014.8716697 . 75 1015 . 1 16736. 1 1014 . 92 16785 . 22 1015 . 1916790.29 1014. 82 
168 31 .41 1014.816991. 24 10141715 0 .66 1013. 5817195 . 01 1013.2617294.72 1012.89 
17334.41 1013.0117462.54 1013 . 0117546.67 1012 . 75 17562 . 88 1012 . 917614 . 19 1012 . 3 
17650 . 74 1012.8817736.69 1012. 52 17773. 31 1012 . 7717836.83 1013.8617929 . 2 5 1014.08 
17986. 02 1013 .117990.65 10 13 .52 18016 . 47 1013 .3 718049 . 96 1013 . 718127. 06 1013 .11 
18166.95 1013.26 18225 . 6 1013 .118282 . 06 1013 .24 18307. 52 1010.92 183 31 .41 1010 . 93 
18355.11 1011 . 818412.86 10 11 .7618437 . 92 1012 . 22 18500.6 1012.03185 12 . 42 1012.32 
18580.58 1011 .7618667.35 1012.318723 . 55 1012 . 22 18776 . 25 1011 .8618816 .04 1011 . 8 
18887.02 1012 . 118935.21 1011 . 9719030 . 23 1011 . 14 19061. 7 1011 .619092 . 68 1011. 73 
19121. 65 1012.619162. 06 1011. 4319172 . 56 1011 . 5319175 . 75 1013. 1119179 . 28 1011.17 
19228.02 1011 .4719243.11 1012. 16 19304. 2 1013. 5 19325.9 1014.3 319353 . 08 1014 . 6 
19375.05 1016 .719387.28 1017.3619405.46 1017.36 19416 . 8 1016. 12 19445.4 1011. 67 
19452 . 06 1007.64 19475.46 995.95 19490. 7 986 . 619495 . 57 985.09195 06.62 984 . 35 
19525 . 63 984 . 6819542 . 24 985 . 61955 1. 29 988. 0219625 . 61 990 . 82 19661.41 989 . 57 
19674 . 45 987. 0619684.82 986.79 19735 . 07 987.2 919753 . 75 993.2 119767.32 994 . 35 
15804.67 995 . 2619824.05 995. 1919850 . 05 996.0319857 . 63 997.24 19885 .03 998 . 53 
19936.77 998 . 7919984.18 999.4 19991. 14 999.8620041.57 1001. 3220082 . 06 1001. 89 
20173.24 1001.71202 08.46 1001. 3720224.73 1001. 5120281. 74 1000.8820306 . 63 1001 
20333.88 1001. 62035 4.98 1001. 64 20399 1002.28 20426.44 1003.25205 11 . 22 100 2 .51 
20559 . 96 1001. 032 0588.83 1000 . 5820601. 27 999.9120628.36 1000. 5120679 . 26 1000. 5 
20736.27 100020 758 . 91 999.5520809. 15 999 . 5120871 .65 999 . 8 20880.9 999.02 
20888 . 29 999.820914.65 1000 . 5220919.87 1000 . 2420993 . 76 1000.42 1007 . 95 1001 .06 
21032 . 55 1006.89 210 53. 5 1010. 762 1074 . 81 10142 1109 . 99 1016.3721132 . 01 1017 .93 
21150 . 62 1018.421187 . 24 1017 . 42 1208 . 87 1017. 672 1243 . 49 1017.1921276 . 95 1017.08 
21299 . 03 1016.6621316 .72 10 17. 5621345 . 51 1017.9321373 . 46 1017 .0121379 .02 1016 . 4 
21407 . 52 1015.6221458.26 1015 . 342 1541. 47 1015.472 1552.48 1014 . 9821661. 71 1014.7 
21700 . 36 1014.862 17 34.65 1014.62 1816.76 1014 . 7321837.28 1015. 121887.67 1015. 18 
21897 . 57 1015 . 8421938.37 1016.042 1994. 52 1015 . 63 22023.41 1014 . 6222062.71 1014 . 75 
22 101. 76 1014 . 3622 119 . 41 1014.922 218.68 1014 . 7322 317.91 1014 . 9522327.82 1014.86 

Mann ing ' s n val ues num= 
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• 

• 

• 

Sta n val Sta 

16428.7 . 0322 1109 . 99 

Bank Sta: Le ft Right 
19 387 .2821132.01 

I neffect i ve Flow num~ 
St a L Sta R El ev 

16428 . 7 19445.4 1019.5 
21096. 5122327.82 1019.5 

n val 

.037 

coeff contr. 
. 3 

Permanent 
F 
F 

Expan . 
. 5 

Post-Project 

upstream Embankment s i de s l ope 
Downstream Embankment side s l ope 
Maxi mum all owabl e s ubmergence for weir 
Elevation at which weir flow begins 
Energy head used i n spillway design 
spi ll way height used i n design 

horiz . to 1.0 ve rtica l 
ho r i z. to 1.0 verti cal 

We1r crest shape 

Number of Pi ers 15 

Pier Dat a 
Pier station 
upstream 

width 

Upstream~ 19562.3 
num~ 2 

El ev width El ev 

997.3 4 1017.8 
oownst ream num= 2 

widt h El ev wi dth El ev 
******************************** 

997 . 3 1017.8 

Pier Data 
P1er station 
upstream 

width 

Downstream 
Width 

Pi er Data 
Pier St ati on 
Upstream 

width 

Upstream~ 19662.3 
num= 2 

El ev wi dth El ev 

997 
num= 

Elev 

4 1019.54 
2 

width El ev 

997 4 1019.54 

upstream~ 19762.3 
num~ 2 

Elev Width El ev 

Downstream 
wi dth 

996 . 4 
num= 

Elev 

4 1020 .94 
2 

width El ev 

996.4 4 1020.94 

Pier Data 
Pier Stati on 
Upstream 

Upstream~ 19862. 3 
num= 2 

width El ev width El ev 

999.5 4 1022 
Downstream num= 

wi dth El ev width El ev 
* * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * 

999.5 4 1022 

Pier Data 
Pier stat ion 
up s tream 

wi dth 

Upstream~ 19962 . 3 
num~ 2 

El ev width El ev 

4 997 . 4 1022.9 
Downstream num= 2 

width El ev width El ev 
** ** ***************** * ***** * *1t* * 

997.4 1022.9 

Pier Data 
Pi er Station 
Upstream 

width 

Upstream~ 20062.3 
num= 2 

El ev widt h El ev 

994 . 6 1023.6 
Downstream num= 2 

width El ev wi dth El ev 
******************************** 

994.6 1023 .6 

Pier Data 
Pier Stati on 
upstr eam 

Widt h 

Upstream~ 20162.3 
num~ 2 

El ev Width El ev 

995.5 1024 
Downst ream num= 

wi dth El ev width El ev 
**** * * ** * ** ****** ** ** ****** **** * 

4 995 . 5 1024 

Pier Data 
Pier Station 
Upstream 

width 

upstream~ 20262.3 
num~ 2 

El ev wi dth El ev 

999.6 1024 . 1 
Downstream num~ 2 

width El ev wi dth El ev 

flow .95 

Broad crested 

Downstream~ 19 562.3 

Downstream~ 19662.3 

Downstream~ 19762.3 

Down st ream~ 19862 . 3 

Downstream~ 19962 . 3 

Downstream~ 20062 . 3 

Downs t ream~ 20162 . 3 

Downstream~ 20262 .3 
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999.6 4 1024. 1 

Pi er Dat a 
Pi er St ati on Upstream= 20362 . 
Ups t ream num= 2 

wi dth El ev wi dth El ev 
******************************** 

998. 5 1024 
oownst ream num= 

wi dth El ev wi dth El ev 
**** * * **** * * * * * **** * * ***** * ***** 

4 998.5 1024 

Pi er Data 
Pi er s t at i on ups t ream= 20462.3 
Upstream num= 2 

wi dt h El ev wi dt h El ev 
******************************** 

4 998 . 9 4 102 3. 6 
Downstream num= 2 

wi dth El ev wi dth El ev 
******************************** 

4 998 . 9 4 1023.6 

Pi er Data 
Pi er Stati on Upstream= 20562 . 3 
ups t ream num= 2 

width El ev wi dth El ev 
****** ******* * * ****** * * * * * * * * * ** 

996 . 7 4 1023 
Downstream num= 

widt h El ev wi dth El ev 
******************************** 

4 996.7 1023 

Pier Data 
Pier Stat i on Upstream= 20662.3 
Upstream num= 2 

wi dt h El ev wi dth El ev 
******************************** 

4 997.9 1022 . 2 
Downstream num= 2 

wi dt h El ev wi dth El ev 
******************************** 

4 997.9 4 1022.2 

Pier Data 
Pier s t a ti on upstream= 20762. 3 
Ups t ream num= 2 

wi dt h El ev wi dth El ev 
******************************** 

4 998 4 102 1 
Downst ream num= 

wi dt h El ev wi dth El ev 
******************************** 

4 998 4 1021 

Pi er Data 
Pier Stati on 
upstream 

ups t ream= 20862.3 
num= 2 

Widt h El ev wi dth El ev 
******************************** 

4 999 . 9 4 1019.7 
Downst ream num= 2 

wi dt h El ev wi dth El ev 
******************************** 

4 999.9 4 1019.7 

up s t ream= 20962.3 
Pier Data 
Pier Stati on 
Upstream num= 2 

wid th El ev wi dth El ev 
******************************** 

998 4 1018 
Downstream num= 

wi dth El ev wi dth El ev 
******** -!::***** * * * * *** * * * * * * * * * * * 

4 998 4 1018 

Number of Bridge coeff ic i ent set s 

LOW Fl OW Meth ods a nd Dat a 
Energy 
Momentum Cd 
Yarnell KVal 

Downstream= 20362.3 

Downstream= 20462 . 3 

Downs t ream= 20562 . 3 

Downstream= 20662.3 

Downstream= 20762.3 

Downstream= 20862.3 

Downs t ream= 20962 . 3 

1 

1.2 
1. 0 5 

se l ect ed Low Fl ow Methods = Hi ghes t Energy Answer 

Hi gh Fl ow Method 
Pres su re a nd weir fl ow 

s ubmerged I nl e t cd 
s ubmerg ed Inl e t + out l e t cd 
Max Low cord 

Additi ona l Br i dge Pa r ameters 

. 8 

Post-Pro j ect 

Add Fri ction compone nt t o Momentum 
Add wei ght com ponent t o Momentum 
cl ass B fl ow crit ical de pth comp utati ons use criti ca l depth 

insi de th e bridge at the upstream e nd 
criteri a t o c heck fo r pressure fl ow= up s tream e nergy grade line 

BRIDGE OUTPUT Profil e #P F#1 
****************************-!::**************************************************************** 
* E.G . US . ( f t) 

w.s . us. ( ft ) 
* Q Total (c f s) 

1010.8 1 
1009.45 

166000.00 

* El eme nt 
* E. G. El ev (ft ) 
* w.s. El ev ( ft ) 

*Ins i de BR us 
1010.56 
1008.95 

Page 84 
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1010 .24 
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• 

• 

• 

Post - Proj ect 
• Q Bri dge (cfs) 166000.00 • Crit w. s. (ft ) • 1005.38 1005 . 39 
• Q we i r (c f s) • Max ch l Dpth (ft ) 24.60 24. 14 
• weir Sta Lf t (ft) • ve l Total ( ft /s) 10. 16 10.63 
• wei r Sta Rgt (ft ) • Fl ow Area (sq f t) 16334 . 32 15619 . 62 
• wei r submerg • Froude # chl 0. 55 0. 59 
• weir Max Depth ( f t) • s pec if Force (cu ft ) 159912 .10 154914.60 
• Mi n El we i r Fl ow (ft ) 1019 . 51 • Hydr Depth ( ft ) 10.62 10 .21 
* Min El Prs ( f t) 1024 . 09 * W. P. Total (ft) 1858.26 1836 . 85 
• Del ta EG (ft ) 0.78 • Conv. Total (cf s) 3235902.0 3021671 . 0 
• Del ta ws (ft) 1.09 • Top width (ft ) 1823 . 92 1530.55 
• BR Open Area (sq ft) 355 14.66 • Frctn Loss (ft ) 0.27 0.17 

BR Open Vel (ft/s ) 10 . 63 * C & E LOSS (ft ) 0.04 0.04 
• coef of Q • s hear Total ( lb/ sq ft) • 1. 44 1. 60 

: * ~ ~ * ~; l* ~;~~~~ * * * * * * * ** *: ;~; r~ ~ * ~~ l ~ * *: * ~~~; ~ * r~;~ l * £! ~ c r; * ~ ~ * * * * * * * * *; ~ * ~~ * * * * * * * * *; r * 2 ~ * * * 
Note: Multiple critical depths were found a t this l ocation. The critical depth wi th the lowest, valid, 

energy was used. 
depths found this l ocati on . The cri t i cal lowest, valid, Note : Mult1ple cr i t i cal were a t dept h with the 

energy was used . 

BRIDGE OUTPUT Profile #P F#2 

* E.G . US. (ft) 1011 .21 * Element *Ins i de BR US *I ns i de BR DS * 
* W.S. US. (ft) 1009 . 97 *E .G . El ev ( f t) 1011. 00 1010.75 

Q Tot al ( cfs) 166000.00 • w.s . El ev ( f t) 1009 . 56 1009.22 
* Q Br i dge (cfs) 166000.00 • cr i t w.s . ( ft ) 1005.38 1005 . 39 
• Q weir (cfs) • Max ch l Dpt h ( f t) 25.2 1 24 . 87 
• weir Sta Lft (ft ) • vel Tota l ( ft /s) 9.61 9 . 91 
• weir Sta Rgt (ft) • Fl ow Area (sq ft) 17275 . 08 16742 . 43 
• we i r submerg • Froude # ch l 0.5 1 0.53 
• wei r Max Depth (ft ) • Specif Force ( cu f t ) 167325 . 90 163090.40 
• Min El weir Fl ow (ft) 1019.51 • Hydr Depth (ft) 11.21 10 . 90 
* Min El Prs (ft) 1024.09 * W.P. Tot a l ( f t) 1879.95 1864.27 
* Delta EG (ft) 0.64 • Conv. Total (cfs) 3524142 . 0 3358953.0 
• Del ta ws (ft) 0.84 • Top width ( f t) 1599.73 1535.72 
• BR Open Area (sq ft) 35511 . 13 • Frctn Loss ( f t) 0. 22 0.13 

BR Open Vel (ft/S) 9.91 * C & E LOSS ( f t) 0 . 03 0 . 04 
• coef of Q * shear Tot a l Cl b/ sq ft ) * 1. 27 1. 37 
• Br sel Method *Energy on l y * Power Tot a l ( l b/ f t s) 12 . 23 13.58 
*************************-1>***************************1<***********111**************1:************ 

Note : Multi pl e cri t i cal depths were fou nd at t his l ocati on . The cri t i cal dept h wit h t he l owest, valid, 
energy was used. 
Mu l t l pl e cri tical depths were found at t hi s l ocati on. The cri ti cal depth with t he l owest, vali d , 
energy was used. 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descri ption: 207.48 

RS : 207.48 

Stati on El evat i on Dat a num= 150 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

********************* ******************************* **************************** 
16428.7 1015 . 8 16495.7 1015.9716562 . 86 1015.7616564.59 1016.2616598.27 1015 . 57 

16649. 77 1014. 8716697 . 75 1015 . 1 16736 .1 1014.92 16785.22 1015 . 1916790 . 29 1014.82 
16831 . 41 1014 . 816991.24 101417150. 66 1013. 58 17195.01 1013.2617294.72 1012.89 
17334 . 41 1013 . 0117462. 54 1013 . 0117546.67 1012 . 7517562.88 1012.917614.19 1012 . 3 
17650 . 74 1012 . 8817736. 69 1012 . 5217773. 31 1012. 7717836. 83 1013. 8617929 . 2 5 1014 . 08 
17986.02 1013. 117990.65 10 13.5218016.47 1013 . 3718049 . 96 1013 . 718127 . 06 1013.11 
18166.95 1013.26 18225.6 1013.118282 . 06 1013.2418307.52 1010.9218331.41 1010 . 93 
18355.11 1011. 818412.86 1011 . 7618437 . 92 1012.22 18500 . 6 1012.03185 12.42 1012.32 
18580 . 58 1011.7618667.35 1012.3 18723 . 55 1012 . 2218776.25 1011 .8618816.04 1011 .8 
18887.02 1012 . 11893 5. 21 1011 .9719030 . 23 1011 . 14 19061. 7 1011 . 619092.68 1011 . 73 
19121. 65 1012.619162 . 06 1011 .4319172 . 56 1011 . 5319175 . 75 1013 .1119179 . 28 1011 . 17 
19228 . 02 1011 .4719243. 11 10 12. 16 19304.2 1013 . 5 19325.9 1014 . 3319353 . 08 1014.6 
19375 . 05 1016. 719387 . 28 1017 . 3619405.46 1017.36 194 16.8 1016. 12 19445.4 1011.67 
19452 . 06 1007.6419475 . 46 995 . 95 19490 . 7 986 . 619495 . 57 985 . 0919506.62 984.35 
19525.63 984.6819542.24 985 . 619551. 29 988 . 0219625 . 61 990 . 82 19661. 41 989 . 57 
19674.45 987.0619684.82 986.7919735.07 987 . 2919753.75 993 . 2119767 . 32 994 . 35 
19804.67 995.2619824.05 995.1919850 . 05 996.0319857 . 63 997.24 19885 . 03 998 . 53 
19936.77 998.7919984. 18 999.419991.14 999.8620041.57 1001.3220082.06 1001 .89 
20173.24 1001 .7120208.46 1001 . 3720224 . 73 1001.5120281. 74 1000.8820306.63 1001 
20333 .88 1001. 620354.98 1001.64 20399 1002.2820426. 44 1003.2520511.22 1002 . 51 
20559.96 1001 . 0320588.83 1000.5820601.27 999.9120628.36 1000.5120679.26 1000 . 5 
20736.27 100020758 . 91 999.5520809.15 999 . 5120871 .65 999 . 8 20880.9 999.02 
20888.29 999.820914.65 1000. 5220919.87 1000.2420993.76 1000.42 1007 . 95 1001.06 
21032 . 55 1006.89 21053.5 1010.7621074.81 101421109.99 1016.3721132.01 1017.93 
21150 . 62 1018 .421187. 24 1017.421208.87 1017. 672 124 3. 49 1017 . 1921276 . 95 1017 . 08 
21299.03 1016 . 662 1316.72 1017.5621345.51 1017.932 1373.46 1017.012 1379 . 02 1016 . 4 
21407 . 52 1015.6221458.26 101 5. 342 1541. 47 1015.472 1552.48 1014.982 1661.71 1014 . 7 
21700. 36 1014. 8621734 . 65 1014. 62 1816.76 1014 . 732 183 7. 28 1015 . 121887.67 1015 . 18 
21897. 57 1015 . 8421938 . 37 1016 . 042 1994. 52 1015 . 6322023.41 1014. 6222062 . 71 1014. 75 
22 101. 76 1014 . 3622119.41 1014.922218 . 68 1014 . 7322317 . 91 1014.9 522327.82 1014.86 

Manning ' s n values num= 
s t a n val s t a n val 

164 28 . 7 . 0 3221109.99 

Bank Sta: Le f t Ri ght 
19387.282 1132 . 01 

I neffecti ve Fl ow num= 
St a L Sta R Elev 

16428.7 19445 . 4 1019 . 5 
21096. 5122327 . 82 1019 . 5 

. 037 

Le ngths: Left Chann e l 
236 236 . 83 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profil e #PF#l 

* E.G. El ev (ft ) 
• vel Head ( f t) 
• w.s. Elev (ft) 

* 1010.03 
1.67 

• 1008.36 

• El ement 
• Wt. n-Val . 
• Reac h Len . ( f t) 

Coeff Cont r . 
. 3 

Lef t OB * 

236.00 
Page 85 

Ex pan . 
. 5 

channel • Rig ht DB • 
0.032 

236.83 302.00 



Post-Project 
* crit w.s. (ft) * 1005.21 * Fl ow Area (sq ft) *16016.13 
• E.G. Slope (ft/ ft) *0.002306 • Area (sq ft) *16016.13 
* Q Total (cfs) *166000.00 * Fl ow (cfs) *166000.00 

Top Wi dth (ft) * 1589.66 *Top Wi dth ( ft ) * 1589.66 
vel Total (ft/ s) 10.36 • AVg . vel. (ft/ s ) 10.36 
Max ch 1 Dpth (ft) 24 . 01 • Hyd r. Depth (ft) 10.08 
Conv. Total (cfs) *3456670 . 0 * conv . (cfs) *3456670 . 0 

• Length Wtd. (ft) 236 . 83 • wetted Per. (ft) * 1598.36 
• Min ch El (ft ) 984 . 35 shear ( 1 b/sq ft) • 1. 44 
* Alpha 1.00 * stream Power (lb/ ft s) * 14.95 
* Frctn Loss (ft) 0.54 * cum volume (acre-ft) • 6817.11 *21992. 32 * 1400.18 
* c & E Loss (ft) 0.01 cum SA ( acres) • 1882.50 • 2242.54 658.09 
********************************** ****************** ******************************************* 
Note : Multiple critical depths were found at this location. The c r itica l depth with the lowest, valid, 

energy was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*************** ********************************** ***** ************* **************************** 
* E.G. Elev (ft) * 1010 . 57 Element Left OB * Channe l * Right OB * 

vel Head (ft) 1.44 * Wt. n-val. 0 . 032 
w. s. El ev (ft) • 1009 . 13 * Reach Len . (ft) 236 . 00 236 . 83 302.00 

• Crit w.s . (ft) * 1005.21 * Fl ow Area (sq ft) *17236.84 
E. G. s l ope (ft/ ft) *0.001814 *Area (sq ft) *17236.84 

• Q Tota l (cfs) *166000.00 * Flow (cfs) *166000.00 
Top width (ft) * 1595.08 * Top width (ft) * 1595.08 
vel Total (ft/s) 9.63 * Avg . vel. (ft/ s ) 9.63 

* Max ch l Dpth (ft) 24.78 * Hydr. Depth (ft) 10.81 
• conv. Tota l (cfs) *3897568.0 * Conv. (cfs) *3897568 . 0 
• Length wtd . (ft) 236.83 * wetted Per. (ft ) * 1604.06 
* Min ch El (ft) 984. 35 shea r ( l b/ sq ft ) 1. 22 
*Alpha 1.00 · *Stream Power (lb/ ft s ) * 11 . 72 
* Frctn Loss (ft) 0.42 cum volume (acre-ft ) * 1192.92 *22852 . 84 34.97 

C & E LOS S (ft) 0.02 Cum SA ( acres ) 200 . 36 * 2247 . 10 6 . 81 
"'********************************************************************************************** 

Note : Multipl e critical depths were found a t this l ocati on. The c r itica l depth with the lowest, vali d, 
energy was us ed. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 207.43 

RS: 207.43 

Left and Right channel Bank Stati ons Interpol a ted 
station El evat ion Data num= 143 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************* ** ***************** **** ************************** 

16400 . 1 1015 . 916427.13 1015.8616467.13 1017.416546 .13 1017.6416548 . 16 1016.9 
16612. 58 1016.616636.85 1015.716681.02 1015.216776.74 1015.0816803 . 54 1015.6 
16881. 54 1015.616924.76 1016 . 04 16991.64 1015. 5517051. 39 1015.8717090 . 21 1015 . 5 
17114.15 1014. 31712 5. 61 1014. 7617179 . 55 1014 . 117205 . 34 1014. 7617275 . 2 5 1014.41 
17356.43 1014. 5817445.28 1014.1517482 . 13 1015. 5617579. 53 1015. 5817599.94 1014.11 
17631. 22 1014. 391765 5 .16 1013. 5217708 . 41 1013. 571784 5 .76 1014. 72 18003.6 1014. 39 
18171.98 1014.9218233 . 95 1014.8418336 . 95 1015.3718380.76 1015 . 2618388.01 1012 . 07 
18524 . 22 1010.9318531 . 31 1014 . 1718535 . 46 1010.9618836.05 1011 . 1518846.66 1014 
18854 . 03 1018.9218861.73 1019 . 9218871.85 1025 . 6618877.54 1023.6118892.35 1013. 59 
18924.33 1015.0318937.21 1021.3118940.84 1024.9718946.13 1021.818961. 89 1022.23 
18966 . 2 5 1028.0618989. 42 1042 . 1519002. 36 1042 . 2 519017.12 1045.2919042. 34 104 7. 78 

19062 . 2 104 7 . 7419090. 4 7 1050. 6619115.96 1032 . 8419146. 43 1014.6119184. 73 1012.98 
19195 . 72 1014.62192 11. 64 1012.0519228.35 1015.1319246 . 11 1008 . 4119307 . 43 1006 . 73 
19363 . 861007.3219382 . 31006.9219385 . 9 993.0419404.18 986 . 8719439 . 6 983 . 56 
19483.69 985 . 3219489 . 64 986.9819511.17 985.9519521.59 988.1919580. 14 989.79 
19667 . 17 989. 2319682.41 989. 819702.21 996 . 0119748. 59 997. 3719805. 76 996.17 
19845 . 03 997.1619865.87 996 . 219910 .31 998. 36 19967.1 998.42 20014 . 9 999 . 47 
20029 . 21 1000.5420117.14 1001.5220160.39 1001.5220237.95 1000.920255.99 999.99 

20286.6 996.9120299.66 997 . 8620325.13 997.7620329. 59 999.1920351. 58 999.75 
20372 . 56 1001.820404.32 1001. 5820462.17 1002.120481.31 1002.9420514. 37 999.73 
20536 . 37 999.7320593.55 1002.7620649.48 999.4320722.23 997.720767.76 997.66 
20797.59 1001.3720868.09 1000.8620883.15 1002.9520908 . 05 1004.6920936.25 1009.27 
20950 . 15 1010 . 620968.54 1014 .9620983.24 1015.0921012.76 1013.2421049.68 1012.01 
21112. 56 1011.2721229.86 1011. 121309.34 1013.9821354.05 1014.4421369.82 1020.2 
21378.58 1013.6721394.32 1012.721435 . 95 1012.8721609.23 1011.921625.61 1019.1 

21640.8 1029.7821650.64 1034.1921655 . 56 1033.921672.55 1026.0321689.59 1033.27 
21696.49 1031.3221725.79 1012.3921801.22 1012.8 21841.9 1013.421900.68 1013.3 
21928. 32 1012. 5821976.61 1013 . 15 21992 . 6 1013.9822009.96 1021. 3622026.88 1013 . 5 
22092 . 72 1014.462215 3. 94 1012.9822325 . 55 1013.89 

Manning ' s n value s num= 4 
sta n va l sta n val Sta n val Sta n val 

******************* ****************** 't:**** ***** ***************** 
16400.1 .02518531.31 

Bank Sta: Left Right 
19363 . 8620968 . 54 

Ineffective Flow num= 
Sta L St a R Elev 

16400 . 119236.09 1025 
20997.7222325.55 1025 

.04319363.86 . 03220968. 54 

Lengths: Left Channe 1 
493 507.55 

Permanent 
F 
F 

Ri gh t 
548 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

.037 

Coeff Contr. 
. 1 

Expan. 
. 3 

*********************************************2*** ******************************** ****** ******** 
* E.G. El ev (ft ) 
* vel Head (ft) 
• w.s. Elev (ft ) 

Crit w.s. (ft ) 
• E.G . slope (ft/ft ) 
* Q Total (cfs) 
* Top width (ft) 

vel Total (ft/ s) 
• Max ch l opth (ft) 
* conv. Tota l (cfs) 

• 1009.49 
1. 65 

* 1007 . 83 
* 1004 . 49 
*0.002236 
*166000.00 
* 1660.26 

10.28 
24 . 27 

*3510649.0 

* Element 
* wt . n- val. 
* Reach Len. (ft) 
• Fl ow Area (sq f t) 
• Area (sq ft) 
* FlOW (cfs) 

• Top width ( ft) 
* Avg. vel . (ft/ s) 
* Hydr. Depth (ft) 
* conv . (cfs) 

Left DB • channel 
0.043 0 . 032 

493 . 00 507.55 
67.86 *16081. 04 
67.86 *16081. 04 

87.54 *165912.50 
96.71 • 1563 . 55 

1. 29 10.32 
0.70 10.28 

1851,4 *3508798.0 
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Post-Pro j ect 
• Length Wtd. (ft) 507 . 48 *wetted Per. ( ft ) 96 . 73 • 1578.76 
* Mi n ch El (ft) 983. 56 * shear (l b/ s q ft) 0.10 1. 42 
* Alpha 1 . 01 * Stream Power ( lb/ ft s) 0.13 14.67 
* Frctn Loss (ft) 0 . 71 • cum volume (acre-ft) * 6816 . 93 *21905 .06 • 1400.18 

C & E LOSS (ft) . 0.18 * Cum SA ( acres) 1882 . 24 * 2233 . 97 658.09 
***************************************************************************************** ***** * 
warning : 

warning: 

The veloc i ty head has changed by more than 0. 5 ft (0. 15 m). Thi s may indi cate the need for 
additi onal cross sections. 
The conveyance ratio (upstream conveyance di vided by downstream conveyance) i s less than 
0 . 7 or greater than 1 . 4 . This may indicate the need fo r add iti onal cross sections. 

Note: Mul tiple crit i cal depths were found a t this location. The criti cal dept h wi t h the lowes t , valid , 
water surface was used . 

CROSS SECTI ON OUTPUT Profile #PF#2 

* E.G . El ev (ft) • 1010 . 13 * Element Left OB * Chann e l • Ri ght OB * 
vel Head (ft) 1. 40 • wt. n-val. 0 . 032 

* w.s . Elev (ft) * 1008 . 74 *Rea ch Len . ( ft ) 493 . 00 507.55 548.00 
• crit w.s. (ft) * 1004 . 49 * Flow Ar ea ( s q ft) *17493.35 
* E.G. slope ( ft / ft ) *0.001701 * Area (sq ft ) *17493.35 

Q Tota l (cfs ) *166000.00 • Flow (cfs ) *166000.00 
Top wi dth (ft) • 1569.10 * Top wi dth (ft) • 1569.10 
vel Tota l (ft/s ) 9 . 49 • Avg . vel . (ft/ s) 9 . 49 

• Max chl Dpth (ft) 25.18 * Hydr . Depth ( ft ) 11.15 
* conv . Total ( cfs) *4025333 . 0 * Conv. (cfs ) *4025333.0 
* Length Wtd. (ft) 507.55 *wetted Per. (ft) * 1585.80 
* Min ch El (ft) 983. 56 * shear ( l b/sq ft) 1.17 

Alpha 1.00 *stream Power ( lb/ ft s) * 11.11 
Frctn Los s (ft) 0.5 7 * cum volume (acre-ft) 1192.92 *22758 . 43 34 .97 

:*~*~* ~ * ;2~~*£ !!l************* 2* ;~**:*~~~*~!*~~~r~ ~ l ** * * * * * *****~22* ~ ~**:* ~~~~ * ;2******* ~*~;*** 
warnin g: 

Note: 

The conveyance ratio (ups tream conveyance di v ided by downs t ream conveyance) i s less than 
0.7 or greater tha n 1.4. Thi s may in di cate the need for additi onal cross sect i ons. 
Multipl e cri tica l depths were found at this l ocati on. The critical dept h with the l owes t, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 

RS: 207 . 34 

Description: 207.34 

Left and Ri ght chann el Bank stat ions Interpol a ted 
Station El evati on Dat a num= 116 

Sta El ev Sta El ev Sta El ev Sta Elev Sta Elev 

16390 
16695 . 35 
16929 .16 

17234.8 
17533. 18 
17705 . 69 
18154 . 63 
18432.79 
18780. 52 
18907.71 
19059.35 
19186.74 
19328.88 
19562 . 66 
19767. 19 
19935.76 
20142 . 45 
20301.96 
20643 . 38 
2082 1. 48 
21158. 18 
22023.58 

22140 . 1 
22258.02 

1014 . 116451.04 1012 . 9616482.56 1014. 1616558 . 25 1014 . 4616655 . 51 1013.6 
1012.2816731. 16 1012 . 65 16750 . 26 1014.0516827 . 83 1014 . 4316856 . 22 1013 . 55 
1013 . 0616968.52 1010.9117052 . 73 101117057.91 1013.1717117.28 1013 . 98 
1014.6617348.67 1012 . 717385 . 85 1014 . 4717500 . 69 1015 . 417503.76 1013 . 82 

1012 . 717584.34 101317616.71 1008 . 0217651 . 81 1008 . 0217674 . 24 1012 .87 
1012 . 3917898.66 1012.1717949 . 85 1012 . 6718043.68 1011. 818070.29 1012 . 58 
1012 . 62 18193. 52 1013 . 918287 . 14 1014.8183 78 . 12 1014. 6918421. 32 1014 . 16 
1017 . 32 18444.91 1009 . 818465 . 12 1009. 58184 73 .11 1011. 418485 . 37 1008.18 
1008.3418786.65 1009 . 72 18802.51 1008.2318868 . 49 1008. 2318885.79 1021.27 
1024 . 4818915 . 88 101518939 . 87 1007 .1919006 . 62 1007 . 9819023 . 93 1007 

1007.919094 . 18 1007 . 519110 . 18 1016.219141. 52 1019 . 0719173.29 1017 . 11 
1009.0919205.41 1009. 1119216 . 48 1016 . 0419241 .39 1000. 1519247.38 999.56 

999.6919345.58 990.4 119358 . 21 987.98 19413 983.6919462 . 18 983.49 
985.5919578 . 81 988 . 22 19606.64 987.881963 1 . 71 989.83 19673 . 73 989 . 7 
993 . 3119825 . 99 993 . 7619849 . 88 993. 1519895.22 993. 5119911. 96 992 . 95 
994. 5419987.22 995.9520035.82 995 . 9120059 . 81 995.1820093. 54 997.88 
995. 9920188 . 72 996.4120195. 76 997. 74202 34. 48 999.13 20268 . 8 994 .11 

995.320463 . 57 993.7620481 .07 994.01205 15.37 998.2920535 . 47 998 .11 
999.2320673 .27 997 . 3120743.93 1004.8620759. 51 1012 . 620778.22 1014 . 7 

1014. 5 520907. 13 1011.1720944. 55 1010 .442094 7. 79 1013 . 5 52 105 7 . 05 1014 . 4 
1013.0621217.14 1011. 51 21229 . 7 1015 .9421234.29 1010 . 0122016 . 61 1010.04 

1017.922031.01 1012.7722044 . 31 1015 .2 722060. 16 1013.7122109.89 1012.5 
1013.3622172.49 1012.622190.62 1013.3522218 . 57 1010.3822236.62 1014 . 38 

1014 . 2 

Manning's n values num= 
sta n val sta n val Sta n val Sta n val 

**** ************ **** *** ******** ****** **** ** ******** ** *********** 
16390 .025 17500.69 .04319328.88 .032 21229.7 .037 

Bank Sta: Lef t Ri ght Le ngths: Left chann e l Ri ght Coeff Co ntr . Expan. 
19328 . 8820778 . 22 478 511 .15 584 . 1 . 3 

I neffecti ve Flow num= 1 
Sta L Sta R Elev Permanent 
1639019283 . 77 1025 F 

CROSS SECTION OUTPUT Profile #P F# l 
********************* ** *** *********************************** **************************** ** ** ** 
* E.G. El ev (ft) * 1008.60 Element Left OB * Channel * Ri ght OB * 
• ve l Head (ft) 1.06 * Wt. n-val . 0.043 0.032 
* w.s. El ev (ft) * 1007. 54 * Reac h Len. (ft) 478.00 511 . 15 584 . 00 
* crit w.s . (ft) * 1000.99 * Flow Area (sq f t) 355.61 *19819. 36 
* E.G. s lope (ft/ ft) *0.000956 * Area (sq ft) 747.16 *19819. 36 

Q Total (cfs) *166000 .00 • Flow (cfs ) * 1504.82 *164495. 20 . ~~~ ~~~~~ (ft ) • 1583.79 * Top wi dth ( ft) 163 . 35 • 1420.44 
(ft/s) 8.23 * AVg. vel . (ft/s) 4 . 23 8. 30 

* Max c hl Dpth ( ft ) 24 .0 5 * Hydr . Depth ( ft ) 7 . 88 13 . 95 
* Conv . Total (c f s) *5369246.0 • Conv . (cfs) * 48673.1 *5320573.0 
* Le ngth wtd . ( ft ) 511 . 15 * wetted Pe r . (ft) 45. 11 * 1425.79 
* Min Ch El (ft ) 983.49 * s hear (l b/ s q ft ) 0 . 47 0. 83 
• Al pha 1.01 * Stream Power ( l b/ft s) * 1. 99 6. 88 
* Frctn LOS S (ft ) 0.41 * cum volume (acre-ft) * 6812.32 *21695 . 91 * 1400. 18 
* ( & E LOS S (ft ) 0.00 * cum SA (acres) 1880 . 77 • 2216 . 58 658 . 09 
****************************************** ************************************************* **** 
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Post-Pro j ec t 

The c ritica l depth with the l owe s t, valid , 

CROSS SECTION OUTPUT Profile #PF#2 
*************** *** ** ******************** *********** ****************** ***** **** ********** ******* 
* E.G. El ev (ft) * 1009.43 * Element Left OB * Channel * Ri ght OB 
* vel Head (ft) 0 . 96 * Wt. n-val . 0.032 
* w.s. El ev (ft) • 1008.48 *Reach Len. (ft) 478 .00 511 .15 584.00 

cri t w. s. (ft) * 1000 . 97 • Flow Area (sq ft) *21155.80 
E.G . Sl ope (ft/ f t) *0 . 000791 * Area (sq ft) *2115 5. 80 

• Q Total (cfs) *166000.00 * Fl ow (cfs) *166000.00 
Top width (ft) * 1422.33 * Top width (ft) * 1422.3 3 
vel Total (ft/ s) 7.85 • Avg . vel. (ft/ s ) 7.85 
Max Chl Dpth (ft ) 24 . 99 * Hydr . Depth (ft) 14 . 87 

• conv . Total (cfs) *5901829.0 • conv. (cfs) * 5901829 . 0 
Length wtd. (ft) 511 . 15 • Wetted Per . (ft) • 1436 . 69 
Min ch El (ft) 983.49 * s hear ( lb/sq ft ) 0. 73 
Alpha 1.00 * Stream Power ( l b/ft s) * 5 . 71 
Frctn Loss (ft) 0.35 • cum volume (acre-ft) * 1192 . 92 *22533 . 26 34.97 

* C & E LO SS (ft) 0 . 01 * Cum SA ( acres) 200.36 * 2221.07 6.81 
*************** ******************************************************************************** 
Note: Multipl e cri tica l depths were found a t th i s l ocation. The c r iti cal depth with the lowes t, valid, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 207 . 27 

RS: 207.27 

Station Elevati on Data num= 143 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

********************************* *********************************************** 
16338. 2 1012. 816403 . 51 1012.4316463 . 73 1011 . 316514. 39 1012 . 33 16700 1012 . 61 

1674 1. 69 1010. 8216772.67 1011.6116799 . 26 1009.7516839.67 1009.716867 . 76 1010.76 
16922 . 76 1010 . 3317010.45 1010 . 7417086.24 1010.67 17157.3 1012 . 2717197.79 1012.42 
17222 . 11 1011 . 217252.76 1011.37 17284.7 1012.917353 . 36 1013. 0317419 . 07 1012.22 
17463.35 1012.2217497.28 1013 . 2917537.66 1013.4217557 . 02 1012 . 5617611 . 11 1013.93 
17637. 43 1012.9817712 . 33 1014 . 117733.37 1011.517786 . 06 1011 . 9 17849.2 1011.4 
18020.19 1011.0718101. 36 1011 . 2518112.58 1008.3918148 .83 1007.0718192 . 15 1007.7 
18278.76 1007.8418288 . 02 1012.518299.18 1008.1518328 . 14 1008.8518334 . 94 1011 . 14 
18342.37 1007.6118368 . 55 1007.9618401 .13 1006.7518469.26 1007.818481 . 64 1008.82 
18502 . 64 1019 . 418523 . 54 1010.7718566 . 42 1010.718638 . 14 1011 . 618671. 96 1014.7 

18703.3 1016 . 0818708.83 1017.7718752.24 1019 . 0518771.42 1026.2418789.76 1028.7 
18818 . 49 1028 . 0618826.99 1023.0818872. 32 102318886.44 1024 . 88 18901.1 1016.13 
18914 . 73 1012 . 65 18931. 1 1011 . 7319175.81 1008.719235.12 1009.2 19238 . 65 1011.07 
1924 7.16 1016. 3219276.61 1003.419292.88 1003 . 0119349. 31 1004 .119441. 55 1004.12 
19447 . 75 996.5419463.65 987.3819483.81 983 . 9719526.52 982 . 6819603.75 984.77 
19659. 72 985.2519761.91 982.7519777 . 21 987 . 6919864 . 21 989 . 619948 . 08 990.08 
20034.07 988.7820050. 88 987.4220079.13 988.2420090 . 21 985.9420115 . 59 985.74 
20138.99 991.9920185 . 99 992.6720234.27 991.8120249.79 992 . 59 20288.9 992.32 

20297.7 986.5520307. 85 985 . 1620337.94 985.920356.26 984 . 1620362 . 31 991.4 
20416.85 991.8620464.21 993 . 0620490.43 1008.6420502.64 1001.520530.06 1003.03 

20614.7 1005.3620654. 56 1005 . 420666.72 1009 . 620677 . 91 1009 . 4820682 . 81 1005.72 
20695. 73 1006. 3420701. 57 1009 . 7 20718. 3 1006 . 920776 . 63 1008 . 7320795. 72 1019.26 
20806. 32 1020 . 2620817 .13 1011. 71 20859.6 1012. 3320902.24 1012.0920920.17 1010. 74 
20971 . 04 1010 . 22 1003.47 1011.0221012.12 1013.2321032.96 1011 .53 21059.4 1013 .24 
21164 . 91 1011.1321179.37 1011.521197.44 1016.0221206 . 33 1020 . 8621224.74 1020 . 8 
21249.48 1011.121362.87 1010.6521437 . 58 1011 . 95 21550 . 02 1011.0721803.99 1011.9 
21818.54 1010.2921842.19 1027.121846 . 14 1022.8121868.81 1019.7521887.76 1019.33 
21891.68 1022 . 04 21904.6 1013.3721935.71 1013.9521973.98 1011.4122021.45 1012.75 
22054 . 81 1011 .6422075 . 41 1014 . 5122135.35 1013.96 

Manning's n val ues 
sta n val 

num= 
Sta n val Sta n val sta n val 

16338 . 2 . 02 518101. 36 . 04319441. 55 . 03220490 . 43 .032 

Bank Sta: Left Ri ght Lengths: Left Channel 
19441. 5 520490.4 3 413 467. 91 

Ineffective Fl ow num= 
sta L sta R El ev Permanent 

16338 . 219136.61 1030 F 
20883.0322135.35 1030 

CROSS SECTION OUTPUT Profi 1 e #PF# l 

Ri ght 
513 

coeff Contr. 
. 1 

Expan . 
. 3 

********************* ****** *************************************** ***** ****************** ****** 
* E. G. El ev (ft) • 1008. 19 * Element Left os * c hann el * Rig ht OB * 

vel Head (ft) 1.07 * wt. n-val . 0 . 043 0 . 032 0 . 032 
w. s. El ev (ft) * 1007 . 12 * Reach Len . ( ft ) 413 . 00 467 . 91 513.00 
Cri t w. s. (ft) 997 . 48 * Flow Area (sq f t) 558 . 31 *19572.41 498.17 
E.G. s l ope ( ft / ft ) *0.000668 *Area ( sq ft) 564 . 72 *19572 . 41 498.17 
Q Total (cfs) *166000 . 00 * Flow (cfs) • 1084.11 *163733.50 * 1182.44 

* Top wi dth (ft) * 1449.48 * Top width (ft) 212 . 22 • 1046.32 190.94 
ve l Tot a l (ft/ s) 8.05 * Avg . vel. (ft/s ) 1.94 8 . 37 2.37 

*Max Chl Dpth ( ft ) 24.44 * Hydr. Depth ( ft ) 3.22 18 . 71 2.61 
* conv. Total (cfs) *642 1410.0 * Conv . (cf s) * 41936.8 "' 6333732.0 * 45740.7 
* Length wtd. ( ft ) 466 . 71 * wetted Per . ( ft ) 174 . 22 • 1063.87 193.55 
* Min Ch El (ft) 982.68 * Shear ( l b/ sq ft ) 0 .13 0 . 77 0 . 11 
* Alpha 1.07 • Stream Power ( lb/ ft s) • 0.26 6.42 0.25 
* Frctn Los s ( ft ) 0.11 * cum volume (acre-ft) • 6805.12 *21464.79 • 1396.84 
* C & E LOSS (ft) 0.21 * Cum SA (acres) * 1878.71 * 2202.11 656.81 
********************** 1<1 1<************ *********************************************** * ** * * ****** * 

warn ing : 
war ning: 

warning: 

Note: 

Divided flow computed for this cross-sect i on. 
The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 
additio nal cross sect ions. 
The co nveyance ratio ( up stream conveyance di vided by downstream co nveyance) i s less than 
0 . 7 or greater than 1.4. Th i s may indicate the need for additional cross section s. 
Multipl e c riti cal depths were found at this locati on. The critical depth with the l owest , valid, 
water surface was used. 
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Post-Project 
CROSS SECTION OUTPUT Profil e #P F#2 
********************************************************************=************************** 
* E. G. El ev (ft) * 1009.08 * El ement Lef t DB Chann el * Right OB * 
* vel Head (ft) 1.01 * wt . n-va l . 0 . 032 
* w. s. El ev ( f t) * 1008.07 * Reach Len . (ft ) 413 . 00 467 . 91 513 . 00 
* crit w.s . (ft) 997.48 * Flow Area (sq ft) *20566 . 80 
* E.G. Slope (ft/ft) *0 . 00058 7 * Area (sq ft) *20566 . 80 
* Q Total ( cfs) *166000 .00 * Flow (cfs) *166000 . 00 
*Top width ( f t) * 1047.92 • Top width ( ft) * 1047 . 92 * 

vel Total (ft/s) 8.07 * Avg. vel. (ft/s) 8 . 07 
Max chl Dpt h (ft) 25 . 39 * Hydr. Depth (ft) 19 . 63 
Conv. Tota l (cfs) *685 4151.0 * conv. (cfs) *6854151 .0 
Length Wtd. (ft ) 467 . 91 *wetted Pe r. (ft) * 1069.68 

* Mi n ch El (ft ) 982.68 * shea r ( l b/sq ft) 0. 70 
*Al pha 1. 00 *stream Powe r (lb/ft s) * 5 . 68 
* Frctn Loss (ft) 0.11 * cum vol ume (acre-ft) * 1192.92 *22288.47 34 . 97 
* C & E LOSS (ft) 0 . 19 *Cum SA (acres) 200.36 * 2206 . 58 6 . 81 
********1<************************************************************************************* * 

warning: 

wa r ning : 

The velocity head has changed by more t han 0 . 5 ft (0.15 m) . This may i ndicate the need f or 
add itional cross sections. 
The conveyance ratio (ups t ream conveyance divi ded by downstream conveyance) i s less th an 
0 . 7 or greate r than 1.4. Thi s may indicate t he need for addi t i onal cross sections. 

Note: Multiple critical depths were foun d a t thi s l ocation. The criti cal depth wi th the lowest, valid , 
water surface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 

RS: 207.16 

Description : 207. 16- FEMA Secti on Q 
oownst ream 1 i mi ts of updated 

sections 
New topogra phy by Ke nn ey Ae r i a l - Sept. 2010 
Station El evation Data num= 150 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

1634 3 .5 1012.616436.28 1011.8316462 .44 1010 . 916497.16 1011 .0716513 . 02 1008 . 42 
16536.33 1011.5316613.93 1011 . 43 16639.9 1010.9916663.54 1012. 1916778.32 1011 . 46 
16822.69 1011.4916914.67 1009.416954 . 33 1009.34 16980 . 24 1010 . 117076.42 1010.38 
17106. 55 1008. 7917121.67 1004. 941715 5 . 96 1004 . 2317170. 59 1005 . 117207. 53 1012 . 41 
17311 . 23 101217373.52 1010 . 9417423.47 1012 .9217478.62 1012.5417560.28 1013 . 23 
17657. 23 1011 . 7517689 . 19 1012. 9117788.46 1012.9817809.89 1009.061782 5. 58 1008. 08 
17876 . 67 1010. 1 17912 1006 . 9617961.12 1006 . 1118037 . 75 1005 . 7418144.43 1006 . 26 
18178.23 1005.6618203.48 1011.2418234 .84 1011 . 418285 . 17 1002 . 8318327 . 92 1002. 11 
18375.51 999.9418431.91 993.5 18457.64 993 . 5618492.03 995.5418509 . 49 999.6 
18531.96 1002.418562.35 997.92 18570 . 17 1002.218589 . 88 1001. 8718600 . 77 1006.26 

18608 . 8 1003 . 82 18642.04 1004 . 0918678.06 1000 . 6518683.19 998 . 53 18706.79 1000. 1 5 
18714 . 26 998 . 9118801.36 1000 . 7118855.38 999.8418890 . 96 1000.2 18965 . 92 998.7 
19058.76 999.3419082.21 998.7819118 . 59 1000 . 7619124 . 46 1002.05 19154 . 47 1001 .6 
19187.25 1002. 1819218.05 1001 . 619229.95 1002.6119256 . 06 1001 . 5719305.75 1002 . 4 
19351. 62 1001. 7219361.74 1005.5119371.46 1003.2119377.86 995 . 419395.47 986.39 
19423.79 983.7119441 .27 980.15 19495.82 978.25 19507.5 981 . 7719542.54 982.41 
19587 .7 5 981. 6719670 . 68 982.0419722.07 980.4719771.21 980 . 919826 . 09 979.5 
19873.01 976.8419913 . 92 976.37 20016 . 3 978.1320038.45 977.5420088 . 37 978.33 
20131.27 978.0420142.84 972.8320158 . 41 969.8920342.73 969.6620360 . 02 97 1 .8 

204 10 . 6 971 .7320430 . 37 982.5620448.85 989.1620479.77 1009 . 220489.77 1004.79 
20499. 12 1006 . 01205 17 .88 1018.4820534.96 1015.8720541.47 1017.920568 . 83 1018.62 
20601. 82 1017.4220623. 36 1005.9920653. 12 1005 . 720674. 35 1015.8920694.61 102 1. 65 
20708.69 102 1. 9820723.02 1017.8 20737 1019.7320759.03 1019. 1620798 . 34 1008.24 
20863. 13 1008.9 20876 1015.1320893.82 1014.1820906.14 1008 . 51 20920. 1 1008. 03 
20970 . 13 1008.720975.19 1009.421118.29 1010 .421133.42 1014 . 62 1149 . 49 1010.82 

21179.7 1010.5421244 . 66 1011 .8 21318.5 1010 . 821332.07 1014 . 052 1340 . 69 1011 .58 
21351 .88 1018 . 682 1361 .88 1013 . 4921375.26 1012.4121531 . 56 1012.862 1568 . 57 1011 .87 
21614 . 86 1011 .482 162 1. 15 1010.3421662.98 1011.2521669.39 1013.22 1692 . 52 1011 . 7 
21771. 67 1010.322 1783 . 96 1011.4221823.49 1011.921881.29 1011 . 252 1897.89 1007.92 
21937.26 1007.82 195 4 .95 1011.4322012.49 1012.4822019.41 1014. 5922087 . 37 1014.74 

Manni ng's n values num= 4 
sta n val sta n val Sta n val Sta n val 

**************************************************************** 
16343.5 . 025 17788.46 

Bank Sta: Left Ri ght 
19371. 4620479.77 

Ineffecti ve Fl ow num= 
Sta L St a R El ev 

16343. 518601. 44 1020.18 
20568 . 2222087.37 1020.45 

. 04319371. 46 . 03220479.77 

Lengths: Left Channe l 
586 585.23 

Permanent 
F 
F 

Right 
607 

.037 

coeff contr. 
. 1 

Expan. 
. 3 

CROSS SECTION OUTPUT Profil e #P F#1 
* ** ****************************'~:********************** * **************************************** 

E. G. El ev (ft) 1007.86 * El emen t Left 08 * Cha nn e l * Rig ht OB * 
ve l Head (ft ) 0.36 * Wt. n-val . 0 . 043 0 . 032 0.037 

• w. s . El ev ( ft ) * 1007.50 * Reach Len . (ft) 586.00 585.23 607 . 00 
• Crit w. s. (ft) 986. 51 * Fl ow Area (sq ft ) * 5174.97 *32347.25 29 . 70 
* E. G. s l ope ( f t/ft) *0.000127 *Area (sq f t ) * 8482.80 *32347.25 84 . 63 
* Q Total (cf s) *166000.00 * Fl ow (cfs) * 7154 . 56 *158827.30 18. 18 
* Top wid th (ft) * 2625 . 39 * Top wi dth (ft) * 1465. 57 * 1105.69 * 54 . 12 

ve l Total (ft/s) 4 . 42 * Avg . vel . (ft / s) 1.38 4.91 0.61 
* Max Chl Dpt h (ft) 37 . 84 Hydr . Dept h (ft) 6 . 72 29.26 1. 67 

co nv. Total (cfs) *14746040 . 0 * conv. (cfs) *635550.8 *14108870 . 0 1615.0 
* Length wt d . (ft ) 585 . 32 *wetted Pe r . (ft) 772.39 * 1123 . 63 18 . 85 
* Min c h El ( f t) 969.66 * s hear ( lb/ sq ft) 0.05 0.23 0 . 01 
* Al pha 1 . 18 * St ream Power ( l b/ ft s) * 0.07 1 . 12 0.01 
* Frctn Loss ( f t) 0 . 22 cum vol ume (ac r e-ft ) * 6762.23 *21185.94 * 1393 . 41 
* C & E LOSS ( f t) 0 . 27 *Cum SA ( ac res) 1870.75 * 2190.55 655 . 36 
*********************************************************************************************** 

war ning: 
war ning : 

warni ng : 

Di vided fl ow computed for thi s cross-section . 
The ve l ocity head has changed by more t han 0 . 5 f t (0 .15 m) . Thi s may indicate t he need for 
add i t i ona l cross sections. 
The conveyance ratio ( ups tream conveyance divi ded by downs t ream conveyance) i s l ess than 

Page 89 



Post-Project 
0.7 or greater than 1. 4 . Thi s may indicate the need for add itiona l cross sections. 

Note: Mu ltipl e criti cal depths were found at this locat ion. The c riti cal depth with the l owest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
* E.G. Elev (ft) * 1008.78 Element Left OB * Channel * Ri ght OB * 

ve l Head ( f t) 0 . 39 * wt. n-val. 0.032 
w. s . El ev (ft) * 1008.40 * Reac h Len. (ft) 586.00 585.23 607.00 
crit w. s . (ft) 986.51 *Fl ow Area (sq ft) *33336 .06 
E.G . s l ope (ft/ft) *0.000126 * Area (sq ft) *33336 . 06 
Q Total (cfs) *166000 . 00 * Flow (cfs) *166000.00 

* Top wi dth (ft) * ll07. 07 * Top wi dth (ft) * ll07 . 07 
ve l Total (ft/s) 4.98 Avg. vel. (ft/s) 4.98 

*Max Chl Dpth (ft) 38 . 74 * Hydr. Depth (ft) 30.ll 
* Conv. Total (cfs) *14775 160 . 0 * Conv . (c f s) *14775 160 . 0 

Le ngt h Wtd . (ft) 585.27 Wetted Per. (ft) * 1130.46 
Mi n ch El (ft) 969.66 shear ( 1 b/sq ft) 0. 23 

*Alpha 1.00 Stream Power ( l b/ft s) 1.16 
Frctn Loss (ft) 0.22 Cum volume (acre-ft) * ll92.92 *21998.96 34.97 

* C & E LOSS (ft) 0.3 1 Cum SA (acres) 200.36 * 2195.00 6.81 
*********************************************************************************************** 

warn ing: 

warning: 

The ve l ocity head has changed by more th an 0.5 ft (0.15 m). Th i s may i ndicate the need for 
add iti onal cross sections. 
The conveyance ratio ( upstream conveyance divided by downstream conveyance) is l ess t han 
0 . 7 or greater than 1.4. Th i s may indicate t he need for additional cross sections . 

Note: Mult i p 1 e cri ti ca 1 dept hs were found at this 1 ocati on. The cri ti ca 1 depth with the 1 owest, va 1 i d, 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 207.07 

RS: 207 . 07 

Rl ght c ha nn e 1 Bank Statl on Inte rpo 1 a ted 
Statlon Elevat1on Data num= 97 

sta El ev Sta El ev Sta El ev sta El ev Sta El ev 
******************************************************************************** 

16445.4 1010.8 16477.5 1010.8 16492.9 1010.8 16495. 3 1012.4 16612.3 1012. 1 
16706 .3 1012 . 4 16731.4 10ll.4 16754. 5 lOll. 7 16775 . 6 1010 . 8 16823 . 5 1006 
16897.1 1007 . 2 16996.9 1007.2 17084.4 1008. 1 17118 1007.2 17130.1 1007.9 
17215 .3 1007.5 17296.8 1005.9 17391.8 1005 . 8 17473. 1 1006.2 17581. 5 1006.7 
17688.2 1006.9 17793 . 8 1007.5 17860.3 1007 . 8 17918 . 6 1006.5 17937 . 7 1009.2 
17950 . 5 1008.4 18054 . 6 1008.5 18145 .7 1009 . 4 18249 . 2 1008.8 18339 . 2 1006.2 

18409 1004.8 18416 . 3 1003.9 18490.8 1003 . 4 18511.6 998 . 8 18578 . 1 997.6 
18602 . 7 998.8 18624 998 . 9 18705.2 1001. 4 18768.4 1001.7 18825 999.3 
18843 . 9 997.7 18938 998.1 19029 . 9 1000 . 3 19121 1004.5 19134 .1 1007 . 4 
19200 . 4 1009.2 19224.9 1008.7 19244 . 6 1006. 5 19312.8 1004.4 194 14.2 1003 . 2 
19443 . 8 1001.8 1952 1. 9 1001.9 19538 . 7 1003.4 19547.9 1003.2 19 557 . 9 1004 . 4 
19673.5 1001.7 1976 1. 8 1001.1 19774 . 6 1001.9 19789 . 4 1004 . 7 19852 . 9 995.2 
19935.8 993 . 4 19939.1 993.8 19945.4 992 . 8 19998 992 . 8 20099 992.9 
20181.6 993 20237. 1 993 20335 993 .1 20381.8 993.2 20403 998 . 8 
20417.1 996.1 20529.1 995.5 20635.3 995 . 9 20719 . 4 996.3 20720. 5 998 . 7 
20734.9 1003. 520748.22 1004. 3 20786. 5 1006 . 6 20840 . 1 1007 20851.3 1007.9 
20926 . 4 1009 .4 21006.6 1009.9 21089.4 1010 2ll72 . 8 1009.7 21301.4 1008.9 
21383 . 6 1008.7 21497.8 1007.9 21578.8 1007. 1 21613 . 2 1007.3 21673.3 l Oll. 2 
21705.2 1010. 3 21732.7 1013.7 21818.2 1013 21896 . 1 1014.4 21908.3 1013. 5 
21967.3 1014.4 21999.5 1014.1 

Manning ' s n values num= 
sta n val sta n val Sta n val sta n val 

**************************************************************** 
16445.4 .043 18490 . 8 .032 19789.4 .032 20926 . 4 . 032 

Bank sta: Left Ri ght Lengths: Left Cha nn e l Ri ght Coeff Co ntr. Expan . 
19789.420748.22 510 514 .ll 520 .1 . 3 

Ineffect i ve Flow num= 
Sta L Sta R Elev Permanent 

16445.4 18145.7 1013 F 
20926.4 21999.5 1013 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*********************************************************************************************** 

E.G. El ev (ft ) * 1007.37 Element Left OB * Channel *Right OB * 
vel Head (ft) 3.07 Wt. n-val . 0.032 0.032 

* w. s. El ev (ft) * 1004.30 * Reach Len . ( ft ) 510.00 514 . ll 
* Cri t w. s. (ft) * 1004 . 30 * Fl ow Area (sq ft ) * 3660. 52 * 9048.91 
* E.G . s l ope (ft/ft) *0 .005272 *Area (sq ft) * 3660.52 * 9048.91 

Q Total (cfs) *166000.00 * Flow (cfs) *29886.06 *136113.90 
Top wi dth (ft) * 2121.27 * Top wi dth (ft) * ll65.05 956 . 17 
vel Total (ft/s) 13.06 * Avg . vel. ( ft /s) 8.16 15.04 

*Max Chl Dpth (ft) ll.SO * Hydr. Depth (ft) 3.14 9.46 
* co nv. Tot a l (c f s) *2286164 . 0 * conv. (cfs) *4 ll592 . 9 *1874571.0 
* Length wt d. (ft) 513.60 * wetted Per. (ft) * ll66. 36 960. 30 
* Min c h El ( ft ) 992.80 * s hear ( 1 b/sq f t) 1. 03 3. 10 

520.00 

0.00 

0 . 05 

*Alpha 1.16 *Stream Power ( lb/ ft s) * 8.43 46.65 
* Frctn Loss (ft) 0.83 *Cum volume (acre-ft ) * 6680.55 *20907.86 * 1392 . 82 
* C & E LO SS (ft) 0.60 *Cum SA (acres) 1853.06 * 2176.70 654 . 98 
*********************************************************************************************** 

warnin g : 

warning : 
warn in g : 

warnin g : 

warnin g: 

warning: 

The e ne rgy eq uation could not be balanced within the speci f ied number of iterations. The 
pro~ram used critica l dept h f or the water surface a nd contin ued on with the cal c ul a ti ons . 
oiv1ded f l ow computed for t hi s cross-section. 
The ve 1 oc i ty head has c ha ng ed by more than 0. 5 f t (0 . 15 m) . This may indicate the need for 
additi onal cross sections. 
The conveyance ratio (upstream co nveyance di vi ded by downs t ream conveyance) i s 1 ess than 
0 . 7 or greater than 1. 4 . Thi s may indi cate t he ne ed for additiona l cross sections. 
The e ne rgy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
secti on. Thi s may indi cate the need for additi ona l cross secti ons . 
During th e standard s t ep iterations, when the assumed water surface was set eq ua l to critical 
depth , t he calcul ated water sur f ace came back below cri ti cal depth. Thi s indi cat es that there 
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i s not a val id s ubcritica l a nswer. The p rogram defaulted to cnti cal depth . 

Note: Mu l t i pl e critical depths were fou nd at this l ocat i on. The cri t i cal depth wi th the lowest, valid , 
water surface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
**********************************************'************************************************* 
* E.G. El ev (ft) * 1008 . 25 * El ement Left OB * cha nne l * Rig ht OB * 
* vel Head (ft) 3 . 51 Wt. n-val . 0.032 0 . 032 
* w.s. El ev (ft ) * 1004 .74 * Reach Len . (ft) 510 . 00 514 . 11 520.00 

Cri t w.s. (ft) * 1004.74 * Flow Area (sq ft) * 2266.36 * 9462.29 
* E.G . s l ope (ft/ft) *0.005422 • Area (sq f t) • 2266 . 36 • 9462 . 29 
* Q Total (cfs) *166000 . 00 * Flow (cfs) *17617 .19 *148382. 80 . ~~~ *~m (ft ) * 1710.74 * Top wi dth C f t ) 75 1. 96 958 . 78 

(ft/s) 14 . 15 * AVg . vel . (ft/s) 7. 77 15 . 68 
Max ch l Dpth ( ft) 11.93 * Hydr . Depth (ft) 3.01 9.87 

* Conv. Total (cfs) *2254410.0 * Conv. (cfs) *239255.3 *2015155 . 0 
* Len gth wtd. (ft) 513.87 * we tted Per. (ft) 759.60 963.38 
* Mi n Ch El (ft) 992 . 80 • shear ( l b/sq ft) 1.01 3 . 32 
* Al pha 1.13 * Stream Power ( l b/ ft s) * 7 . 85 52 . 14 
* Frct n LOSS ( ft) 0.83 * Cum Volume (ac re- ft) * 1177.68 *21711. 46 34.97 
* C & E LO SS (ft) 0.71 * cum SA (acres) 195.31 * 2181.12 6 . 81 
*********************************************""*******************1<***************************** 
warni ng: 

warning: 
war ning : 

The energy equation coul d not be bal a nced within the specified number of i terat ions . The 
p rogram used critical depth fo r the wate r surface and co nti nu ed on wi th t he cal cul ati ons . 
Di v1ded flow computed for this cross-section . 
The ve locity head has ch ang ed by more th an 0.5 ft (0.15 m). This may i ndicate th e need for 
additional cross sections . 

wa rning: The conveyance rat io (upstream conveyance divided by downstream conveyance) i s less tha n 
0 . 7 or greater than 1. 4 . Thi s may indicate the need for add i t i onal c r oss sections. 
The energy loss was greater than 1.0 ft (0.3 m). between t he current and previou s cross 
section . Th i s may indi cate the need fo r additional cross sect i ons. 

warning: 

war ning : Du ring the s t andard step i terations, when the ass umed water surface was set equal to criti ca l 
depth, t he cal cu l ated water surface came back bel ow crit i cal dept h . Thi s indi cates t ha t t here 
is not a val id s ubcritical answer. The program defaul ted to critical dept h . 
Mu l tipl e critical dept hs were found at t his l ocati on. The critical dept h with the l owest, valid , 
water surface was used. 

Note: 

CROSS SECTION 

RIVER: 
REACH: RS: 206 . 97 

INPUT 
Descripti on : 206.97 

Right channel Bank stati on Interpol ated 
stat1on El evat1on Data num= 97 

Sta El ev Sta El ev St a El ev St a Elev sta El ev 

16303.3 1009.9 16422 1010.3 16524 . 8 1010 . 6 16626 . 6 1010.6 16719.6 1011 .3 
16794 . 5 1009 . 6 16836.4 1004.7 16959 1004.6 17073.2 1004.7 17198.7 1004 . 8 
17241. 8 1005 . 5 17390.7 1004.8 17512 . 3 1005.1 17603.3 1005 . 3 17704 . 7 1005 . 3 
17836 .9 1005 . 5 17965 1005.2 18085.7 1005 . 8 18094.8 1005 . 9 18105 1008 

18196 1007.4 18235 . 2 1007 . 2 18260.5 1005 . 9 18283.2 1007.6 18372 . 2 1006.3 
18390. 1 1005.1 18407.6 999 .1 18518 . 7 997 . 7 1862 3 . 3 996.9 18669. 1 995.6 
18742.3 996.3 18834 1000 . 5 18925.1 1002. 3 19025.7 1004.4 19072. 3 1003.7 
19086.7 1001.2 19181.7 1005.8 19197 1005.7 192 17.7 1002 . 3 192 34. 5 1008.4 
19316.9 1001.8 19405 . 1 1002.1 19456 . 4 1006.1 19566 . 5 1005 . 4 19666.3 1005 . 2 
19736.5 1004.4 19776. 5 998 . 7 19783.2 1000 .5 19808.3 994. 1 19822.1 992.8 
19919. 1 992.9 20108.8 993.1 20124 . 9 999 20128.8 998. 6 20159 . 3 982 . 1 
20170 . 6 981. 8 20265 . 5 981.8 20360.8 981. 8 20399.3 981. 8 20400. 1 981.8 
20443 . 8 981. 8 20457.3 981. 8 20522.8 981. 8 20543.7 981. 8 20552.2 981. 8 
20558. 1 98 1. 8 20559.2 981. 8 20645 98 1. 8 20661.9 981. 7 20684.6 981. 8 
20778.2 98 1. 8 20792.8 981. 8 20800984.2432 20814.9 989.3 20826.8 991. 9 
20829.6 993 . 6 20832.1 993 . 2 2084 1. 1 988 20882.9 981. 8 20888 981. 8 
20995 . 1 981.8 21051.7 981.8 21053.6 981. 8 21086.6 1009 21114 . 5 1010 . 4 
21124.9 1008.4 21145.7 1009 .1 21151.2 1011. 2 21171.8 1014. 5 21174 1009 . 3 
21270 . 2 1009.8 21364 . 9 1009 . 2 21463.9 1009.1 21469.9 1008.9 21475.8 1010.8 
21486.9 1008.5 21498 1009.8 

Mannin g • s n values num= 5 
val sta n val St a n val Sta n Sta n val sta n va l 

******************************************************************************** 
16303.3 . 025 16719.6 . 043 18407.6 .032 19736.5 . 03 2 21086 .6 .032 

Bank Sta: Left Right Le ngths: Left Channel Ri ght Coe f f Co ntr . Ex pan . 
19736 . 5 20800 480 491. 78 480 . 1 . 3 

Ineffecti ve Fl ow num= 1 
Sta L Sta R Elev Permanent 
20800 21498 1010 F 

CROSS SECTION OUTPUT Profil e #PF#1 
**********************************'~:************************************************************ 
* E.G. El ev ( f t) 1004 . 80 * El eme nt Lef t OB * c hanne l * Ri ght OB • 
*vel Head ( f t) 1 . 07 • Wt . n-val . 0 . 032 0.032 
* w. s. El ev ( ft ) * 1003. 73 * Reach Len . (ft ) 480.00 491.78 480.00 
• crit w. s . (ft ) 995.22 • Fl ow Area (sq f t ) 3249.01 *18103.59 
• E. G. s l ope (ft / f t ) *0 . 000773 • Area (sq ft) 3249.01 *18103 . 59 • 5405 . 96 
• Q Tot a l (cfs) *166000.00 * Fl ow (cf s ) *11555.59 *154444 . 40 

280 . 21 * Top wi dth (ft ) * 2153 . 01 • Top wi dth ( f t) 814.01 * 1058.80 
ve l Total (ft/s) 7 . 77 • AVg. vel. (ft/s) 3 . 56 8.53 

* Max Chl Dpth (ft ) 22.03 * Hydr. Depth (ft) 3.99 17. 10 
• conv. Total (c f s) * 5970014.0 • Co nv. (cfs ) *415584 .7 *5554430.0 
• Le ngth wtd. ( f t) 490.90 • wetted Per . (ft) 815.73 • 1065.91 
* Mi n ch El ( f t) 981. 70 • s hear ( l b/ sq f t ) 0. 19 0.82 
*Al pha 1.13 • St r eam Power ( l b/ ft s) * 0.68 6 . 99 
• Fr ctn Loss (ft) 0 . 31 • c um vol ume (acre - ft) * 6640. 10 *20747.63 1360.55 
* C & E LOSS (ft) 0 . 07 * Cum SA (acres) * 1841 .47 * 2164.81 653 .31 
*********************************************************************************************** 

warni ng: Di vi ded f l ow computed for t his cross-sect i on . 
Not e: Multi pl e cri tica l depth s we r e fo und at t his l ocation . The cri ti cal depth with t he l owes t , val id , 

water s urf ace was used. 
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CROSS SECTION OUTPUT Pr ofi 1 e #PF#2 
************************************************* ********************************************** 
• E.G. El ev (ft ) * 1005.77 * El ement Left OB • Cha nne l Ri ght OB 

vel Head (ft ) 1.14 Wt . n-val . 0 .032 0.032 
• w. s . El ev ( ft ) • 1004.63 • Reac h Len . ( ft ) 480.00 491.78 480. 00 
* cr i t w. s . ( ft ) 995 . 22 * Fl ow Ar ea (sq ft ) 892. 56 *19057.96 
* E. G. s l ope ( ft / ft ) *0. 000 760 * Area (sq ft ) 892 . 56 *19057 . 96 
* Q Tota l (c f s ) *166000.00 * Flow (c f s) • 1714 . 70 *164285 . 30 
* Top width (ft) * 1567 . 64 • Top width (ft ) 504. 14 • 1063 . 50 

vel Tota l (ft /s) 8.32 • Avg. ve l . ( ft /s) 1.92 8 . 62 
* Max chl Dpth ( ft ) 22.93 • Hydr . Depth ( ft ) 1. 77 17.92 
* conv. Total (c f s) *6019868 . 0 * conv. (c f s) * 62182 . 5 *5957686 . 0 
* Leng th wt d . ( f t) 491. 63 • wet ted Pe r . (ft ) 509.11 • 1091. 04 
* Min ch El ( ft ) 981. 70 • s hea r ( 1 b/ sq f t ) 0 . 08 0. 83 
*Alpha 1. 06 • Stream Power ( lb/ f t s) • 0.16 7. 15 
• Frctn Loss (ft) 0 . 31 • cum vo lume (acre- ft ) • 1159 . 19 *21543 . 16 34.97 
* C & E LOSS (ft) 0. 07 * Cum SA ( acres) 187.95 * 2169. 19 6. 81 
W1< 1< 1<1<1<1<1<*************0::********************************************************1<*1<******1<******* 

wa r ni ng : Di vi ded fl ow computed fo r t his cros s - secti on . 
Not e : Multipl e cri tical depth s were found a t thi s l ocati on . The criti ca l dept h wi th th e l owest, va lid , 

wat er s urf ace was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Des cr i ption: 206.88 

RS: 206.88 

Rl ght Cha nn e 1 Bank St at i on I nte rpo 1 a t ed 
St a t i on El evat1on Dat a num= 97 

Sta Elev Sta El ev Sta El ev s t a El ev Sta El ev 
* ** * * * * **** **** * * * *** * * * * 1t * * 1<****** td: * * * * * * ** 11:*************** * * * * * * * 1< * * * * * * ** *** 
16205.8 1008. 1 16348 . 5 1008 . 4 16441.8 1008 . 4 16531. 3 1008 . 2 16598.3 1009 . 2 

16605 1008.5 16606 . 3 1010.2 16696 . 6 1005.4 16819 . 2 1004 . 3 16908. 4 1004 .4 
17006 1004. 7 17092 . 4 1003.2 17182 1004 17323 . 7 1003.7 17415. 5 1003 . 8 

17 503 . 8 1003.9 17603 .8 100 3 . 9 17703.9 1004 . 6 17815 . 8 1005.9 17930. 5 1006. 3 
18057.4 1006. 3 18152. 5 1006 18216 1005 . 3 18267. 1 1005.9 18292 .7 1007.3 
18 373.6 999. 7 18386. 3 996 . 3 18470 995.7 18533.8 995.1 18593 . 4 996 . 7 
18657. 8 996 . 4 18748.4 998 18835.7 998 . 9 18932.3 1000.4 18993 . 2 1000. 9 
19018.7 1003 . 6 19101. 5 1004 19119 . 7 1002. 9 19166 . 7 1006 19168. 3 1006 . 9 
19251. 9 1004 . 5 192 58 . 4 1005 19341. 6 1001. 3 19360 . 8 1001. 1 194 15.8 1004 . 9 
19507 . 2 1001. 3 19566 . 3 1004 . 7 19645.5 1003 . 4 197 28 . 8 1003. 5 19781.8 993 . 3 

19833 992. 7 19942 . 2 993 19947 .1 996 . 6 19996 . 5 982. 3 20008. 3 981. 8 
20016. 1 981.8 2010 5. 7 981. 8 20143 981. 8 20146 . 6 981.8 20221.6 981. 8 
20334.4 981. 8 204 59. 7 981. 8 20546.8 981. 8 20641. 2 981. 8 20760 . 8 981. 8 

20800 981. 8 20820. 9 981. 8 20832 984 20842. 1 983 .1 20850 . 4 981. 8 
2085 1. 4 981. 8 20928 . 6 981. 8 20948 . 4 981. 8 21002.4 999 . 3 21012 . 9 997 
21041.1 997 21047 .1 998 . 2 21081.4 998 . 4 21113 . 7 986.4 21142 981. 7 
21162.6 990 21181. 8 991. 8 21199.6 1001. 3 21208 . 2 1003 . 8 21233.9 1006 . 9 
2125 1. 5 1012.2 21270.1 1006 . 2 21313.5 1006 . 5 21327.6 1009. 1 21361.8 1011 . 6 
21394.4 1008.9 2144 0 . 9 1009 . 7 21454 1011. 6 21546.5 1009 21569.8 1012 . 6 

21605 1009 . 6 21674 . 6 1010.5 

Manni ng • s n val ues num= 
~ n ~ ~ n ~ ~ n~ ~ n ~ ~ n~ 

*** ************************-l:*"'*******************************************1r***1r** 
1620 5 . 8 .025 16696.6 . 043 18386 . 3 .032 19728 . 8 .032 21251.5 .032 

21605 .025 

Bank Sta : Left Ri ght Lengt hs : Left channel Ri gh t coeff Co ntr . Expan . 
19728.8 20800 480 487.71 505 . 1 . 3 

I neff ecti ve Fl ow num= 
St a L St a R El ev Pe rmanent 

16205.8 18292 . 7 1007. 3 F 
20800 21674.6 1012 F 

CROSS SECTION OUT PUT Profi 1 e #P F#1 
*************************************************** **** **************************************** 
* E.G. El ev (ft) • 1004 . 41 * El ement Lef t OB * channel Ri ght OB * 
* vel Head ( ft ) 0 .83 * Wt. n-val . 0 . 032 0 . 032 

w.s. El ev ( ft ) • 1003 . 59 * Reach Len. ( ft ) 480.00 487. 71 505.00 
* cri t w.s. ( f t ) 993 . 27 • Fl ow Area (sq ft ) * 4121. 21 • 20233 . 29 
* E.G. Sl ope (ft / ft ) *0 . 000528 • Ar ea (sq f t) * 4133 . 88 • 20233 . 29 * 6019. 31 
• Q Total (c f s) *166000.00 • Fl ow (cf s ) *13323 . 00 *152677. 00 * 

* ~~~ ~~~i~ (ft ) • 255 1. 40 * Top wi dt h ( ft ) • 1072 . 74 • 1071.20 * 407. 46 
( ft / s) 6 . 82 • Avg . ve l . ( ft / s) 3. 23 7. 55 

* Max Ch l Dpth (ft ) 21 . 89 • Hydr. Dept h ( f t) 4.09 18.89 
• conv . Total (cfs) *7226234. 0 * Conv . (cfs) * 579970.7 *6646263.0 
• Lengt h wtd . (ft ) 487 . 04 • wet ted Per. ( f t ) • 1008.30 • 1075.40 
* Min Ch El ( ft ) 981.80 • s hear ( 1 b/ s q ft ) 0 . 13 0 . 62 
• Al pha 1.15 * Stream Power ( 1 b/ ft s) . 0 . 44 4 .68 
* Frctn LOS S ( f t) 0.25 • c um volume (acre - ft) • 6599.42 *20531 . 22 • 1297.60 

0.04 • c um SA (acres) • 1831. 08 * 2152 . 79 649. 52 C & E LOSS ( f t) 
*************** *** **** ************************************************************************* 

wa rning: Di vided flow computed f or th is cross - section . 
Note : Multiple c ri t i cal depth s were f ound a t this location . The c r i t i cal depth with th e l owes t, vali d, 

wat er surface was used. 

CROSS SECTION OUTPUT Prof i 1 e #PF#2 
***** **********""*********************'k*** ********** ************************************ *** ***** 
* E. G. El ev ( ft ) 
• ve l Head ( f t) 
* w. s . El ev ( ft ) 

crit w.s. ( f t) 
• E.G . s l ope ( f t / ft ) 
* Q Total (cf s) 
* Top wi dth ( ft ) 

vel Tot a l ( ft / s) 
• Max chl Dpth ( f t) 
* conv. Tot a l (c f s) 
* Length wtd . ( ft ) 

• 1005.39 
0.91 

* 1004.48 
993.27 

• 0.000533 
*166000.00 
• 1800 . 86 

7 . 34 
22 . 68 

*7191503 . 0 
487.55 

* El ement 
wt . n-val . 

• Reach Len . ( ft ) 
• Flow Area (sq f t) 
• Area (sq f t ) 

* FlOW (cfs) 
* Top width ( f t ) 
* Avg. vel . ( ft / s ) 
• Hydr. Depth (ft ) 

• Conv. (c f s) 
• wetted Per . ( ft ) 

Left OB • c ha nne 1 • Ri ght OB 
0.032 0 . 032 

480.00 487.71 505.00 
• 1430 . 58 *21191 . 71 
* 1430 . 58 • 21191 . 71 

* 2573 . 67 *163426 . 30 
729.66 * 1071. 20 

1. 80 7 . 71 
1. 96 19.78 

*111497.2 *7080006 . 0 
73 5. 78 • 1098 . 08 
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• 

Po s t - Projec t 
• Min ch El ( ft) 981.80 • s hea r ( lb/ sq ft) 0.06 • 0 . 64 
• Al pha 1 . 09 • Stream Power ( lb/ ft s) • 0 . 12 4 . 95 
* Frc tn Lo s s (ft) 0 . 25 • Cum vol ume (acre-ft) • 1146.39 *21315 . 96 34 . 97 
* C & E LOSS (ft) 0.05 * Cum SA ( ac res) * 181 .15 * 2157. 14 * 6 . 81 * 
*********************************************************************************************** 
wa rning: Divided f l ow computed fo r thi s c ros s - s ection . 
Note : Multipl e cri t i ca l dept hs we r e f ound at t hi s l ocat i on . Th e c riti cal de pt h with t he l owe s t , va l id , 

water s urface was used. 

CROSS SECTION 

RIVER: 
REAC H: RS: 206.79 

I NPUT 
Description: 206. 79 

Right cha nne 1 Ba nk Sta tion I nterpo 1 a t ed 
St ati on Elevation Data num= 97 

St a El ev Sta El ev Sta Elev sta El ev Sta El ev 
***********************'k******************************************************** 

16211. 1 1006.9 16286.9 1006 .9 16364 .1 1007 .5 16379.7 1007 . 6 16449 . 9 1007 .6 
16 525 . 2 1007 . 8 16538 . 6 1008 .9 16619 . 3 1008 . 5 16666.4 1006 . 2 16699.6 1001.9 
16769 .7 1002 .3 16840 1002.4 1690 5 . 7 1002. 4 16989 . 2 1002.5 17055 . 4 1002.7 

1713 3 1002 . 7 172 30 . 9 1002.5 1724 5.4 1002.4 17322 . 6 1003 17404 1003.7 
17419 . 6 1003 . 8 174 84 .7 1004.3 17553 1004 . 8 17588.7 1004 . 8 17631.2 100 3 
17670 . 6 1002.9 17748.9 1006 . 3 17834 . 7 1006 . 5 17871.1 1006. 6 17919 .1 1005.8 
17921.7 1005 . 2 17948. 4 1004 . 4 18036. 8 1004 . 9 18106 1004.9 18182. 5 1004. 5 
18301.7 1004 . 4 183 37 1004 . 5 18378 . 4 997.7 18439.7 995.6 18517 . 1 995 . 3 
18604 . 7 996 .5 18674 . 2 996.8 18740.3 995.7 18770. 1 994.8 1884 1. 6 996.3 

18882 997 . 5 18920. 6 1006. 8 19010.4 1005 . 9 19096. 2 1003.2 19138. 3 1000 . 6 
19186 .5 1000 . 9 19206.9 1002. 3 19281.9 1002 19360.7 1002 . 6 19391. 1 1000 
194 50.2 1002 . 2 19485 1002. 5 19519 . 3 1004 19570 1004 . 1 19626 . 2 1001.8 
19645 . 2 1001. 4 1965 3 . 2 1002.5 19663 . 1 1005 . 3 19671. 5 1001 19690.4 994 . 6 
19711. 8 993 19766 993 . 3 19929 . 9 994 19943.3 996 . 8 19952 . 4 996.3 
19962.3 992 . 6 19991 990 . 7 20007 .7 991.1 20032 . 9 987 . 2 20042 . 3 985 
20082 . 5 982 . 2 20100 . 2 981. 8 20136 .1 981. 8 20140 981.8 20180 . 6 981. 8 
20309 . 2 981. 8 20331 981. 8 20390 .5 981.8 20420.7 981. 8 20422. 7 981. 8 

20425 981.8 20501.8 981.8 205 76.6 981.8 2062 5. 3 98 1. 8 20832 . 1 981. 8 
20847 981.8 2085 1. 9 981.8 20865.4 988 . 820895 . 151003.436 20902 . 8 1007 . 2 

209 35 . 6 1019 . 6 20986 1019 . 6 

Manni ng's n va lues num= 5 
St a n val s t a n val sta n val s t a n val St a n val 

******************************************************************************** 
16211 . 1 .02 5 16525 . 2 .043 18378 . 4 .032 19663 . 1 . 0 32 20935.6 . 032 

Bank sta : Left Ri ght Le ngths : Le f t c hann e l Ri ght coe ff contr . Ex pan . 
19663. 120895 .15 495 489 . 96 520 . 1 . 3 

I neff ecti ve Fl ow num= 1 
Sta L St a R El ev Permanent 

16211 .1 17871. 1 1015 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
********************************************************************************* ************** 
• E. G. El ev (ft) • 1004 . 13 • El ement Le f t OB • Chann e l * Ri ght OB * 
• vel Head ( f t) 0 . 69 • wt . n-val. 0.032 0 . 032 
• w. s . Elev ( f t) • 1003 .43 • Reach Len . ( ft ) 495 . 00 489.96 520.00 
* crit w. s . ( f t ) 992.85 • Fl ow Area (sq f t ) • 4633.7 3 *21710.05 
* E.G . slope (ft / f t ) •a. 000488 • Area (sq ft) • 5262. 60 *21710. OS 
• Q Total ( cfs) *166000.00 • Flow (cfs ) *15594.29 *150405.70 
• Top wi dth (ft ) • 3026.51 • Top width ( f t) • 1798 . 11 • 1228.40 

vel Total (ft/ s) 6.30 • Avg. vel . ( f t / s) 3 . 37 6.93 
• Max ch l Dpth ( f t) 21. 63 • Hydr. Depth ( ft ) 4.4 1 • 17.67 
• conv . Tot a l (cfs) *7 514464.0 • Conv. ( cfs) *705920. 1 *6808544 .0 
• Length wt d . ( ft ) 490.43 • wet ted Pe r . ( ft ) * 1052.75 • 1236.91 
• Mi n ch El (ft) 981. 80 • s hea r (1 b/ sq ft ) 0.13 0. 53 
* A 1 ph a 1.12 * Stream Power (1 b/ ft s) * 0 . 45 3 . 70 
• Frctn Loss ( ft ) 0 . 23 • cum volume (acre-ft ) * 6547.65 *20296.42 * 1262 . 71 
* C & E LOSS ( ft ) 0 . 05 * Cum SA (ac res) * 1815.26 * 2139.91 647. 16 
***********************~**************************** * ** ******************** ******************** 

wa rning: Di vi ded f l ow computed for t hi s cross-section. 
Note: Multipl e cri ti cal dept hs we r e found at t hi s l ocat i on . The c r i t i ca l depth with the l owes t , valid, 

water s urf ace was used. 

CROSS SECTION OUTPUT Pr ofi 1 e # PF#2 
*********************************************************************************************** 
• E. G. El ev ( f t) • 1005 . 10 * El emen t Left OB • Chann e 1 Ri ght OB * 
• vel Head (ft) 0 . 76 • wt. n- val. 0.032 0.032 
* w.s . El ev ( f t ) • 1004.34 • Rea ch Len. (ft) 495 . 00 489 . 96 520.00 
• cr i t w. s . (ft ) 992.85 * Flow Area (sq ft ) • 1935.26 *22824.84 
• E. G. s l ope (ft / f t) *0.000478 • Area (sq f t ) • 1935.26 *22824.84 
• Q Total (cfs) *166000.00 * Fl ow (cfs ) • 4403 . 95 *161596. 00 
• Top wi dth ( ft ) • 1934 . 31 * Top wi dth (ft ) 704 . 13 • 1230. 18 • 

vel Tot a l ( ft /s) 6. 70 • Avg. vel . ( ft / s) 2.28 7 . 08 
* Max Chl Dpth ( f t) 22.54 * Hydr. Dept h ( ft ) 2.75 18.55 
• conv. Total (c f s) *7590998.0 • Conv . (cfs) *201387.9 *7389610 . 0 
• Length Wtd. (ft ) 490.08 • wetted Per. ( ft ) 714.47 • 1239.81 
• Minch El ( f t) 981. 80 • s hear ( lb/ s q ft ) 0 .08 0 . 55 
• A 1 pha 1. 09 • Stream Power (1 b/ ft s) • 0. 18 3 . 89 
• Fr ctn Loss ( ft ) 0 . 22 * Cum vo lume (acre-ft ) * 1127 .84 *21069 . 55 34 . 97 
* C & E LOSS (ft ) * 0.06 * Cum SA (ac res) * 173 . 25 * 2144.26 * 6 . 81 * 
***************************************************** **** ************************************** 

warni ng : Di vi ded f low computed for thi s c r oss - secti on . 
Note : Multi pl e c riti cal depth s were fo und a t t hi s l ocati on . The criti ca l depth with t he lowest, val i d, 

water surf ace was used . 

CROSS SECTION 

RIVER: 
REACH: RS: 206 . 7 
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Post-Project 

INPUT 
Des cri ption: 206.7 - FEMA Section P 
Station Elevation Data num= 96 

sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
*********************************** **************** ***************** ** ********** 

16235.4 1006 . 6 16247.5 1006.6 16320.8 1007.1 16332.7 1007 16402. 3 1007.2 
16479.2 1008 16505.8 1007 . 5 16527.3 1008 16552.4 1002 16640 . 8 1001.4 
16727.5 1001.8 16815.4 1001. 7 16889.1 1001. 5 16902.1 1001. 5 16968 . 1 1001.2 
17043 . 4 1001. 3 17155 1000 . 9 17251.1 1001.1 17317.4 1002.1 17335 . 4 1002. 3 
17401.1 1002.9 17430 . 7 1003 . 1 17519 . 9 1003.5 17616.5 1003.3 17699 . 9 1004 
17823.5 1005.8 17891.6 1004. 8 17962 . 7 1005 . 6 18043 . 4 1006.2 18125.2 1006.2 
18207.9 1005.3 18257.6 1003 18280 . 3 995.2 18285.8 995.2 18301.4 997.1 
18329.6 998.9 18423.4 998. 8 18488. 5 996 18559.6 995.2 18629.1 994.8 
18690.8 994 . 6 18728.6 993 . 3 18746.4 994. 2 18 779. 5 994.4 18815 . 2 996.6 
18848.2 1004 . 6 18945.8 1005 19021.2 1004 .8 19092.1 1004.4 19150.1 1003.8 
19192.4 1001.5 19285. 5 1002.1 19293.9 1002 . 1 19370.4 999.7 19431.5 999.7 
19468 . 9 1000.2 19510.1 1003.7 19543.9 1002.8 19624. 5 994 . 6 1964 7. 2 992 . 9 
19711 . 3 993.2 19814.1 993.4 19871.2 993.4 19882. 5 995 . 3 19901.9 992.6 
19941.1 991. 3 20015.4 991. 6 20098 . 2 993.9 20143.5 994 20167 . 9 992 . 9 
20185.2 1000.4 2019 7 .8 994 . 4 20212.7 993 .7 20259.6 993.7 20275 . 9 991. 3 
20314.8 981.8 20318. 5 981.8 20393.8 981. 8 20691. 8 981.8 20713 . 3 981.8 
20963.1 981.8 21002. 8 981.8 21076.8 981.8 21102.7 981.8 21120 988.8 

21131 999.6 21138.8 1004 .7 21146.9 1002.8 21207 1004 . 5 2123 4 .3 1006.1 
21262 . 4 1006.4 213 29 1008.1 21422. 5 1007 .5 21452.5 1018. 4 21484 .3 1017.2 

21488 1018 . 6 

Manning ' s n values num= 
~ n ~ ~ n~ ~ n~ ~ n~ ~ n~ 

* * * * * * **** ** ** * * * * *** * * * * * * ******* *** * ** * * * * 'f<************ **** * ******* ***** * * * * * * 
16235.4 .025 16640.8 . 043 18329.6 . 032 19510 . 1 

Bank Sta : Left Right Lengths: Left Channel 
19510 . 1 21138 . 8 sao soo.23 

Ineffective Fl ow num= 1 
Sta L Sta R El ev Pe rmanent 

16235 . 4 18110 1015 F 

CROSS SECTION OUTPUT Profi l e #PF#1 

Right 
sao 

.032 21138.8 

Coeff contr. 
.1 

.032 

Expan. 
. 3 

************* ******************************************** ************************** ************ 
E.G. El ev (ft) . 1003. 85 * Element Left OB * channel * Right OB * 
vel Head (ft) 0. 53 * Wt. n- val. 0 . 033 0.032 0 . 032 

* w.s. El e v (ft) * 1003 . 32 * Reach Len. ( ft) 500.00 500.23 500.00 
Crit w. s . ( ft) 994.04 • Fl ow Area ( sq ft) * 4836.21 *24990 . 17 5 . 40 

* E.G . Sl ope (ft/ ft) *0.000441 • Area (sq ft ) * 6375 . 55 *24990 . 17 5 . 40 
Q Total (cfs) *166000.00 * Flow (cfs) *15339.89 *150658 . 00 2.14 

~~~ ~~m (ft) * 3518.68 • Top width ( ft) * 1885 . 60 * 1612.40 20 . 68 
(ft/ s) * 5.56 • Avg. vel . (ft/s) 3 . 17 6 . 03 0.40 

* Max Chl Dpt h (ft) 21.52 * Hydr . Depth (ft) 5.15 15.50 0. 26 
* Conv. Total (cfs) *7908733 . 0 * conv. (cfs) *730837. 9 *7177793. 0 102.1 
• Length Wtd . (ft) 500.20 * Wetted Per . (ft) 941.74 • 1624 . 44 20.75 
* Min Ch El (ft) 981.80 * shear (l b/ sq ft) 0.14 0.42 0.01 

Al pha 1.10 * stream Power (l b/ ft s ) . 0.45 2. 55 0.00 
Frctn LO SS ( ft) 0 . 28 * cum volume (acre-ft) • 6481. 52 *20033 . 78 * 1262.68 

* C & E LOSS (ft) 0 . 01 * cum SA (acres) * 1794 . 33 • 2123 . 94 647 . 04 
***************""************************************************************************* ** **** 
war ni ng: Divided flow com~uted for this cross-section. 
Note: Mu l tipl e critica depths were fou nd at this l ocation. 

water surface was used. 
The critical depth with the lowest , 

CROSS SECTION OUTPUT Profi l e #PF#2 
*********************************************************************************************** 
* E . G. El ev (ft) . 1004.82 Element Left OB * channel * Right OB * 
* vel Head (ft) 0 . 58 Wt. n- val. 0 . 032 0.032 
* w.s. El ev (ft) . 1004 . 25 • Reach Len . (ft) 500.00 500.23 500.00 

crit w.s. (ft) 994.04 * Flow Area (sq ft) * 1493. so *26493.02 
* E.G. slope (ft/ ft) *0.000429 * Area (sq ft) * 1493. so *26493.02 

Q Total (cfs) *166000.00 * Fl OW (cfs) • 3212. 54 *162787. 50 

~~~ ~~~~~ (ft) • 2093.13 • Top width (ft) 465.13 • 1628.01 
(ft/s) 5.93 • Avg. vel . (ft/s) 2.15 6.14 

* Max Chl Dpth (ft) 22.45 • Hydr . Depth (ft) 3. 21 16.27 
Conv . Tota l (cfs) *8015485 . 0 * conv. (cfs) *155121.0 *7860364 . 0 
Length wtd . (ft) 500.22 • wetted Per. (ft) 475.87 • 1640.33 
Min Ch El (ft) 981.80 shear ( l b/ sq ft) 0.08 0 . 43 

* Alpha 1. OS Stream Power ( l b/ f t s) . 0.18 2.66 
* Frctn LOSS (ft) 0.27 • Cum volume ( acre-ft) * 1108.36 *20792 .19 34.97 
* C & E LOSS (ft) 0.02 * Cum SA (acres) 166.61 * 2128 . 18 6.81 
****************** **** **************************************************************** ********* 

valid , 

warn i ng: Divided f l ow computed for this cross - section. 
Note: Multip l e critical depths were found at this l ocation . The critical depth with the lowest, val id, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descri ption: 206 . 6 

RS: 206 . 6 

Ri ght Channel Bank Station Interpol a ted 
Stati on Elevati on Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El e v 
****** ***************************** ********************************************* 

15752.8 1005.9 15777 1004.9 15795.8 1006 15801 1003 . 8 15809.3 1007.3 
15819.9 1006. 1 15842 . 8 1009. 5 15850.1 1008 15855 . 5 1009.8 15868.1 1009.5 
15879.9 1006.9 15895.6 1008.4 15904.2 1005.4 15941.1 1007 . 3 16035.3 1006.2 
16155.5 1005.7 16243 . 9 1005.6 16347.4 1004. 9 16444 . 6 1004.9 16555.6 1004.8 

16645 1004.4 16756.4 1003.6 16845.8 1003 . 1 16944 . 2 1003 . 4 17049.2 1002.3 
17143.6 1001.7 17249.3 1001.2 17366.6 1001 17501. 5 1003.7 17624.2 1003 . 7 
17723.3 1004.1 17790.8 1004 17818 998.9 17847 . 9 1003.1 17937.7 1002.9 
17956.2 1002.7 17971.4 998.8 17988.6 1001. 2 18083. 6 1001.7 18173.1 1001.7 
18217.2 1001.9 18242.2 997.1 18334.4 996.5 18436.5 995 18542.1 993.8 
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Post-Project 
18633 . 3 993.9 18742.2 997. 5 18817. 7 997.8 18852.6 1003 . 9 18965 . 8 1004 . 2 
19055 . 2 1003.8 19184.3 1003 . 1 19243 . 2 1000 1932 5. 9 998.4 19358 993.4 
19395 . 9 993.2 19452.5 996 . 6 19546.1 997.7 19580.1 996. 6 19611. 2 993. 1 

19679 993.4 19778 993.3 19846.4 993.3 19854.8 995 . 6 19874.7 992.9 
19953.8 992.1 20043.5 994. 5 20146.1 995 . 4 20262.3 995 . 5 20371. 5 995.1 
20435.5 995.1 20475.7 981.8 20489. 7 981. 8 20608 . 9 981. 8 20609 981. 8 
20738.4 981.8 20854 .4 981.8 20866.2 981.8 20903.7 981. 8 20931.2 981.8 

20996 981.8 21003.4 981.8 21042 988.8 21050.2 99521066.2 51002.898 
21069.1 1004.3 21182.2 1006.4 21270.7 1006.8 21401. 9 1007.6 21495.5 1008 
21503. 1 1008 21594.4 1008 . 1 21688 1008.4 21840. 4 1008.8 21940 . 4 1009 . 3 
21957.8 1009. 5 21998 1007.2 

Manning's n val ues num= 5 
Sta n val sta n val Sta n Val sta n val St a n val 

15752.8 . 025 16944.2 . 043 18334.4 .032 19546 . 1 . 032 21069 . 1 .032 

Bank Sta: Left Right Lengths: Left channel Rig ht coe f f Contr . Expan . 
19546.121066.25 515 504.63 520 . 1 . 3 

I ne f fective Flow num= 1 
Sta L Sta R Elev Permanent 

15 752 . 8 1784 7 . 9 1009 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
*******'fr*************************************************************************1<************* 
* E.G. Elev (ft) 1003.56 El ement Left OB * Channel *Right OB * 
* ve l Head (ft) 0.66 * Wt. n-val. 0.033 0 . 032 
* w.s. Elev (ft) * 1002 . 90 * Reac h Len. (ft) 515 . 00 504.63 520.00 
* crit w.s . (ft) 996 . 86 * Flow Area (sq ft) * 6694.45 *20182.76 

E.G. Sl ope (ft/ft) *0 . 000710 *Area (sq ft) * 7349.03 *20182.76 
* Q Total (cfs) *166000.00 *Flow (cfs) *26458.02 *139542.00 
* Top Width ( f t) * 3305 . 80 * Top Wi dth (ft) * 1785.65 * 1520. 1 5 * 

vel Total (ft/s) 6.18 * Avg . vel . (ft/s) 3.95 6.91 
Max Chl Dpth (ft) 21. 10 * Hydr. Depth (ft) 5 . 28 13.28 

* conv. Total (cfs) *6230824.0 * conv. (c f s) *993104.0 *5237720 . 0 
* Length Wtd. (ft) 507.00 *wetted Per. (ft) * 1269 . 01 * 1527 . 59 

Min ch El (ft) 981.80 shear ( l b/sq f t ) 0. 23 0 . 59 
Al pha 1.12 * Stream Power ( lb/ft s) 0.92 4. 05 

* Frctn Loss (ft) 0.48 *cum volume (acre-ft) * 6402.76 *19774 . 40 1262 . 65 
* c & E Loss ( f t) 0.04 *cum SA (acres) 1773.26 * 2105 . 95 646 . 92 
****""****************************************************************************************** 
warn i ng: Di vided f l ow computed for t his cross - secti on. 
Note: Multipl e cri t i cal dept hs were fou nd at t hi s l ocat i on. The criti cal dept h wi t h t he l owest, vali d, 

water s urface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
*******************************************************************************************=*** 
* E.G. El ev (ft) 1004.54 El ement Left OB * c han ne l Ri ght OB • 
* vel Head (ft) 0 . 75 Wt. n-val. 0.032 0. 0 32 
• w.s. El ev (ft ) * 1003 . 79 * Reach Len. ( f t) 515. 00 504 . 63 520.00 
* Cri t w.s . (ft) 996.68 * Flow Area (sq ft) 3388.69 *2 1538 . 87 
* E.G. s l ope ( f t/ft) *0.000695 * Area (sq ft) * 3388.69 *2 1538 . 87 
* Q Total (cfs) *166000.00 * Fl ow (c f s) *12208. 77 *153791. 20 
*Top widt h ( f t) * 2185.35 • Top wi dth (ft ) 665 . 20 * 1520. 15 

ve l Total ( f t/s) 6.66 * Avg. vel . (ft/s) 3.60 7. 14 
* Max chl Dpth ( f t) 21. 99 * Hydr . Depth (ft ) 5.09 14. 17 

Conv . Total (cf s) *6298256.0 * Conv. (cfs) *463216 . 7 *5835039.0 
Length Wtd . (ft) 506. 14 • wetted Per. ( ft ) 674.84 * 1528 . 48 

• Minch El (ft) 981. 80 • s hear (lb/ sq f t ) 0 . 22 0 . 61 
• Al pha 1.09 • Stream Power ( l b/ft s) * 0.78 4. 36 
* Frctn Loss ( f t) 0.48 • cum volume (ac r e - ft ) 1080 . 34 *20516 . 39 34.97 
* C & E LOSS (ft) 0.04 *Cum SA (acres) 160.12 * 2110 . 11 6.81 
**************************************************'~<******************************************** 

warni ng: Divided fl ow computed for t hi s cross - section . 
Note : Multi pl e critical dept hs were fo und at th is l ocation . The cr i t i cal dept h with t he l owes t , vali d, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc r ipt ion : 206.5 1 

RS: 206.51 

stat i on El evat i on Data num= 96 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

******************************************************************************** 
15913.8 1005 . 6 15956 . 7 1007.2 15960.5 1006 . 2 15969 . 2 1008 16053.6 1008.2 
16067.4 1005. 5 16150 . 9 1004.8 16244 1004 . 8 16317 . 6 1004.8 16358.5 1004.6 
16454.2 1004.5 16463 1004.5 16544 1004 . 3 16655.6 1003.2 16728.4 1002.6 
16756 . 4 1002 . 5 16830 1001.9 16942 . 4 1001.6 16965.9 1001.5 17053 . 8 1001. 7 
17131 . 5 1001.6 17218 . 7 1001.1 17306 .1 1000 . 9 17382. 1 1001. 5 17467 1001. 9 

17537 1002.2 17549.6 1001. 2 17642.5 1001. 4 17732. 1 999 17805. 5 999 . 3 
17867.7 1000 17906. 8 1001. 8 17982 . 4 1001. 1 18024.8 1000 18113 . 4 1001 
18197 . 5 1001. 3 182 10 . 2 1000.8 18235.8 995.8 18284.9 994.8 18353 . 6 996 . 2 
18430 . 7 989.4 18472.3 992.6 18563.8 993.1 18633.6 994.5 18690.9 995 . 9 
18720. 1 998 18725.5 999 18780.9 997.9 18793 996.9 18839 .1 995 . 7 
18912.5 997. 1 18936.6 997.3 18950.4 998.8 18982 1000. 3 19017.4 998 . 8 

19041 995.2 19046.4 993.8 19117.4 994. 6 19184.9 992 . 6 19190.6 992.6 
19209.6 996.5 19283.6 998. 8 19380.8 997 19450 996.8 19458 996.8 
19546. 2 997.4 19586.4 996.5 19645 . 9 993 . 2 19653.5 993.3 19813.4 992.5 
19869.8 992. 3 19881. 5 997 . 9 19911 . 8 995.3 19937.5 994. 2 19964. 8 991. 9 
19978.6 992 . 1 20019 . 7 990 . 5 20038. 1 988.7 20070 . 3 987 . 9 20113 . 5 982.4 
20192 . 5 982 20272.4 981. 8 20353 .1 981.8 20395.6 982.6 20485.4 993.1 
20530 . 4 997 20546.7 997.4 20554 . 3 995 . 6 20599.9 998.6 20622. 1 999.3 
20634 . 8 998.6 20716 . 6 1000 20819.1 1001. 3 20897.8 1001. 5 20989.4 1002 . 8 

2102 1 1008 

Manning ' s n Values num= 
~ n ~ ~ n ~ ~ n~ ~ n ~ ~ n ~ 

******************************************************************************** 
15913 . 8 . 025 17218.7 .043 18235.8 . 032 19546.2 .032 20622. 1 . 032 
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Bank sti~5~~:i 20~~~~i 
Ineffective Flow num= 

Sta L Sta R Elev 
15913.8 17700 1008 

20615 21021 1008 

Lengths: Left Cha nn e l 
495 496. 4 5 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profil e #PF#1 

Righ t 
500 

Post-Project 
Coeff contr. Ex pan . 

.1 . 3 

****** ****** ********* ********** ****** ************* ********************* ** ************* *** ****** 
* E. G. Elev (ft) • 1003.04 Element Left OB * Channel • Right OB • 
• vel Head (ft) 1.02 * Wt. n- val . 0.032 0 . 032 
* w.s. El ev (ft) • 1002.02 * Reac h Len. (ft) 495.00 496. 4 5 500 . 00 
* crit w.s. (ft) 998.52 * Fl ow Area (sq ft) • 9128.32 *12982 . 93 
* E.G. s l ope (ft/ ft) *0.001348 • Area ( s q ft) • 9628 . 89 *13003 . 06 
* Q Total (cfs) *166000.00 * Fl ow (cfs) *49265.64 *116734.40 

461.29 

Top widt h (ft) • 4076.37 * Top width ( ft) • 2687.89 * 1075.90 
ve l Tota l (ft/s) 7.51 • Avg . vel. (ft/s ) 5 . 40 8.99 

312. 58 

Max Chl Dpth (ft) 20.22 * Hydr. Depth (ft) 4 . 94 12.15 
conv. Total (c f s) *4521128 . 0 * conv. (cfs) *1341785 . 0 *3179343.0 
Length wtd. (ft) 495.96 * wetted Per. (ft ) • 1848 . 59 * 1072.00 
Min ch El ( ft) 981.80 * shear ( lb/ sq ft) 0 . 42 1.02 

• Alpha 1.16 Stream Power (lb/ ft s) • 2.24 9.16 
* Frctn Loss (ft) 0.69 cum volume (acre-ft ) • 6302.39 *19582.18 • 1259.89 
* C & E LOSS ( ft) 0.03 Cum SA (a cres) * 1746.82 * 2090.91 645.05 
* * *************1<*** * * **""****-1:* * **************************************************************** 

warn ing : Divided flow computed for this cross - section. 
Note: Multiple critical dept hs were f ound at this l oca tion. The critical depth with the l owes t, valid , 

water s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
***********************************************'~<*******************************1l*************** 

E. G. El ev (ft) • 1004.02 * Element Left OB * Ch annel • Right OB • 
• vel Head (ft) 1.18 Wt. n- val . 0.032 0.032 
• w. s. El ev (ft) * 1002.84 • Reach Len . ( ft) 495.00 496 . 45 500.00 
* Crit w. s . (ft) 999 . 19 * Flow Area (sq ft) * 6259.99 *13856 . 29 

E.G . slope (ft/ ft) *0 . 001341 * Area (sq ft) • 62 59.99 *13882. 22 
* Q Tota l (cfs) *166000 . 00 * Flow (cfs) *36248 . 43 *129751 . 60 
* Top width (ft) * 2060 . 75 * Top width (ft) 984 . 85 * 1075.90 

vel Total (ft/s) 8 . 25 * Avg. vel . (ft/s) 5 . 79 9 . 36 
* Max Chl Dpth (ft) 21.04 * Hydr. Depth (ft) 6.36 12.96 
* conv. Total (cfs) *4533739.0 * conv . (cfs) *990005 . 6 *3543734.0 
• Length wtd . (ft) 496.07 * wetted Per. (ft) 995.97 • 1072 . 00 
* Min Ch El ( ft) 981.80 Shear ( l b/ sq ft ) 0. 53 1. 08 
* Alpha 1.11 • Stream Power (lb/ ft s) • 3.05 10 . 13 
• Frctn Los s (ft) 0. 69 * Cum volume (acre-ft) • 102 3. 30 *20311 . 22 34. 97 
* C & E LOs S (ft) * 0.03 * Cum SA (acres) * 150 . 37 * 2095 . 07 6.81 
* * ******* * ************** * ********** * ***'f<******************************** *************** * ******* 

Note: Mu l t iple critical depths were found at this l ocat ion . The criti cal dept h with the l owest, vali d, 
water surf ace was used . 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Descri ption: 206 . 41 

RS: 206.41 

Rlght Channel Bank Station Interpol ated 
Statl on El evat1 on Dat a num= 97 

Sta El e v Sta El ev Sta El ev Sta El ev Sta El ev 
* * ********* ***************1:>*****'* ** ********** *********************************** 
16072.3 1004.6 16106 . 4 1006.4 16110 1005 . 1 16145.4 1008.7 16171 1008.7 
16201.9 1005.9 16207 . 2 1004 16245.8 1004.3 16311 . 3 1003 . 5 16339 1003. 3 
16410 . 7 1003.1 16479 . 2 1003.2 16504.4 1003.2 16587 . 4 1003 16660. 5 1002 . 5 
16723.1 1001. 7 16801.8 1001.5 16828. 5 1001. 3 16901 . 2 1001.1 16957.6 1001.1 
17046 . 4 1001 17111 1001. 2 17185.4 1001 17248 . 3 1000.1 17325.6 999 . 8 
17339 . 6 999.7 17404 . 5 999.4 17486.4 999.7 17508 . 2 999.5 17572.4 999.3 
17623.9 997 . 5 17651.1 1000 . 3 17677. 5 1000.2 17744 . 8 1000 17841.4 1000 
17924 . 2 1000 1797 5. 5 1001.6 18054.4 997.3 18144 .7 995.9 18247.4 997 . 4 
18279.8 997.6 18300.2 993.9 18302.9 992. 5 18313.4 993.5 18405.6 991.3 
18469.8 989.6 18495.7 988 . 3 18533.5 989.6 18556.8 987.7 18575.5 988 . 9 
18582 . 4 987.8 18584.3 989 . 6 18620 . 5 992. 5 18634. 5 992.5 18697 . 7 996.9 

18786 998.9 18861.4 999 . 4 18929.1 999.3 18999.1 996 . 6 19037 99 5 .4 
19069 . 4 992.6 19082. 5 992.4 19169. 3 990.8 19285 . 4 995 19369 . 2 996. 5 
19395 . 7 996.5 19466.6 996.5 19539.8 996 . 4 19622 . 9 99 7 . 3 19694 . 4 996 . 7 
19720. 5 996.5 19730.2 994.5 19748 . 7 992 . 6 19835.1 990 . 8 19895 . 8 991.8 
19904.5 990 . 4 19996.1 990.2 20002.5 990.4 20015. 5 997 . 7 20035 990 
20091.8 991.6 20171.9 991.2 20269.1 991. 6 20343 . 1 990 . 4 20356 . 9 990 

20360 988.9 20373.3 988 20379.2 986.7 20421 985.4 20490 . 4 985.8 
20544.3 985.8 20576 . 7 983.8 20636 .9 982. 520685.221001.4 16 20690.8 1003.6 
20719.8 1001. 5 20729 1007.4 

Mann in g ' s n values num= 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

******************** ******************** *********** ** ***************-::******* **** 
16072.3 .025 17185.4 . 043 18300.2 .032 19622.9 . 032 20690 . 8 .032 

Bank Sta: Left Right Lengths: Left c hannel Rig ht coeff contr . Expan. 
19622.920685.22 495 494.64 490 .1 . 3 

I neffective Flow num= 1 
Sta L Sta R Elev Permanent 

16072.3 17111 1008 F 

CROSS SECTION OUTPUT Profil e #PF#1 
**** ******** ********* ***************************** ********************************************* 
* E. G. El ev (ft) 
• vel Head (ft) 
• w.s. Elev (ft) 
• cr i t w.s. (ft) 
* E. G. Slope (ft/ ft) 
• Q Total (cfs) 
* Top width (ft) 

* 1002 .32 
0.91 

* 1001.41 
997.88 

*0 .001436 
*166000.00 
• 3862.05 

* Element 
* wt . n- val. 
• Reach Len. (ft) 
* Flow Area (sq ft) 
* Area (sq ft) 

* Flow (cfs) 
• Top wi dth (ft) 

Left OB * Channel * Right OB * 
0.033 0.032 

495 . 00 494.64 490.00 
*11582.17 *11788.77 
*11668 . 10 *11788.77 

*63303.79 *102696 . 20 
• 2799.74 • 1062 . 31 
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• 

• 

• 

Post-Pro j ect 
*vel Total (ft/s) 7.10 • Avg. vel . (ft/s) 5.47 * 8.71 
*Max chl Dpth ( ft) 18.91 * Hydr. Depth (ft) 4.63 11 . 10 
* Conv . Total (cfs) *4380634 .0 * Conv. (cfs) *1670546.0 *2710087.0 
* Length Wtd . (ft) 494.78 *Wetted Per. (ft) * 2505.07 * 1070.20 
* Min Ch El (ft) 982.50 * Shear (1 b/sq ft) 0. 41 0 . 99 
*Al pha 1.16 *Stream Power ( lb/ ft s) * 2.27 8.60 
* Frctn Loss (ft) 0 . 72 * cum volume (acre-ft ) * 6181. 39 *19440.90 * 1257.25 

C & E LOSS ( f t) 0. 03 * Cum SA (acres) * 1715 .64 * 2078.73 643 . 26 
*********************************************************************************************** 
warning: Divi ded f l ow computed for this cross - section. 
Note: Mul tiple critical depths were found at t his l ocation . The cr i tical depth wi th the lowest, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

• E.G. Elev (ft) * 1003.30 * Element Left DB • c hanne l * Right DB * 
* vel Head (ft) 1.09 * Wt. n-val. 0 . 032 0 . 032 
* w.s. El ev (ft) * 1002 .21 *Reach Len. (ft) 495.00 494 . 64 490.00 
* crit w. s. (ft) 998.36 * Flow Area (sq ft) * 7928.85 *12640.94 
* E.G. s l ope ( ft /ft) *0.001435 * Area (sq ft) 7928.85 *12640.94 

Q Total (c f s) *166000 . 00 * Flow (cfs) *50717.68 *115282.30 
* Top width (ft) * 2190 . 50 * Top width (ft) * 1128.19 * 1062 . 31 

vel Total (ft/s) 8.07 * AVg. vel. (ft/s) 6 . 40 9 .12 
• Max chl Dpth (ft) 19.71 * Hydr. Depth (ft) 7 . 03 11 . 90 
• conv. Total (cfs) *4381569.0 * conv . (c f s) *1338693 . 0 *3042876.0 
* Length wtd. ( ft) 494.75 * wetted Per . (ft) * 1143. 59 * 1071.00 

Min ch El (ft) 982. 50 * shear (1 b/sq ft) 0 . 62 1. 06 
*Al pha 1.08 * stream Power ( lb/ ft s) 3 . 97 9 . 65 
* Frctn Loss (ft) 0.73 *cum volume (acre-ft) 942.69 *20160.08 34.97 
* C & E LOSS (ft) 0.03 *Cum SA (ac res) 138.36 * 2082.88 6 . 81 
*************************** **** ****"::*'*************1:-::*****t;************************************* 

Note: Mu l tiple critical depths were found at this l ocat i on . The criti cal depth with the l owest, vali d, 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 206.32 

Description : 206.32 - FEMA Secti on 0 

Rig ht channel Bank stati on Interpolated 
Stati on El evation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 
16817.7 1002.2 16831.7 1004.4 16847.7 1000 . 1 16903 
17015.9 999.8 17073 . 2 995 . 7 17113.2 998 . 3 17193 . 6 
17336.8 998 . 4 17343.9 998 . 8 17416.7 997 . 2 17461 

17612 1000.6 17634.8 999.5 17703 . 3 1001.3 17735 .8 
17843.7 998 . 5 17853.7 998 17875 . 9 994 . 2 17903.4 
18028.7 995 . 2 18096.2 993 . 6 18102.6 993.3 18134.8 
18192.6 1000.1 18243.3 992.5 18301.4 992.6 18329.8 
18429.4 987 . 7 18495.6 987.8 18512 .7 986. 5 18544.6 

18647 992.5 18707.1 997.1 18782.1 996.8 18869.6 
18895.7 996 . 8 18922 . 1 996 . 8 18939 . 9 995 . 3 18961. 5 
190 55 . 1 991.9 19120.2 992 . 7 19199 . 6 995 . 3 19288 
19433.6 998.5 19488.7 998 . 2 19527 .8 996 . 5 19535 
19619.6 996.5 19696 . 3 996 . 5 19801. 3 996.5 19818 
19917.7 993.3 19992 . 8 991. 2 20076.4 989 . 2 20107.3 
20194 . 5 994.9 202 17.3 987.2 20265 .3 989 . 9 20314.9 
20372.9 988. 8 20409.1 988.6 20435 986.4 20447. 1 
20589.2 986 . 1 20647 . 7 982.8 20703 . 3 983 . 2 20732 . 7 
20816.2 997 . 6 2084 7. 3 998.3 20854.91000.773 20855.6 
20959.7 1001.8 20988 . 9 1002 . 7 21076.4 1002.8 21150 . 5 
21295.2 1002 . 7 21368 1003.3 

Manning ' s n va 1 ues num= 
sta n val Sta n val 

5 
Sta n val Sta 

16817.7 . 043 18404.3 

Bank Sta: Left Righ t 
19488.7 20854.9 

Ineffecti ve Flow num= 
Sta L Sta R El ev 

16817.7 17150 1004 
20899. 3 21368 1004 

. 032 19488 . 7 .032 20889.3 

Lengths: Left channel 
515 513.83 

Permanent 
F 
F 

Ri ght 
520 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

997.6 16998 . 5 
998.2 17277 .8 
999. 1 17530.2 

1000 . 4 17761.4 
993 . 9 17962.9 

1001.1 18154.4 
993 . 4 18404 . 3 
986.5 18577 
997 . 5 18885 
991.6 18990.7 
998 .1 19351.7 
995.3 19546.5 

996 19830. 1 
989 20181.4 

990.8 20362.4 
986.7 20565.6 
988 . 7 20805 . 2 

1001 20889 . 3 
1002 . 8 21226. 3 

n val Sta 

. 032 20988 . 9 

Coeff Contr. 
.1 

999.5 
999.4 

1000 
998.4 
996 .3 

1000.2 
989.6 
989.5 
997.8 

990 
998.3 
994.9 
994. 5 
989. 5 
989.9 
989.2 

991 
1002 

1002.8 

n va l 

.025 

Ex pan. 
. 3 

* E.G . El ev (ft ) * 1001. 56 * El ement Left DB * Chann e l Right DB * 
* vel Head (ft) 0 . 80 • wt. n-val . 0.035 0.032 
* w.s. El ev (ft) * 1000.76 *Reach Len . (ft) 515 . 00 513 . 83 520 . 00 
* cri t w. s . (ft) 997 . 04 • Fl ow Area (sq ft) *11528 . 58 *13024.99 
* E. G. s l ope ( f t/ft ) *0 . 001495 * Area (sq ft) *12280.60 *13024.99 
* Q Total (cfs) *166000.00 * Flow (c f s) *61169.30 *104830.70 
*Top widt h (ft) * 3961.10 • Top width (ft) * 2594.93 * 1366. 17 

ve l Total (ft/s) 6.76 • Avg. ve l. (ft/s) 5 . 31 8.05 
*Max Chl Dpth (ft) 17 . 96 * Hydr. Depth (ft) 5.03 9 . 53 
* Conv . Total (cfs) *4293590 .0 * Conv. (cfs) *1582144.0 *2711446.0 
* Length Wtd . ( ft ) 514.23 • wetted Per. (ft) 2293.48 • 1372.18 
• Min ch El (ft) 982.80 • shear ( lb/ sq ft) 0.47 0.89 
• Alpha 1.12 • stream Power ( lb/ ft s) 2.49 7.13 
• Frctn Loss (ft) 0.85 • cum vol ume (acre-ft) 6045.31 *19300.02 * 1257 . 25 
* c & E Loss ( ft ) 0.01 • cum SA (ac res) * 1684.99 * 2064.94 643.26 
*********************************************************************************************** 

warning: Di vided flow computed for this cross - secti on. 
Note : Multipl e cri tical depths were found at thi s l ocati on . The cri tical dept h with the l owest, valid, 

water s u rface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
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Po s t -Project 
**************1<***** *********'*********t:********************************************* *********** 
* E.G. Elev (ft) * 1002.5 5 *El ement Left OB * Channel *Right OB * 
• vel Head (ft) 0.99 • Wt . n-val. 0.032 0.032 
• w.s. Elev (ft) * 1001.56 *Reach Len. (ft ) 515.00 513 . 83 520.00 
* Cri t W. S . (ft) 997.90 * Flow Area (sq ft) * 7081.88 *14109. 49 
• E. G. Sl ope (ft/f t) *0 . 001498 * Area (sq ft) * 7081.88 *14109.49 
* Q Total (cfs) *166000 . 00 * Fl ow (cfs) *46127 .79 *119872.20 

Top width (ft) • 2377.93 • Top wi dth (ft) • 1011.76 • 1366.17 • 
ve l Total (ft/s) 7.83 * Avg. vel . (ft/s) 6.51 8.50 

* Max Chl Dpth (ft) 18 .76 * Hydr. Depth (ft) 7 . 00 10 . 33 
• Conv. Total (cfs) *4288577 .0 • Conv. (cfs) *1191702 . 0 *3096875.0 
• Length Wtd. (ft) 514.13 • wetted Per . (ft) • 1026.57 • 1372.97 
• Min ch El (ft) 982 . 80 • shear ( l b/sq ft) 0. 65 0. 96 
• Al ph a 1.04 * Stream Power (lb/ ft s) * 4.20 8.17 
• Frctn Loss (ft) 0.83 • Cum vol ume (acre-ft) 857 .40 *20008.20 34 . 97 
• c & E Loss (ft) 0.00 • c um SA (acres) 126 . 21 • 2069 .10 6.81 
**1l****"'*******************************************************>l:******************************* 

Note: Multipl e critical depth s were found at this location . The critical depth with the lowest , valid , 
water surface was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Descr iption: 206.22 

RS: 206 . 22 

R1ght Channel Bank Statlon Interpol ated 
Stat1on El evat1on oata num~ 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

16557.5 1004.3 16639.4 1004 16713 . 7 1003.6 16806.6 1001.8 16878 .4 
16892.3 998 . 9 16946.1 1002.9 16955 . 9 1004.8 16975.7 997.5 16981.9 
16987.4 998 . 1 17046 .8 996.8 17159 . 7 997 17260.1 998.5 17320. 1 
17343.9 994 . 5 17380 .4 994.5 17400.6 996.8 17408 996.8 17477.4 
17541.1 999 . 5 17596.5 998.4 17631.6 996.8 17724.8 998.9 17740.4 
17771.5 991.4 17846.4 992.8 17904 . 5 993.5 17940 995.6 18004.2 
18016.1 997 . 5 18035.4 995.9 18079 . 4 996. 3 18103.6 997.7 18147.1 
18161.3 993 . 8 18238.9 993.7 18321. 5 992.4 18333.6 991.4 18443 .6 
18455 .9 991.4 18507.4 994 .4 18550 . 2 989.5 18634.4 989 . 6 18723 . 2 
18759 . 4 986.3 18833.1 991.5 18933 . 1 991.9 18987.8 992.5 1905 8 
19110.4 996.4 19138.8 999.5 19223.6 1000.6 19278 .4 1001. 5 19361.2 
19370.9 998. 6 19381.6 1000.1 19456 . 3 999.5 195 12.1 996.4 19583 
19660.7 994.4 19691.9 994.4 19781. 3 994.4 19826.6 994.4 19870 
19877.4 990.6 19912.2 990 20004 . 6 991. 9 20079 991.3 20117.2 
20188 . 2 986.9 20282 986.7 20306 . 6 994.7 20332 . 7 985.9 20338.2 
20423. 1 985. 1 20525.8 983 20611.1 984. 7 20700. 7 989.7 20755.5 
20766.6 995 . 9 20807.8 996 .5 20844 . 2 994.9 20887.6 996.6 20898.1 
20968.3 999 20974.6 999 . 120977.35999.842 3 20990 . 9 1003. 5 21017.9 
21148.3 1002 . 6 21222.8 1003.1 21294 . 4 1003.3 21307.8 1003 . 3 21385.2 
21467 . 9 1003 . 9 21480 1004 

Manni ng ' s n va 1 ues num= 4 
Sta n val Sta n val sta n val sta n val 

***************** ********************************'*************** 
16557.5 . 043 19278.4 

Bank s ta: Left Right 
19278.420977.35 

Ineffective Fl ow num= 
Sta L Sta R El ev 

16557 . 5 16955 . 9 1004 
21480 21480 1004 

.043 19583 .032 20990.9 

Lengths: Left Channel 
500 502 .44 

Permanent 
F 
F 

Ri ght 
460 

CROSS SECTION OUTPUT Profile #PF#1 

.025 

coeff cont r . 
.1 

999 
999.4 
997.5 
998.9 
998.5 
995.6 
997 . 6 
991.4 
987 . 6 
994.5 

1000.2 
994.5 
992 . 6 
990.7 
985.9 
992.3 
998.3 

1001.7 
1003.5 

Expan. 
. 3 

************************* ************************ ** ******************************************** 
• E.G . El ev (ft) * 1000.70 • El ement Left OB • Channel * Right OB 
• vel Head (ft) 0 . 87 • Wt. n-val . 0.04 3 0.032 
• w.s. Elev (ft) 999 .83 * Reach Len. (ft) 500 . 00 502.44 460.00 
• crit w.s. ( ft) 996.54 • Fl ow Area (sq ft) *11715.22 *13207.08 
• E.G . slope (ft/ft) *0 . 001855 • Area (sq ft) *11741.90 *13207 .08 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *53201.89 *112798 . 10 
• To p wi dth (ft) • 3819.75 • Top width (ft) * 2242 . 04 • 1577.71 

vel Total (ft/s) 6.66 * AVg . vel. ( ft /s) 4.54 8.54 
* Max chl opth (ft) 16 .83 • Hydr. oepth ( f t ) 5.34 8.37 
• conv. Total (cfs) *3853835.0 • conv . (cfs) *1235128.0 *2618707.0 
• Length wtd . ( ft) 501.63 • wetted Per. (ft ) • 2198 . 36 • 1582 .28 
• Minch El (ft) 983 . 00 • s hear ( l b/ sq ft ) 0.62 0.97 
• Al ph a 1.27 • stream Power (lb/ ft s) • 2.80 8.26 
• Frctn Los s (ft) 0 . 99 * Cum vol ume (acre-ft) • 5903.31 *19145.30 * 1257 .25 
* C & E LOSS (ft) 0 . 00 * Cum SA (acres) * 1656.39 * 2047.58 643.26 
*********************************************************************************************** 

warning : Di vi ded fl ow computed for thi s cross-secti on . 
Note: Mul t i pl e cri t i cal dept hs were fo und a t t hi s location. The critical depth wi th the l owest, val id, 

water surface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
*********************************************************************************************** 
* E. G. Elev (ft ) * 1001. 72 * El ement Left OB * Channel * Right OB * 
• ve l Head (ft) 1.03 * Wt. n-val . 0 . 043 0 . 032 
* w.s. El ev (ft) . 1000 . 69 * Reach Len . (ft) 500 . 00 502 . 44 460.00 
* Crit w.s. (ft) 996 . 71 • Fl ow Area (sq ft) * 6624.84 *14611. 29 
• E.G. slope ( ft / ft) *0. 001734 • Area (sq ft) * 6624.84 *14611.29 
• Q Total (cf s) *166000 . 00 ° Fl OW (cfs) *38880. 52 *127119. 50 
• To~ \vi dth (ft) • 2441.77 • Top wi dth (ft) 794.27 • 1647.50 

ve Total (ft/ s) 7. 82 • Avg. vel. (ft/s) 5. 87 8. 70 
• Max chl Dpth ( f t) 17.69 • Hydr. Depth (ft) 8. 34 8.87 
• conv. Total (c f s) *3986076 .0 • Conv. (cfs) *933618 . 8 *3052457.0 
• Length wtd . (ft) 501.89 * wetted Per. (ft) . 804 . 40 • 1652.99 . 
* Min Ch El ( ft) 983.00 * shear (lb/sq ft ) 0 . 89 0 . 96 
• Al pha 1.08 * Stream Power ( l b/ f t s) * 5.23 8. 33 
* Frctn LOSS (ft) 1.04 • cum vol ume (acre-ft) 776.37 *19838 . 81 34.97 
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Post-Project 
* C & E LOSS (ft) 0 . 02 * Cum SA (acres) 115.53 * 2051.32 6 . 81 
**********'ll""*******"'****************************** ********************************************* 
warning: 
warning : 

Divided f low computed for this cross-secti on . 
The energy loss was greater than 1.0 ft (0. 3 m) . between t he current and previ ous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at th i s l ocation. The critical depth with the lowest, 
water surface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

I NPUT 
Descript ion: 206 . 13 

RS: 206.13 

Rl ght channe 1 Bank statl on Interpo 1 a ted 
Stat1on Elevat1on Data num= 97 

Sta El ev Sta El ev Sta 

16722 . 1 1002.8 16785.1 1002 . 2 16877. 3 
17014.5 1000.3 17057 . 5 998.5 17070.3 
17342 . 3 992 . 1 17417.8 994 .4 17490 . 8 
17668 . 4 995 . 8 17699.1 991.3 17790.1 
17996. 1 993.2 18017 . 5 997 . 2 18080.8 
18166.8 991.3 18235 . 4 991.3 18302.6 

18432 988.4 18469 . 5 988 . 4 18475 . 1 
18568 . 5 987.1 18688.1 988 . 4 18765. 4 

18915 999. 2 18980.4 995.4 19020.4 
19162 1001.6 19203 1003.8 1920 5.7 
19294 999.3 19352.5 999.3 19369.3 

19547.3 995.6 19615.3 994.4 19675.1 
19852 . 5 988 . 3 19926.3 986 . 6 19938.1 

19959 986.7 20036.9 986.5 20105.4 
20183 .5 987.1 20270.6 987.9 20276.8 
20366 . 8 987.4 20431.3 985.5 20458 . 7 
20557 .7 986 . 6 20563.2 987.2 20637 

20685 996.6 20699.6 998 20710.6 

Elev sta Elev sta 

1002.1 16908.3 1000.9 16979. 6 
997 . 5 17183. 2 997.5 17222.6 
994 .6 17494 994 . 7 17613. 2 
992 . 3 17861.7 993 . 7 17934.2 
996.1 18121.2 996.9 18147.1 
991.3 18386 991. 3 18421.8 
989.5 18500.2 989.3 18504.2 
989.5 18782 .8 992.5 18860.9 
994.5 19089.1 997.3 19153.9 

1003 . 2 19223.2 1003 19263 . 9 
998. 5 19381.9 996.4 19450.5 
990.6 19753.3 990.5 19774.8 
987 . 1 19943 . 1 987.8 19956 
986 . 3 20129 . 5 986.8 20164.8 
988 . 6 20297.8 988 . 6 20342.4 
984.6 20505.9 984 . 6 20523 . 1 
987 . 5 20656 988.4 20660 . 4 
997.6 20766.4 997 . 9 20788 . 2 

20848 . 3 996. 7 20868. 5 996 20903.4 995.720914 . 99998 . 8712 20934 . 1 
20964.8 1000.3 20989 . 1 1000 . 6 

Manning • s n values num= 3 
Sta n val sta n val Sta n val 

********************** ********************* ***** 
16722.1 .043 19203 .033 20934 . 1 .032 

Bank Sta: Left Right Lengths : Left Chan ne l Ri ght coeff Con t r . 
1920320914.99 490 483.44 540 .1 

CROSS SECTION OUTPUT Profile #PF#1 

El ev 

1000.9 
994.5 
996.3 
993.6 
992.3 
989. 5 
988.4 
996.5 

1000 . 5 
1000 . 5 

995 . 7 
990.4 
986.6 
990.8 
987.5 
985.6 

988 
997 

1004.1 

Expan. 
. 3 

********************* ** **************'k********** ************* ****** *** ********** *************** 
• E.G. Elev (ft) 999.71 • El ement Left OB • channel • Ri ght OB • 
• vel Head (ft) 0.86 • Wt. n-val . 0.043 0 . 033 
• w.s . Elev (ft) 998 . 84 • Reach Len. (ft) 490.00 483 . 44 540 . 00 
• crit w. s. (ft) • Flow Area (sq ft) *11343 . 04 *12898.46 
• E. G. s l ope (ft/ ft) *0.002097 • Area (sq ft) *11343.04 *12898.46 
• Q Total (cfs) *166000.00 • Flow (cfs) *57077.14 *108922 . 90 
• To\' width (ft) • 3610 . 69 • Top width (ft) • 2057.86 • 1552 . 83 

ve Total (ft/ s) 6 . 85 • Avg. vel . (ft/ s) 5.03 8.44 
• Max chl Dpth (ft) 14.24 • Hydr. Depth (ft) 5.51 8.31 
• conv. Total (cfs) *3625268.0 • Conv . (cfs) *1246506.0 *2378763 . 0 
• Length Wtd. (ft) 485.81 • wetted Per . ( f t) • 2060.23 • 1556 . 11 
• Min ch El (ft) 984.60 • shear (1 b/ sq ft) 0. 72 1. 08 
• Alpha 1.18 • stream Power ( l b/ft s) • 3.63 9.16 
• Frctn Loss (ft) 1. 19 • cum volume (acre-ft) • 5770.82 *18994.74 • 1257.25 
* C & E LOSS (ft) 0 . 04 * Cum SA (acres) * 1631.71 * 2029 . 52 643.26 
******** *** *** ******* ************************************* *** **********"'*********************** 
warning : Di vided f l ow computed for t his cross-sect i on. 
warning: The energy l oss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

section . This may indicate the need for addit i onal cross sections. 

CROSS SECTION OUTPUT Profi l e #PF#2 
********************* ************************************************************************** 
* E.G. El ev (ft) • 1000.66 * Element Left OB * channel * Right OB * 
* vel Head (ft) 1. 23 * Wt . n-val. 0.043 0 . 033 
* w.s. El ev (ft) 999 . 43 * Reach Len. (ft) 490.00 483 . 44 540 . 00 
* crit w.s. (ft) • Flow Area (sq ft) • 5507.57 *13816. 21 
• E.G. slope (ft/ ft) *0 . 002539 • Area (sq ft) • 5507 . 57 *13816 . 21 
• Q Total (cfs) *166000.00 * FlOW (cfs ) *35563 . 61 *130436 . 40 

• ~~I' ~~~~~ (ft ) * 2386.31 * Top Width (ft) 762.20 • 1624 . 11 
(ft/ s) 8. 59 • Avg. vel . (ft/ s) 6.46 9.44 

* Max Chl Dpth (ft) 14.83 • Hydr. Depth (ft) 7 . 23 8. 51 
• conv . Total (cfs) *3294110.0 • conv. (cfs) *705725 . 5 *2588384.0 
• Length Wtd. (ft) 484 . 60 * wetted Pe r . (ft) 771.32 • 1627.99 
• Min ch El (ft) 984.60 • Shear (1 b/ sq ft) 1.13 1. 35 
• Alpha 1.07 • stream Power ( l b/ft s) . 7 . 31 12.70 
* Frctn LOSS (ft) 1.44 • cum vol ume (acre - ft) 706.74 *19674. 86 34.97 
* C & E LOSS (ft) * 0.06 • cum SA (acres) 106.60 • 20 32.45 6.81 
******* ************* *******'If****************************** ****** ***** ** ******** **** ***** ******* 
warning: 
warn i ng: 

warning: 

Divided fl ow computed for this cross-section. 
The vel oci ty head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section . This may indicate the need for addi ti onal cross sections. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 206 . 03 
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Post-Project 
Description : 206.03 
Station Elevation Data num= 96 

Sta El ev Sta El ev Sta El ev Sta El ev St a El ev 
* * ********* ** * ******* ** * * * * * * ********* *** * * * * * * * ********* * * * ********** ********** 

16802.9 1002.4 16810.4 1002 16813 . 6 1000.9 16824 
16890.3 1000.8 16957 .6 998.6 16974.2 996.3 17051 
17158.8 996.3 17238 . 1 994.4 17268.4 993 . 9 17337 .7 
17531.5 992 .2 17538.3 993.5 17547.2 994. 4 17602. 5 
17711. 8 998 . 8 17753.6 997.9 17811 .8 999.7 17868.4 
17888.6 992.2 1792 1. 7 991. 3 17955.9 991. 3 18046.3 
18208.5 993 . 4 18309 .7 993.6 18420.9 99 3 . 3 1844 7. 9 
18517.5 985 . 1 18549.4 986.9 18588 984 18644.4 
18774.2 998.9 18830 995.4 18904.6 994 . 2 18908 . 3 
19086.5 1000.5 19177 1002.9 19201. 9 1004 . 4 19226.8 
19274.5 1000. 5 19281. 8 998.5 19300. 1 995 . 7 19315.7 
19400. 5 994.3 19413 . 5 991. 2 19424.9 989.1 19482. 5 
19554 . 4 985.8 19658 . 8 985.8 19753.3 98 5 . 9 19822. 1 
19870.5 986.6 19902 . 2 987.2 19919.6 986 . 6 19994 .1 
20133 . 4 987.5 20176 . 6 991. 9 20201.4 992 . 1 202 16.4 

203 54 993 20378 . 4 992 20392 989 . 3 204 10.4 
20479.5 986.9 20548 985 .1 20601.3 984.5 20610.2 
20711. 9 992 . 7 20772.6 995 . 4 20851.6 995. 1 20876.8 
21099 . 7 995.7 21122.5 995 . 9 21132. 1 998 . 6 21160 . 4 
21184 . 2 999.9 

Manning's n va lues num= 3 
sta n val sta n val sta n val 

********* ** ***** *********** **************** *** ** 
16802.9 . 043 19201.9 .033 20772 . 6 .032 

Bank Sta: Left Right Lengths: Lef t cha nne l 
19201 . 9 20772.6 590 513.6 

I neffect i ve Fl ow num= 1 
Sta L St a R El ev Permanent 

16802.9 16900 1003 F 

CROSS SECTION OUTPUT Profile #PF#1 

Right 
510 

1002.4 16844.6 
996.3 17118 . 7 
992.2 17429.7 
996.5 17662 
998 . 8 17876 
991.3 18129 
989.4 18457.8 
992 . 4 18712 . 4 
994.2 18995.9 

1002.9 19249.6 
994.3 19390.1 
986 . 8 19510.1 
985.9 19854.2 
987.8 20078.9 
992.9 20292. 1 
989 .1 20427.7 
984 . 8 20660.5 

995 20972.6 
1005.3 21175.8 

coeff contr. 
.1 

1000.6 
996 

992 . 2 
996.6 
996.8 
992 . 2 
986.4 
995.4 
996.3 

1003.2 
994.3 
986.8 
986.9 
988.1 
994.2 
986.6 
989 . 4 
994.7 
999.9 

Expan. 
. 3 

********1<****** * * ******* * ** * *********1<'~•*****1<** * ** * *********************************** * ** * ***** 
• E.G. El ev ( ft ) 998.47 • El ement Left OB • cha nnel • Ri gh t os • 
• vel Head (ft) 1.28 • Wt. n- va l . 0.043 0 . 033 0.032 
• w.s. El ev (ft) 997 . 19 • Reach Len . ( ft ) 590.00 513.60 510.00 
* cri t w.s. (ft) 995 . 40 • Fl ow Area (sq ft ) * 7301.57 *12448.57 718 . 57 
• E.G. s l ope ( f t / ft) *0.002920 • Area (sq f t) • 7301.5 7 *12448.57 718.57 
• Q Tota l (cfs) *166000 .00 * Fl ow (cfs) *38067 . 28 *125045 . 60 • 2887.13 
• Top wi dth ( ft ) * 3627 . 33 * Top wi dth ( ft ) • 1790.61 • 1482.23 354 . 48 

vel Total ( ft /s) 8 . 11 • Avg . vel . ( ft /s) 5 . 21 10.04 4 . 02 
* Max Chl Dpth ( ft) 13 . 19 * Hydr. Depth ( ft ) 4 . 08 8.40 2.03 
• conv. Tot a l (c fs ) *3071777.0 • conv . (cf s) *704422.8 *2313929.0 * 53425 . 3 
• Length wtd. ( ft ) 528.46 • wetted Per. ( ft ) • 1793.59 • 1484.21 354 . 67 
* Min ch El ( ft ) 984.50 • shear ( lb/sq ft ) 0 . 74 1.53 0 . 37 
• Alpha 1.25 • Stream Power ( l b/ft s) * 3 . 87 15.36 1. 48 

Frctn Loss ( ft ) 1.19 • Cum volume (ac r e- ft ) • 5665.95 *18854 . 09 1252 . 79 
• c & E Loss ( ft ) 0 .12 • cum SA (acres) • 1610.07 • 2012.68 641 . 06 
***** 1< * * **** ***** * * * * * *********************1<******** * **** * ** ************************ * ** * ******* 

warnin g: Di vided fl ow computed for t hi s cross-section . 
warnin g: The energy l oss was greater than 1. 0 ft (0.3 m). between the curre nt and previous cross 

secti on. This may indicate the need for addition a 1 cross sections . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
****************** *** *********************** ***************** ********************************** 
* E.G. Elev (ft) 999 . 15 * Element Left OB * Chann el * Ri ght OB * 
• vel Head (ft ) 1.78 • Wt . n-val. 0.043 0.033 
* w.s. Elev (ft) 997 . 37 • Reach Len. ( ft ) 590.00 513.60 510 . 00 
• crit w. s. (ft ) 995 . 41 * Flow Area (sq ft ) • 3391.07 *12720.36 
• E.G. s l ope ( ft / f t) *0.003548 • Area (sq ft ) • 3391.07 *12720. 36 
* Q Total (cf s) *166000.00 * Fl ow (cfs) *23329 . 40 *142670.60 
• Top width (ft ) * 2131.13 * Top wi dth (ft) 647.70 • 1483 . 43 

ve l Total ( ft /s) 10 . 30 • Avg. vel . ( ft /s) 6 . 88 11.22 
* Max Chl Dpth (ft) 13.37 * Hydr. Depth ( ft ) 5.24 8 . 57 
* co nv. Tot a l ( cfs) *2786996.0 * Co nv . (cf s) *391680.3 *2395315 . 0 
* Length wt d . ( ft) 524.67 * wetted Per . ( ft ) * 653 . 26 * 1487 . 40 • 
* Min ch El ( ft ) 984 . 50 • Shear (1 b/sq ft ) 1.15 1. 89 
• A 1 pha 1. 08 • stream Power (1 b/f t s) • 7 . 91 21.24 

Frctn LOSS (ft) 1.16 * Cum Volume (acre-ft ) 656.69 *19527 . 61 34.97 
c & E Loss (ft ) 0 . 28 • c um SA (acres) 98 . 67 • 2015 . 21 6 . 81 

************ ************ ************************* **************** ****** *************** ** ******* 

warning: 
warning: 

war ni ng: 

warning: 

Note: 

Divided fl ow computed for this c r oss-secti on . 
The vel ocity head has changed by more th an 0 . 5 ft (0.15 m) . Thi s may indicate th e need for 
addi tional cross secti ons. 
The conveyance rati o ( upstream conveyance di vi ded by downstream conveyance) i s 1 ess than 
0 . 7 or greater than 1 .4. This may indicate the need f or addit i ona l cross secti ons . 
The energy l oss was greater than 1 . 0 ft (0 .3 m) . be t ween the current and previous cross 
section . Th i s may indi cat e the ne ed f or additional cross sections. 
Multiple critical depth s were found at this l ocation . The c r itical depth with the l owest, valid, 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descript i on: 205 . 94 

RS: 205 . 94 

Station El evation Data num= 96 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

********************************************** ** ************* ***************** ** 
16903.8 1000.5 16909 . 4 1000 16920 . 9 1001.6 16972.5 1001.2 16975.5 1000 . 3 
16985.1 1001. 6 17007.6 998.7 17082.9 996.3 17151.6 996.3 17234 996.3 
17267.9 996.3 173 36.5 996 . 2 17426 996.4 17508.2 996.2 17592.3 996.3 
17688 . 9 994.4 1773 3.4 994 17754 . 7 991.9 17830. 3 991.2 17928 993.4 
17928.3 993.4 18000.5 993 . 2 1804 1. 8 993.1 18116.7 993 . 3 18216.4 993.4 
18279.7 991.1 18294 . 7 987.3 18302.5 986. 7 18362. 5 986.9 18376.8 985.1 
18407.6 986 .2 18496 . 1 984.1 18565 . 5 985.4 18614.9 987 . 2 18629. 5 988.4 
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• 

18642.1 
18916.1 
19199.3 
19535.3 
19926 . 3 
20149.5 

20345 
20569.1 
20686.6 
20938 . 8 
21195 .3 
21402. 4 

21683 

988.5 18669.8 
992.8 18941. 2 

982 19250 
985 19613 . 6 

989.4 19994.7 
990.4 20183.7 
989.3 20445 . 6 

981 20589.6 
992.8 20704.4 
991. 7 20969.6 
994.9 21265 .8 
995.6 21473 . 1 

1001.6 

Manning' s n values 

994.1 18756.5 
994. 2 19004 . 1 
981.9 19337 . 5 
984.8 19703.6 
989.1 20082 . 6 
994.3 20237 
986.5 20507 . 2 

984 20612 
994.4 20767 
993 . 5 21038 . 9 
994 . 7 21288.8 
995.1 21527. 7 

num= 

994. 7 18817.1 
991 19053.5 

981. 5 19354 . 9 
985.4 19775.9 
988.9 20106 . 6 
990 . 7 20262.2 
982 . 5 20519 . 9 
989 . 6 20643 
996.6 20871.9 
995. 4 21103 

994 21309 . 9 
994.8 21551 

St a n va l sta n va l 
4 
s t a n va l sta 

16903.8 . 043 18817.1 

Bank St a : Left 
18817 .1 

I neffective Flow 
Sta L Sta R 
21215 21683 

Right 
20767 

num= 
Elev 

999 

.03 3 20767 .032 20938.8 

Lengths : Left Channel 
505 506 .69 

1 
Pe rmanent 

F 

Ri ght 
510 

CROSS SECTI ON OUTPUT Profile #PF#1 

Post-Project 
995.6 18869.8 993.4 
981.9 19123.4 981.8 
982 . 2 19448.6 985 
989 . 5 19831.1 990.2 
989.1 20111 . 2 988 . 5 
991.4 20291.7 989 . 3 
982.9 20520.2 982. 1 
991.1 20662. 1 992.9 
997.4 20903.2 996.9 
995 . 9 21150.3 993.9 
995.5 21385.6 995.9 
998.8 21641.3 999.1 

n va l 

.037 

Coeff Contr. 
. 1 

Expan. 
. 3 

• E. G. Elev (ft) 997.17 • El ement Left OB • channel • Right OB • 
• vel Head (ft) 0.89 • wt . n-va l . 0.043 0.033 0.036 
• w.s. Elev (ft) 996.28 • Reach Len . (ft) 505.00 506.69 510 . 00 
• Crit w.s . ( ft ) 992 . 36 • Fl ow Area ( s q ft) * 6215.99 *17060.13 528 . 54 
• E.G . Sl ope ( ft / ft) *0.001782 • Area (sq ft) • 6215.99 *17060.13 877 .89 
• Q Tota l ( cfs) *166000 . 00 • Fl ow (cf s) *26725.95 *137949.00 • 13 25.10 

Top width (ft) • 3972 . 87 * Top width (ft) • 1403.39 • 1940.66 628.82 
vel Total (ft/s ) 6 . 97 • Avg. ve l . (ft/s ) 4.30 8.09 2.51 

* Max chl Dpth ( ft ) 15.28 • Hydr. Depth (ft) 4 .43 8.79 1.72 
• Con v . Tota l (cfs ) *3932557.0 • conv . ( cfs) *633140.5 *3268024.0 • 31391.7 
* Len gth Wtd. (ft) • 506 . 47 • wetted Per. (ft) • 1404.90 • 1944.24 307.99 
• Minch El (ft) 981.00 • shea r (lb/ sq ft) 0.49 0.98 0.19 
• Alpha 1.18 • Stream Power (lb/ ft s) • 2.12 7.89 0.48 
• Frctn Loss (ft) 0.66 • cum volume (acre-ft) • 5574.41 *18680.13 • 1243. 45 

:* ;*~*~* ~~~;*£!~2*************2 ;. 2 ~**:*;~~*;!*£:~~; ; 2* ********:* ;~ ~~ ;. !~* *:* ;~~~;.~2* * ** *~~~ ;.~ ;*** 
warning: Divided flow computed for this cross-section. 
Note: Multipl e critical depths were found at this l ocation. The critical depth with the lowe s t, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 

* E.G. El ev (ft) 997.71 * El ement Left OB * Channel *Ri ght OB * 
• vel Head (ft) 0 . 86 • Wt. n-val . 0 . 043 0 . 033 
• w.s. Elev (ft) 996 . 85 • Reach Len. (ft) 505 . 00 506 . 69 510 . 00 
• Crit w.s. (ft) 992 . 30 • Flow Area (sq ft) • 4747 . 93 *18184.85 
• E. G. slope (ft/ ft) *0.001519 • Area (sq ft) • 4747.93 *18184.85 
• Q Total (cfs) *166000.00 • Flow (cfs) *24792.00 *141208 . 00 
* Top width (ft) • 2567.00 • Top width (ft) 617.10 • 1949.90 

vel Total (ft/ s) 7 . 24 • Avg . vel . (ft/ s) 5 . 22 7.77 
* MaX Chl Opth (ft) 15.85 * Hydr. Depth (ft) 7 . 69 9 . 33 
• Conv . Total (cfs) *4259277 . 0 • conv . (cfs) *636120 . 4 *3623156 . 0 
• Length wtd. (ft) 506.48 • wetted Per . (ft) 621.93 • 1953 . 74 
• Min ch El (ft) 981.00 • shear (1 b/ sq f t) 0. 72 0 . 88 
• Alpha 1.06 • Stream Power (lb/ ft s) • 3.78 6.85 
* Frctn Loss (ft) 0.59 • cum volume (acre-ft) 601 . 57 *19345.41 34.97 
• c & E Loss (ft) 0.06 * cum SA (acres) 90 . 10 • 1994 . 97 6.81 
*********************************************************************************************** 
Note: Multipl e crit i cal depths were found at this l ocation . The critical depth with the l owest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descripti on: 205.84 

RS: 205.84 

Station Elevation Data num= 96 
St a El ev Sta El ev Sta El ev sta El ev sta El ev 

****** * *** * *** * * ****** * ********************************************'~<******** * *** 
17154.7 999 . 5 1716 7. 6 998 . 3 17173.7 999 17242.7 999.3 17319.2 999.3 
17395. 4 998.8 17445.8 998.6 17482 . 3 997.2 17534.1 997.5 17544. 3 997 . 1 
17572.5 997. 3 17612.4 996 . 5 17644 . 3 993 . 7 17719.4 994.2 17735.7 993.6 

17775 993 . 6 17842 . 8 992 . 3 17862.2 987.5 17958.9 987.6 17969. 5 989.4 
18029. 4 989 . 1 18042.3 990.1 18085.3 986.5 18121.7 984 . 6 18194.4 985 
18242.1 986.4 18267.7 98 7. 9 18 304. 8 988.6 18343.6 988.3 18423.5 987.9 
18487.6 987.3 18519 . 2 980.3 18575 . 4 985.3 18594.1 984.3 18599.2 983 
18611. 3 981.7 18624. 5 979.5 18698.1 979 . 6 18782 . 8 980 . 6 18852.2 980.4 
18868 . 5 982.8 18970.3 982 . 9 19086.6 984 . 3 19137.9 986 19161.5 987.5 
19244 . 2 986. 1 19262.6 985.8 19339.3 985.7 19420.2 986.1 19521. 7 987.3 
19606 . 4 989.5 19664.7 990.4 19734.4 992 19762.4 991.1 19876 . 6 990.8 
19965 . 5 989.4 20028 . 7 988 . 2 20132. 7 984 . 3 20147.5 983.5 20176 983 
20199.7 984 . 8 20287.6 984.2 20364 . 3 982.3 20417.7 981.2 20446 . 2 981. 5 
20481.4 989.8 20508 994.7 20535 . 7 996 20575.3 996.4 20613.9 995.2 
20691. 5 994. 7 2073 7. 2 994 . 6 20809 . 8 995.7 20816.4 996 20875 995.1 
20909.1 992.8 20953 . 5 994 . 7 21021.3 995.7 21074 . 7 995 . 5 21087 . 2 993 . 8 
21126.7 992 . 2 21139 . 8 993 . 2 21222.1 993.7 21281.4 994.3 21334 . 2 993 
21367 . 3 994.1 21398 . 1 992 . 4 21450.5 994. 8 21460 991.6 21508 . 8 993.1 
21563.2 993.7 21607.4 993.3 21622.3 993. 7 21634.1 995 . 7 21671.2 996.7 

21696 999.5 

Manning • s n va 1 ues num= 5 
Sta n val sta n val sta n val sta n val Sta n val 

************** *************************** ***** ********************************** 
17154.7 . 043 18487.6 . 043 18575. 4 .032 20535 . 7 .032 20875 . 037 
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Bank Sta: Left Right Lengths: Left Channel 
18487 . 6 20535.7 495 496 

Ineffective Flow num= 1 
Sta L Sta R El ev Permanent 
21450 21696 999 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Right 
480 

Post-Project 

coeff Contr. 
.1 

Ex pan . 
. 3 

E.G. El ev (ft) 996.43 • El ement Left OB • channel * Right OB • 
• vel Head (ft) 0.64 • Wt. n-val. 0 . 043 0.033 0.036 

w.s . Elev (ft) 995 . 78 * Reach Len. (ft) 495 . 00 496.00 480.00 
* Crit w. s. (ft) 991.10 * Fl ow Ar ea (sq ft) * 5827.68 *20747.91 * 1226 . 92 
• E.G. slope (ft/ ft) *0.001006 *Area (sq ft) • 5827.68 *20747 . 91 * 1697.20 

Q Total (cfs) *166000 . 00 * Flow (cfs) *22730 . 35 *141072.70 * 2196 . 97 
* Top width (ft) * 3933 . 88 * Top width (ft) 867.04 • 2043.50 * 1023 . 33 

vel Total (ft/s) 5 . 97 * Avg. vel . (ft/s) 3.90 6.80 1.79 
* Max Chl Dpth (ft) 16 . 28 * Hydr. Dept h (ft) 6.72 10.15 1.47 
* Conv. Total (cfs) *5233237.0 * conv. (cfs) *716586.3 *4447390.0 * 69260.5 
• Length wtd. (ft) 495 . 56 * wetted Per . (ft) 868.21 * 2046 . 96 836 . 58 
* Minch El (ft) 979.50 shea r (lb/ sq ft) 0.42 * 0.64 0.09 
* A 1 pha 1.16 * Stream Power (1 b/ ft s) • 1. 64 4 . 33 0.16 
• Frctn Loss ( ft) 0.65 *cum volume (acre-ft) • 5504 . 60 *18460.23 • 1228.37 
• c & E Los s (ft) 0 . 00 *cum SA ( acres) • 1575.28 * 1969.3 3 625.63 
*********************************************************************************************** 
warning : Divided flow computed for thi s cros s-section. 
Note: Multiple critical depths were found at this locati on. The critical depth with the lowest, val id, 

water s urf ace was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

E.G. Elev (ft) 997.06 * El ement Left OB * Cha nnel * Right OB * 
• vel Head (ft) 0.67 Wt. n- val . 0.043 0 . 033 
• w.s. Elev ( ft) 996.39 *Reach Len . (ft) 495.00 496 . 00 480.00 
* crit w. s . (ft) 991.10 * Flow Ar ea (sq ft) • 3668.58 *21988 . 48 

E. G. s l ope (ft/ft) *0.000928 * Area ( s q ft) • 3668.58 *21988.48 
* Q Total (cfs) *166000.00 * Flow (cfs) *16967.54 *149032 . 50 
* Top width (ft) * 2435.70 * Top width (ft) 387.60 * 2048.10 

ve l Total (ft/ s) 6.47 • Avg. vel. Cft/ s) 4.63 6 . 78 
Max chl Dpth (ft) 16.89 • Hydr. Depth (ft) 9.46 10.74 

* Conv . Total (cfs) *5449105.0 * Conv. (cfs) *556975.2 *4892130.0 
• Length Wtd. ( ft) 495.95 * wetted Per. (ft) 398.36 * 2051.95 
• Min ch El (ft) 979.50 shear (1 b/ sq ft) 0. 53 0 . 62 
• Al pha 1.04 * St r eam Powe r ( lb/ ft s ) • 2. 47 4.21 

Frctn Loss (ft) 0 . 58 *cum vol ume (acre-ft) 552 . 78 *19111.76 34 . 97 
c & E Loss (ft) 0.01 *cum SA ( acres) 84.28 • 1971.72 6 . 81 

********************* ************************************************************************** 

Note: Mu l tip l e critical depths were found at t his location . The crit i cal depth with the lowest , valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descr i pt i on : 205.75 

RS: 205.75 

Station Elevation Oata num= 96 
Sta El ev St a El ev Sta El ev Sta El ev Sta El ev 

* * * ** ** * * * * * * * ******* * *** * * * * ** *********** * * * ************* * * * ************* * * * * * * 
17305.3 
17581.1 
17864 . 9 
18204. 5 
18414.2 
18502.7 
18852.2 
19231.1 

19547 
19806 . 7 
20051.4 
20183 . 3 
20373.3 
20691.1 
20929 . 3 
21060 . 1 

21377 
21648.1 

21921 
22145 

998.9 17323.7 
996.2 17666 . 5 
996. 5 17966. 3 
985 . 7 18238.3 
984 . 2 1842 5. 5 
981.5 18551.9 
983.7 18938.1 
986 . 4 19292.3 
990.4 19564.3 
989.9 19819 . 8 
988. 1 20065.4 

981 20265.9 
988.6 20450.3 
996.1 20754.7 
994.1 20943.9 
993.2 21120 . 9 
994.4 21386 . 2 
996.3 21682 
997.6 22001 
998.9 

996 . 7 17395 . 5 
995 . 9 17680 . 3 

996 18048 
975.2 18303 
978 . 9 18465 . 2 
977.5 18634 . 1 
983.3 19031. 5 
989.2 19362 . 3 
991.1 19608 . 3 
990.5 19830.2 
987. 5 20101.2 
982 . 2 20296.1 

990 20500.5 
995.2 20833.9 
991.9 20951.5 
992.7 21131 . 3 
994 . 7 21449.8 
996 . 5 21789 
997. 7 22076. 6 

996.8 17486.9 
996 17753.1 

994.8 18136.2 
975.1 18340.9 
978.9 18482 
978.7 18705.8 
983.4 19132.6 
991.3 19410.6 
991.1 19685.9 
990. 2 19906 . 7 
975.7 20131. 5 
983.6 20320.1 
990.7 20583.6 
994.8 20900 . 7 
991.7 20989 
991.3 21198.6 

995 21502 . 3 
996.8 21807 . 7 
997.7 22142 . 9 

996.4 17509.8 
996.5 17853.4 
989. 8 18199. 9 
977.7 18362.6 
983.4 18487.5 
979.9 18783 . 7 
984.5 19156 
989.7 19510 . 1 
990.7 19759 . 4 
988 . 4 19984.6 
973.9 20148.4 
985 . 5 20338.8 
992.4 20674 . 8 
994.8 20927.8 

994 21037 . 1 
991.5 21306.4 
995 . 3 21567 . 5 
996 . 8 21902 . 8 
997 . 7 22143 . 7 

Manning's n values num= 4 
Sta n val sta n val Sta n va l Sta n val 

************* *************************************************** 
17305 . 3 .043 18048 .043 20583.6 .043 21131.3 .025 

Bank Sta: Left Ri ght Lengt hs: Le f t channel Right Coeff Contr. 
18048 20450 . 3 825 642 490 .1 

Ineffective Flow num= 1 
Sta L Sta R El ev Permanent 
21400 22145 999 F 

CROSS SECTION OUTPUT Profi l e #PF#1 

996 . 4 
996 .5 
985.9 
983.3 
980 . 6 
983 . 6 
984 . 8 
990 . 4 
989 . 7 
988 . 8 
974 . 7 
985 . 9 
995.6 
993 . 3 
991.6 
993.9 
995 . 7 
997 . 4 

999 

Expan. 
. 3 

******** ******************************************** ******************************************* 
* E.G. Elev (ft) 
* vel Head (ft) 
* w.s. El ev (ft) 
* crit w. s. (ft) 
* E. G. Sl ope (ft/ft) 
* Q Total (cfs) 

Top wi dth (ft) 
vel Total (ft/ s) 

* Max chl opth (ft) 

995.78 
0. 68 

995.10 
989.59 

*0 .001766 
*166000.00 
• 3323 . 85 

6.46 
21.20 

Element 
* wt. n-val. 
* Reach Len. (ft) 
* Fl ow Area (sq ft) 
* Area (sq ft) 

* Flow (cfs) 
* Top Width (ft) 
* Avg. vel . (ft/ s) 

Hyd r. Depth ( ft) 

C8~8~~l * Rit63~B 
642.00 490.00 

Left OB * 
0.043 

825.00 
2.98 *23920.56 * 1754.13 

*23920 . 56 • 1765.56 
*160405.70 * 5593.08 

2 . 98 
1. 21 

20 . 14 
0 . 41 
0. 15 

• 2402. 30 901.40 
6.71 3 . 19 
9.96 2.10 

Page 102 

. 



• 

• 

• 

Post - Project 
• conv. Total (cfs) *3950065 . 0 • conv. (cfs) 28.8 *3816946.0 *133090 . 7 
• Length wtd . (ft) 634.92 • Wetted Per. (ft) 20 . 15 • 2410 . 71 835.61 
• Minch El (ft) 973.90 • shear ( l b/sq ft) 0.02 1. 09 0.23 
• Alpha 1. 05 • Stream Power ( l b/ft s) • 0.01 7 . 34 0.74 
• Frctn Loss (ft) 0. 66 • cum vo 1 ume (ac re - ft) • 54 71. 4 7 *18205. 92 • 1209. 29 
• c & E Loss ( f t) 0.05 • cum SA (acres) • 1570.24 • 1944.02 615 . 03 
'k1t'k1<1t1tit1t'lt1t'lt'1t**************************************** ************************************ ******* 

warni ng: 
warning: 

Note : 

Di vi ded f l ow computed for t his c r oss-secti on . 
The conveyance rati o ( upstream conveyance di vi ded by downs t ream conveyance) i s l ess than 
0.7 or greater than 1.4. This may i ndicate the need for addi t i onal cross sections. 
Multiple cr i tical depths were fo und at this l ocati on . The criti cal depth wi t h the lowest, 
water sur f ace was used . 

CROSS SECTION OUTPUT Profi l e #PF#2 

• E.G. El ev (ft) 996.48 • Element Left OB • Channe l • Right OB • 
• vel Head (ft) 0.65 • Wt. n- val. 0.043 
• w. s . Elev (ft) 995 . 83 • Reach Len. ( f t) 825 . 00 642.00 490.00 
• Crit w.s . (ft) 989 . 59 • Flow Area (sq f t) *25689.44 
• E.G. slope (ft / ft) *0.001497 • Area (sq ft) *25689 . 44 
• Q Total (cfs) *166000 . 00 • Flow (cfs) *166000.00 
• Top wi dth (ft) • 2402 .30 • Top wi dth (ft) • 2402 . 30 

vel Total (ft/s) 6.46 • Avg. vel . (ft/s) 6 . 46 
* Max Chl Dpt h ( f t) 21 . 93 * Hydr . Depth ( f t) 10.69 
• conv. Total (cfs) *42 90733.0 • conv. (c f s) *4290733 . 0 
• Length wtd. (ft) 642.00 • wetted Per. (ft ) • 2417.57 
• Mi n ch El (ft ) 973.90 • shear ( 1 b/sq f t) 0 . 99 
• Al pha 1 .00 • Stream Power ( l b/ft s) 6 . 42 
• Frctn Loss ( f t) 0 . 62 • Cum vol ume (ac r e -ft) 531.94 *18840.32 34.97 

:*;*~*;*;~~~*i!;t*************2*2~**:*~~~*~e*i~;~;~l*************~~ * 2r**:* ;~!2*~~* 1r*****~*~;*** 
wa rning: 

Note : 

The conveyance ratio (upstream conveyance di vi ded by downs t ream conveyance) is 1 ess than 
0.7 or greater than 1.4. Thi s may ind i cate th e need for additional cross secti on s . 
Multipl e critical depths were found at t hi s l ocat i on. The criti cal depth with the l owes t, 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 205.62 

RS: 205.62 

stati on El evati on Dat a num= 96 
St a El ev sta El ev Sta 

16987. 1 998. 1 17010 . 8 998 17131 
17337 . 5 997. 1 17349 . 7. 993 . 8 174 15.9 
17462 . 6 995 . 4 17470 . 7 993.9 17481.8 
17548 . 6 996 . 6 17570 . 5 992.9 17606 . 9 
17854.3 993 . 6 17935.8 992 . 6 18000 . 5 
18182 . 6 989 . 5 18216 991. 5 18272 . 9 
18364.3 986 . 4 18412 . 4 980.4 18471.7 
18758.9 978.6 18831.8 982 18915 
19088.8 983. 1 19188.8 983.9 19260.2 
19315.9 987.5 19391.2 986.5 19461.1 
19623.7 987 . 9 19690.2 986.9 19701.7 
19928.6 988.8 19968 . 4 987.6 20009.8 
20204 . 9 979 . 7 20242 . 3 978 . 4 20253.8 
20409.9 988.4 20450. 1 989.3 20468.3 
20605 . 7 986 . 7 20698 . 9 989. 9 20708 . 2 

20847 991.9 20932 . 4 991 21003 . 2 
21286 . 6 992. 7 21318.6 992 . 9 21388 
21668 . 5 995 21758.9 995 . 6 21817 
22043.7 997 .1 22 107.3 997 .1 222 15 . 9 
22288. 5 999.4 

Manning 1 s n values num= 6 
s t a n val s t a n val sta 

16987 . 1 .025 17481.8 .043 18216 
20847 .025 

El ev sta 

997 . 7 17220 . 3 
993 . 4 17452 . 1 
995 . 3 17 536 .8 
994 . 3 17705 . 6 
991. 8 18066 . 9 
988.7 18345. 5 
977.8 18582.6 
981.6 18928.4 
983.8 19272.1 
986.8 19526.5 
986.9 19732.4 

976 20075 . 5 
980 . 5 20285 . 7 

987 20504.3 
990.1 20715.6 
991. 1 21102 .3 
993.6 21473 . 6 
996 . 1 21920 . 7 
997. 1 22261 

n val sta 

.043 18471. 7 

Bank Sta: Left Ri ght Lengths: Left channel Ri ght 
18216 20450. 1 560 523 510 

I neff ective Flow num= 
Sta L Sta R El ev Permanent 

16987.1 17548.6 999.4 F 
21480 22288.5 999 . 4 F 

CROSS SECTION OUTPUT Profil e #PF#1 

El ev St a El ev 

997.9 17312. 3 997. 2 
994.5 17456 99 3 . 6 
995.9 17541. 4 995 
994.3 17778.6 994 
989 . 1 18154.7 990 . 1 

987 18362.3 985.3 
976.6 18682.4 977.6 
981. 8 18994.8 981. 7 
983.6 19307 . 3 987 . 6 
987 . 3 19591.7 987 . 7 
983.9 19808.3 985. 5 
976 . 6 20117 . 2 979 

981 20339 . 5 984 . 7 
986.9 20542.3 986 

995 20780.9 994.9 
991. 6 21194.4 992 
994.3 21596.5 994 . 7 
996 . 9 21963.3 997 .1 
998 .1 22277 . 9 997 . 6 

n val s t a n val 

. 032 20715.6 .032 

coeff Co ntr. Expan . 
. 1 . 3 

*******************************1t**********1dt********** ** ******-tf***-tf***1::************11:*********** 
* E.G. El ev (ft ) 995 . 07 * El ement Le f t OB * Channe l * Ri ght OB * 
• vel Head ( f t) 0.52 • wt . n-val . 0.043 0 . 033 0.030 
• w. s. Elev ( f t) 994.55 • Reach Len . ( f t) 560.00 523.00 510.00 
• Cri t w.s. ( ft ) 988.70 • Fl ow Area (sq ft ) • 1396.51 *25301. 81 • 3417.37 
• E.G. s lope (ft / ft ) *0.000680 • Area (sq ft) • 1488.28 *25301. 81 • 34 25.2 7 
• Q Tot al (cf s) *166000 . 00 • Fl ow (c f s) * 2083 . 18 *15 15 45 . 10 *12371. 75 
• Top wi dth ( ft ) * 4036.31 *Top widt h ( ft ) 776 . 42 • 2234 . 10 • 102 5 . 79 

vel Tot a l ( ft /s) 5 . 51 • Avg. ve l. ( ft /s) 1.49 5. 99 3.62 
• Max c hl Dpth ( ft ) 18.55 • Hydr. Dept h ( ft ) 2.13 11 .33 3. 57 
• conv . Tot a l (cf s) *6366636.0 • conv. (cfs) * 79896.5 *5812243.0 *474496 . 4 
• Length wtd . ( ft ) 523.01 • wetted Per. ( ft ) 655.56 • 2237.69 957 . 78 
• Min ch El ( f t) 976 . 00 • s hear ( l b/ s q f t) 0.09 0.48 0 . 15 
• Alpha 1 . 11 • stream Power ( l b/ ft s) • 0.13 2.87 0.55 
• Frctn Loss (ft ) 0.30 • cum vol ume (acre-ft ) • 5457 . 35 *17843.20 • 1180 . 10 
* C & E LOSS (ft ) 0. 02 * Cum SA (acres) * 1562.69 * 1909.85 604. 19 
*******1:***************1::* ********11:*** **11: *********** ****** *********************************11:**** 

valid, 

valid, 

warni ng: Di vi ded f l ow computed for t his cross - secti on . 
Note: Multi pl e cri ti cal depth s were fo und a t thi s l ocati on . The cri ti cal depth with the l owes t , valid, 

water s u r f ace was used. 
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Post - Pro j ect 
CROSS SECTION OUTPUT Profile #PF#2 
*************************1r*******""************************************************************* 
* E.G . El ev (ft) 995.85 * El ement Left OB * Channel * Right OB * 

vel Head (ft) 0.59 • Wt . n-val. 0.033 
* w. s. Elev (ft) 995.25 * Reach Len . (ft) 560.00 523 . 00 510.00 
* crit w.s. (ft) 988.65 * Fl ow Area (sq ft) *26878 . 39 

E.G. s l ope ( f t/ft) *0.000671 * Area (sq ft) *26878.39 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *166000.00 
* Top widt h (ft) * 2234.10 • Top wi dth (ft ) * 2234.10 

vel Total (ft/s) 6.18 * Avg . vel . (ft/s) 6.18 
* Max Chl Dpth (ft) 19 . 25 * Hydr. Depth (ft) 12 . 03 

Conv . Total (cfs) *6407340.0 * conv. (cfs) *6407340.0 
• Length Wtd . (ft) 523 . 00 • wetted Per . ( f t) • 2247 . 40 
• Min ch El (ft) 976.00 • shear (l b/ sq ft) 0 . 50 
• Al pha 1.00 • Stream Power (lb/ ft s) • 3 . 10 
• Frctn Loss (ft) 0.31 • Cum volume (acre-ft) 531.94 *184 52.94 34.97 
* C & E LOS S (ft) 0.00 * Cum SA (acres) 82 . 07 * 1912.21 6.81 * 
************* *** ************************************ *********************************** ******** 

Note: Multiple critical depth s were found at this location . The critical depth with the lowest, valid, 
water surf ace was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 205.52 

INPUT 
Description : 205.52 
Stati on El evati on Data num= 96 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******1<****** ******** *************************1<*** ***********************'1t1dt'k*** 

17458 . 9 998.2 17496.2 998 . 1 17528.6 993.9 17537 994 17538 . 2 993.3 
17605.2 993.8 17611.5 994. 9 17615. 9 993.3 17622.8 995 17635 . 1 992 . 9 
17665 . 3 993 17698.1 994. 2 17701. 5 993.5 17707.3 995 . 3 17718.9 995 
17731.8 991.3 17820.7 991.9 17894 991.4 17966 . 9 990.6 18049.9 988.1 
18115 . 3 988.8 18176 . 3 990.1 18241.5 990 18289.2 989. 7 183 76.9 989.8 
18458.3 990.2 18560.9 990 . 7 18591.6 991.1 18628 . 8 988.9 18702.3 978.1 

18778 976.8 18843 . 9 975.9 18919.8 976 . 6 19003 . 3 977.9 19078 982 
19149.6 982.2 19216 . 6 981. 8 19294 . 8 981.6 19381.8 980.6 19438.9 979.8 
19513.6 979.7 19597. 1 981.3 19627.4 982.2 19649.8 981.4 19768.3 982.9 
19791.5 982.7 19851. 9 983.6 19974 . 7 981.4 20083 . 4 978.3 20118 977.6 
20126.6 978.1 20161. 7 976.5 20215 . 1 976 . 5 20237 . 4 983.2 20307.8 986.1 
20375 . 9 986.4 20411.3 986.8 20436 . 2 983 . 2 20454 . 8 985.7 20472.6 986.8 
20567.5 986.1 20573.3 986 20590.7 989 . 7 20611. 5 992.8 20623.9 992.6 
20656 . 5 990.1 20672 . 2 990.7 20688 . 3 988 . 5 20695 . 2 989.1 20701. 5 986.9 
20769. 2 978.7 20789.2 977.6 20827.6 986 . 2 20844 . 7 988.1 20936.4 989.8 
21007.2 990 . 9 21024.7 991.2 21032 . 1 992.9 21046.7 990.6 21139.1 991.6 
21236.4 992 21330.9 992.2 21420 . 6 992.8 21530 . 8 993.2 21637.9 993.3 
21722.2 993.8 21801 994.3 21909.2 994.5 22026 . 9 995.2 22127.5 995.8 
22175.4 995.9 22246.4 996.2 22303.2 996.7 22383 996.1 22389 . 5 996.1 

22400 997. 5 

Manning ' s n values num= 
~ n~ ~ n~ ~ n~ ~ n ~ ~ n~ 

******* 'k* ******* ** * * * *********** * * * * * * * * * * *********** ***** *** * **** ************** 
17458.9 .043 18591.6 .043 18628 .8 .032 20611 . 5 .032 21032.1 .025 

Bank Sta: Left Ri ght Lengths: Left channel Right Coeff Contr. Expan. 
18591.6 20611. 5 430 470 400 .1 . 3 

Ineffecti ve Flow num= 
Sta L Sta R Elev Permanent 

17458.9 17650 998.2 F 
21400 22400 998.2 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
**************** * * ********** * ********* *** ** ******* * * *** * * **************-ll:************ * ***** ***** 
* E. G. El ev (ft) 994.75 El ement Left OB • c hanne l * Right OB • 
• vel Head (ft) 0.46 • \vt . n-val. 0.043 0.032 0.031 
• w.s . El ev (ft) 994.29 • Reach Len. (ft) 430.00 470.00 400 . 00 
• Crit w. s . (ft) 987.07 * Flow Area (sq ft) * 3557. 10 *25803.02 • 3782.11 
• E. G. s l ope (ft/ft) *0.000496 • Area (sq ft) • 3641.27 *2 5803.02 • 4150.32 
• Q Total (cfs) *166000.00 • Flow (cfs) * 6878.15 *146272.50 *12849 . 30 
• Top width (ft) * 4244.89 • Top width (ft) * 1036.57 * 2019.90 * 1188.42 

vel Total (ft/ s) 5.01 * Avg. vel . (ft/ s) 1.93 5.67 3.40 
• Max ch l Dpth (ft) 18 . 39 * Hydr. Depth (ft) 3.85 12.77 4 . 80 
• conv . Total (cfs) *7454148.0 • Conv . (cfs) *308860 . 0 *6568297.0 *576991.5 
• Length wtd. ( f t) 462 . 67 • wetted Per . (ft) * 924.99 * 2023.22 791.15 
• Minch El (ft) 975.90 • shear ( l b/ sq ft) 0.12 0.39 0.15 
* Alpha 1.17 • Stream Power (lb/ ft s) • 0.23 2.24 0 . 50 
• Frctn Loss (ft) 0.24 * cum vol ume (acre-ft) * 5424 . 37 *17536 . 40 • 1135 . 75 

C & E LOSS (ft) 0.01 * Cum SA (acres) * 1551.04 * 1884 . 32 591.23 
*-ll:********** * ********** * *** ******************************* * *********************** * *** * ******** 

warning : Di vi ded flow computed for this cross - section. 
Note: Mu lti pl e cri ti cal depths were found at this l ocation. The critical depth with the lowest, val id , 

water surface was used . 

CROSS SECTION OUTPUT Profi l e #PF#2 
*** *** ** ** ** ***************** *********** ***** ************** ********* ***** ********************** 
* E.G. El ev (ft) 995.53 * El ement Left OB * channel * Ri ght 08 * 
• ve l Head (ft) 0. 58 * Wt . n-val . 0.032 
* w. s. El ev ( f t) 994 . 95 * Reach Len. (ft) 430.00 470 . 00 400.00 
* crit w.s . ( f t) 987.28 • Fl ow Area (sq ft) *27121.18 
* E.G. Slope (ft/ft ) *0 . 000543 • Area (sq ft) *27121.18 
• Q Total (cfs) *166000.00 • Fl ow (cfs) *166000.00 
* TO~ Width (ft) * 2019.90 • Top wi dth ( f t) * 2019.90 . 

ve Tot a l (ft/ s) 6.12 • Avg. vel . ( f t / s) 6.12 
* Max Chl Dpth ( f t) 19.05 * Hydr. Depth ( f t) 13 . 43 
• conv . Total (cfs) *7126233 . 0 • conv . (cfs) *7126233 . 0 
* Length wtd. (ft) 470 . 00 • wetted Per . (ft) * 2029 . 21 
* Mi n Ch El (ft) 975 . 90 • shear ( l b/ sq ft) 0 . 45 
* Al pha 1.00 • stream Power ( l b/ ft s) . 2. 77 
* Frctn LOSS (ft) 0.28 * Cum Volume (acre-ft) 531.94 *18128. 76 34.97 
* C & E LOSS (ft) 0.01 * Cum SA (acres) 82.07 • 1886.68 6 . 81 
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Post-Project 
********** * * ************************************ * * * ******************************11:* ** ********** 

Note: Multiple critical depths were found at this l ocat i on . The critical depth with the lowe s t, valid , 
water surface was used. 

CROSS SECTION 

RIVER: 
REACH: RS : 205 . 43 

INPUT 
De scription: 205.43 
Station Elevation Data num~ 96 

s ta El ev Sta El ev Sta El ev sta El ev Sta El ev 
*********** * *** * ***** * ************************************ * * * **********1t******** 

17577 .6 999 17651. 4 999 17676 . 6 993 .3 17745.1 993.5 17753 . 8 994.9 
1775 6 .2 993 17761.9 994.1 17779.1 992.9 17827.8 993 . 4 17837 994.7 

17842 993.6 17850.1 995 . 1 17856. 3 994 .6 17874.1 989.8 17945 . 8 990.5 
18015.5 989 . 2 18089 988. 6 18171. 5 988 .1 18272 989 18345.2 989 . 6 
18417. 8 988.9 18513.1 989 . 6 18555 . 5 988 . 8 18590.9 983.9 18653.7 980 . 2 
18675 . 6 981.9 18718.1 992.1 18755 996. 2 18831. 5 994 18917. 5 994.6 

18981 993 . 6 18995.7 991. 7 19013 . 2 983 .5 19029.3 979 . 6 19078 977 . 3 
19159.1 977.1 19235.8 977 19329. 8 976. 7 19401. 3 976.1 19408.1 977.1 
19408.2 976.1 19472 . 5 977 .8 19481.8 976 . 1 19482.8 979.9 19504 . 5 976.3 
19572.1 976.7 19685.1 976 . 7 19752 976.5 19776.2 976. 6 19871. 8 985.4 
19922.1 984.5 19948.6 982 . 8 19969.8 979 19994.4 976.5 20009.7 976 . 5 
20115 . 4 976.5 20173.1 982 20198 . 5 982 . 2 20281. 7 985 . 3 20371.1 985.5 
20444.6 985 . 5 20542.7 985.9 20552.8 986 20628.8 985.9 20672 . 4 986.4 
20739. 7 988.8 20745.5 988 . 9 20770. 4 996 . 3 20821. 2 987.3 20830.8 986.4 
2085 7 . 3 988.8 20888.7 988 . 5 20910.3 984 20959.4 986.1 21024 983.6 
21078 . 8 987 .2 21088.9 990.3 21171. 4 991.7 21190 . 4 992.1 21193.4 991.5 
212 82.9 992 21368 992 . 7 21454.5 993.1 21528 . 9 993.3 21613.1 993.6 
21695 . 1 993 . 6 21768.9 993 . 9 21849 . 3 994 .3 21923 . 6 994.4 21927.2 994.4 
21997 . 3 994 . 6 22016 . 9 994.6 22089.4 994.6 22155 995 . 4 22231.3 997.7 

22285 998.6 

Manning's n values num= 5 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

************************ * * * * *******'fit 'it* ************ 0:: **1<******* 1<********* * * * * * * 1<* * 
17577 . 6 .043 18917.5 

Bank Sta : Left Right 
18917 . 5 20770 . 4 

I neffective Fl ow num~ 
Sta L Sta R Elev 

17577.6 17800 999 
21400 22285 999 

.043 18981 . 032 20770.4 

Lengths: Left channel 
175 171.89 

Permanent 
F 
F 

Right 
125 

CROSS SECTION OUTPUT Profil e #PF#1 

.032 21088.9 

coeff contr. 
. 1 

.025 

Expan. 
. 3 

************ * ********************* ***""************ ********* * * **************F** ***************** 
* E.G. Elev (ft) * 994.50 * Element Left OB * Channel * Ri ght OB * 
• vel Head (ft) 0.51 • Wt. n-val . 0 . 043 0.032 0.031 
• w.s . Elev (ft) 994.00 • Reach Len. (ft) 175 . 00 171.89 125.00 
• Cri t w.s. (ft) 986.93 • Fl ow Area (sq ft) * 4969.00 *23600.69 2927 . 41 
• E.G. s l ope (ft/ ft) *0 . 000544 • Area (sq ft) • 5044.07 *23600 . 69 • 3139 . 66 
• Q Total (cfs) *166000 . 00 • Fl ow (cfs) *12628. 18 *142595.00 *10776.84 
• Top width (ft) • 3841.68 • Top width (ft) * 1030.23 • 1806.76 • 1004.68 

vel Total (ft/ s) 5 . 27 • Avg. vel. (ft/ s) 2.54 6 . 04 3 . 68 
• Max chl Dpth (ft) 17.90 • Hydr . Depth ( f t) 5.45 13 . 06 4.75 
• conv. Total (cfs) *7116273.0 • Conv . (cfs) *541359.1 *6112920 . 0 *461993.6 
• Length wtd. (ft) 169.60 • wetted Per. (ft) 915 . 10 • 1815.66 618.55 
• Minch El (ft) 976.10 • shear (lb/ sq ft) 0.18 0.44 0.16 
• Alpha 1 . 18 • Stream Power ( l b/ ft s) • 0.47 2.67 0.59 
• Frctn Loss (ft) 0.07 • cum volume (acre-ft) • 5381.51 *17269.88 • 1102.28 
* C & E LOSS (ft) 0.03 * Cum SA (acres) * 1540.84 * 1863.67 581 .16 
*** **"'*************** **tl"********************* 1<** **************** *** **************************** 

warning: Divided f l ow computed for this cross-section . 
Note : Multipl e critical depths were found at t his l ocation. The critical depth wi t h t he l owest, val id, 

water surface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
*************** ** *********************************** ************************* ********** ******** 
• E.G. Elev (ft) 995.24 • El ement Left OB • channel • Ri ght OB • 
• vel Head (ft) 0.71 • wt . n-val. 0.032 
• w.s. Elev (ft) 994.53 • Reach Len. (ft) 175.00 171.89 125.00 
• crit w. s. (ft) 986.96 • Flow Area (sq ft) *24572.45 
• E.G. slope (ft/ ft) *0.000647 • Area (sq ft) *24572.45 
• Q Total (cfs) *166000.00 • Flow (cfs ) *166000.00 
• Top width (ft) • 1842.37 • Top width (ft) • 1842 . 37 

vel Total (ft/ s) 6. 76 • Avg . vel. (ft/ s) 6. 76 
• Max chl Dpth (ft) 18.43 • Hydr . Depth (ft) 13.34 
• conv . Total (cfs) *6524281.0 • Conv . (cfs) *6524281.0 
• Length wtd . (ft) 171.89 • wetted Per. (ft) • 1851.35 
• Min Ch El (ft) 976.10 • Shear ( l b/ sq f t ) 0. 54 
• Alpha 1.00 • Stream Power ( l b/ ft s) • 3.62 
• Frctn Loss (ft) 0.09 • cum vol ume (acre - ft) 531 . 94 *17849.88 34 . 97 
* C & E LOSS (ft) * 0 . 05 * Cum SA (acres) * 82 . 07 * 1865.84 6.81 * 
************************* ***** ******** ***********************1<*1<******1<**1<1<*1<1<**1<* ************* 

Note : Mu l t i pl e cri tical depths were found at t hi s l ocation . The critical depth wi th the l owest, vali d, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 205 . 4 

RS: 205.4 

Station Elevation Data num= 
Sta Elev sta Elev 

97 
Sta Elev St a El ev sta El ev 

****************************************** ******************* ******************* 
17511 . 1 996 . 9 17519.9 996.9 17605.2 997.3 17609 997.3 17712.9 997 . 8 
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17756 . 7 
18031 

18304.7 
18564.6 
18843.8 
19079 . 8 
19260 . 1 

19436 
19718.4 
20047.6 
20290.1 
20592.3 
20894 .3 

21142 
21394.1 
21619.5 
21923.6 
22181.1 
22404.4 

992.2 17854 . 3 
989.2 18084 . 1 
988.2 18362 . 5 
988.5 18633.4 
987.9 18915.9 
980. 5 19133 
977.2 19291.7 
975.7 19498.9 
976.2 19774 . 1 
976.1 20060 . 4 
977.8 20348 . 4 
985.3 20647.3 
987.9 20922 . 5 
989.4 21212 
991.7 21407.6 
993 . 7 21690 . 3 
995 . 3 21941 
997 . 7 22194.2 
998 . 5 22455.6 

Manning ' s n values 

993.8 17914 . 6 
988.8 18154. 5 
988.2 18388.7 
988.7 18712. 8 
985 . 1 18943.3 
979.1 19154.8 
976.5 19304.1 
975.9 19564 
976.1 19840. 5 
976.2 20120 . 1 

979 20391.6 
986 . 7 20692.4 
988 . 1 20978 . 2 
990.9 21270.2 
991.9 21469.8 
993.7 21721.2 
995.5 22005.1 
997.8 22249 . 3 
999.3 

num= 4 

991. 3 17916. 5 
988 . 3 18213 . 4 
988.6 18461. 3 
988.5 18774 . 2 
984. 3 19013. 3 
978 . 5 19196 . 1 
976 . 8 19364.1 
975 . 7 19635.3 

976 19902.9 
976.4 20173.6 
980.6 20448.9 
987.2 20767.8 
988.9 21055.7 

991 21321.8 
992.7 21547 . 3 
993.7 21811. 7 
996.1 22017 
998.6 22318.8 

Post-Project 
991 . 2 17968.9 990.2 
988 .3 18281.7 988. 2 
988.1 18529.4 988. 4 
988.2 18787.4 988.1 
982 . 5 19020982 . 2985 
978.7 19231.1 977 . 1 
975.5 19377.1 975.5 
976 . 2 19694 . 9 976.3 

976 19988.4 976 
976 . 9 20230.4 977.5 
982.1 20522.8 983.7 
987.4 20829.1 987 . 4 
989.4 2105 7 .2 989 . 4 
991.1 21338.9 991 . 2 
993.5 21598.6 992.6 
993.8 21872 . 4 994.2 
996.2 22078 . 7 996.7 

999 22386.3 999.2 

Sta n val Sta n va l Sta n va l sta n val 

17511.1 . 043 18843 .8 

Bank St a : Left Right 
19020 20767.8 

Ineffecti ve Fl ow num= 
Sta L Sta R Elev 

17511 . 1 17800 999 . 3 
21450 22455 . 6 999 . 3 

Blocked Ob s tructions 
Sta L Sta R El ev 

************************ 
17511.1 19020 988 

. 043 19079.8 . 032 20767.8 

Lengths: Left cha nnel 

Permanent 
F 
F 

305 315 

num= 1 

Right 
370 

CROSS SECTION OUTPUT Profile #PF#1 

.032 

coeff cant r. 
.1 

Expan. 
. 3 

* E.G. El ev (ft) 994 . 40 * El ement Left OB * Channe l Right OB * 
* vel Head (ft) 0 . 41 * Wt. n- val . 0.043 0.032 0 . 032 
* w.s. Elev (ft) 993.99 * Reach Len. (ft) 305.00 315 . 00 370.00 

cr i t w. s. ( ft) 984 . 67 * Fl ow Area (sq ft) * 6163.18 *26799 . 69 2955.52 
E.G. slope ( ft / ft) *0.000362 *Area ( s q ft) * 6237.80 *26799.69 * 3171.98 
Q Tota l (cfs ) *164000 . 00 * Flow (cfs) *11964.37 *145098.40 * 6937.21 
Top width (ft) * 4097 . 71 * Top width ( ft ) * 1277.30 * 1747. 80 * 1072.61 
vel Total (ft/ s) 4 . 57 * Avg. Vel. (ft/ s) 1.94 5.41 2.35 
Max Ch l Dpth (ft) 18.49 * Hyd r . Depth (ft) 5.05 15.33 4 .33 

* Conv . Total (cfs) *8 621961. 0 * Conv. (cfs) *629002.0 *7628250 . 0 *364709.5 
* Length wtd . (ft) 317.46 *Wetted Per . (ft) * 1220.09 * 1753 . 75 682 . 23 * 
* Minch El (ft) 975 . 50 shear (lb/sq ft) 0.11 0 . 35 0 . 10 
* Al pha 1.27 *Stream Power ( l b/ft s) * 0.22 1.87 0 . 23 
* Frctn Loss (ft) 0.18 * cum vol ume (acre-ft) * 5358.84 *17170 . 44 * 1093.22 
* C & E LOSS (ft) * 0 . 02 * Cum SA (acres) * 1536.20 * 1856 . 66 * 578.18 * 
**************** *************************** 't/: **********************1<*1<************************** 

warning : 

Note: 

The conveyance ratio (upstream conveyance divided by downs tream conveya nce) is less than 
0. 7 or greater tha n 1. 4. This may indicate the need for addi ti anal cross sections. 
Mu l tipl e crit i cal depths were found at this location. The critical depth wi th the l owest, 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 

E. G. Elev (ft) 995.10 * Element Left OB * chann e l * Right OB * 
vel Head (ft) 0 . 54 * Wt. n-val . 0 . 03 2 
w. s. Elev (ft) 994 .56 *Reach Len . (ft) 305.00 315.00 370.00 

* crit w.s. (ft ) 984 . 67 *Flow Area (sq ft) *27793 . 38 
E. G. slope (ft/ ft) *0.000413 *Area ( s q ft) *27793 . 38 

* Q Tota l (cfs) *164000.00 * Fl ow (cfs ) *164000.00 
Top width (ft) * 1747.80 *Top width (ft) * 1747 . 80 
ve l Total (ft/s) 5.90 * Avg. vel. (ft/s) 5.90 

* Max Chl Dpth (ft) 19.06 * Hydr. Depth (ft) 15 . 90 
* conv . Total (cfs) *8073093 . 0 * conv. (cfs) *807 3093.0 
* Length wtd. (ft) 314 .90 * wetted Per. (ft) * 1767 . 46 
* Mi n ch El (ft) 975. 50 * shear (l b/sq ft) 0. 41 
* Al ph a 1. 00 * Stream Power ( l b/ ft s ) * 2. 39 

Frctn Los s (ft) 0.21 *Cum Volume (acre-ft) 531 . 94 *17746 .57 34 .97 
* c & E Loss (ft) 0 . 03 *cum SA ( acres) 82.07 * 18 58 .76 6.81 
********************* ************************************************************************** 

warni ng: 

Note: 

The conveyance rat i o (upstream conveyance di vi ded by downstream conveyance) i s l ess than 
0.7 or greater tha n 1.4 . This may i ndicate the need for addit i onal cross secti ons . 
Multipl e critical depths were found at this l ocati on. The cr i t i cal depth with the lowest, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 

RS: 205.34 

Description: 205.34 - FEMA Cross section M 
Stat i on Elevati on Data num= 268 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
************** 111** ************************************************1:***'1:: ********** 
13687.27 

14379.8 
14692.66 
14738.13 
14847.09 
15426.63 
15624.82 

15665.1 
15863.53 
16540.11 
16755.65 

990 . 713918.08 
991.214502.02 

99314709.75 
990.914750.87 
991.615017.82 
990.4 15457.08 
992.5 15632.81 
993 . 615682.98 
993 . 415962.36 
994.5 16630.9 
994. 816763.06 

990.6813941.26 
991.2714504 . 17 
992.96 14715.8 
991. 8914755.59 
991. 6715028 . 83 
991.7615497.69 
992.1815645.65 
994 . 8415701.37 
993.7816143.17 
994 . 0316710 .83 
993.9916780.42 

990 . 714074.31 
991. 3214654.78 
991.19 14721 

992. 514795.12 
991. 05 15074 . 2 
991. 9115 548.79 
991.2715655.09 
993. 3215707.96 

993 . 716302.48 
993 . 4216732.11 
993.7616789.57 

990 . 7414097.95 990 . 77 
991.4514667.42 991.12 
993.2814723. 16 993 . 14 

991 . 614806.23 991.16 
990 . 915389.93 990 . 38 

991.74 15599.83 990 . 06 
992.7415660.02 991. 59 
993.3215720.14 993.51 
993 . 5316434.69 994 
994.2916741. 14 994. 53 
993.416811 . 41 992.38 
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Post-Project 
16945.01 992.917037.42 993. 3817118.17 992.917138.04 992.7817279.36 992.27 
17420.37 992 .117527.98 992.75 17560.1 992. 78 17728. 5 991.3317729.54 991.26 
17753.81 988.517789.02 988.817833 . 72 989.117845.57 991.9517853.64 990 . 8 
17860 . 73 99217869.58 99217881.4 5 991.8417895 . 69 992 . 1317897 . 64 994.57 
17904.21 994 . 517909 . 94 991. 8217920 .11 988.7917940 . 57 989 . 6117986 . 35 989. 54 
18002 . 56 989 . 718065 . 95 989 . 1618080.07 988.8318116 . 41 988. 3818122 .12 987.76 
18187.93 987.418195.48 987.3618246.02 987. 5818264.37 987.6418314.54 986.65 
18327.91 986 . 818350.36 988.1118365.79 988.5818392.98 988 . 6518415 . 65 990 . 57 

18418 99118432.37 990 . 8218481.36 991. 38 18548. 7 990.7218596.12 990 . 95 
18645 .9 99518660 . 36 994.9818676.98 995.0618724. 18 991.4718772.07 990.61 

18787.28 990. 318822.48 988.85 18833.8 988.7918853.31 988.4818883.89 988.52 
18895.6 987.7 18912 .2 992.1218970. 58 990.1619022.37 991.35 19035 . 55 989.07 

19043.96 988.619066.14 988. 56 19076.9 991. 3319096 . 79 993 . 0719099.41 993.11 
19116. 55 988 . 419170.12 987.719232 . 28 987 . 219252 . 59 986 . 66 19258.9 986.61 
19276.73 986 . 119284 . 34 985.9919293 . 57 985 . 3919297.0 5 984.9419318.57 978.71 

19328.6 976.919337.34 97619422.11 976 . 18194 70.05 976.22 19524 .9 976.33 
19562.89 976.719632.66 976.0919705 . 72 976 . 4319754.05 976.6319843.53 976.95 
19853.47 97719865.48 976. 519880.46 976. 3619890.89 975.8119912 . 96 977 . 83 

19933.5 976.919947.42 976. 619979. 26 976.26 20010.7 976 . 0820051.63 975 . 84 
20062.33 975.720073.85 975. 5720119. 54 976.87 20199.2 978.2920212.26 978 . 81 
20258 .32 980.920264.39 980.66 20329.9 980.6420332.62 980.4120369 . 18 979 . 74 

20375 980.1 20380.1 980 . 6320381.06 981.0320388.75 983.0320395 . 38 983. 51 
20436.76 985. 120502.38 985.6120525.59 985.520561.61 985 . 7420587 . 94 985.95 
20626.14 985 . 820644.89 985 . 7420678.28 985 . 5520707.29 986.1820742.96 987 
20746.96 986.620752.64 985. 5420762. 54 985 . 0520787.99 983.0120822.69 985.52 
20836 . 01 987.120844.69 986. 9620890. 92 987.1920931. 14 987.6220978.97 988 . 36 
21006.5 988.721057 . 23 989. 3821083.41 989.72 1100 .77 990.25 21161.6 990.89 

21172 . 71 99121247.07 990 . 97 21252.7 990.992 1266.22 990. 76212 77.98 990.73 
21290.76 992.8 21299 991. 1421333.63 991.132 1435.22 991.221524.43 991.65 
21554.31 991.6 21567.7 991.722 1625.82 992. 32165 7 . 32 992 . 4221684 .03 992. 58 
21782.19 993.421851. 31 993.7221863.14 993.921872 . 38 994.1621891.44 994 . 52 
21949.81 994.621975 . 44 994 . 9221995 . 48 994.9122007.76 995.2522037.54 996.24 
22051.44 996 . 622075 . 07 997 . 6322125 . 13 998 . 6122139. 54 998.9522159.57 998.78 
22179.58 998.822264 .13 998 . 322280 . 55 998 . 0322353 .16 997.9122369.37 997.91 
22404.01 99822463.45 998.2722491.06 998.822531 . 57 998.5222560 .64 998.76 
22593.64 998.8 22617.2 999.0722646.25 999.1222676 . 56 998 . 9422686.88 999 .19 
22731.76 1000. 522770.23 1000.7922779.44 1001.3422789.67 1000.9722824.65 1001 .12 
22886 . 17 1001.722901.04 1001.6722978.01 1002 . 0623003. 78 1002.23 23080.5 1002.5 1 
23154 . 45 1002.823270.34 1003.4323291. 75 1003.5623364.66 1004. 12234 10 . 89 1004 . 31 
23481.28 1004.623504.95 1004. 7623548.34 1004. 8523582 . 71 1004 . 8423645.08 1005.05 

23678.1 1005 . 223738 . 97 1005 . 2323762 . 47 1005.11 23813.7 1005.1223872.53 1005.28 
23908.97 1005.423920.45 1005 . 5423934.72 1004.9423951 . 14 1004.4623976.71 1005.57 
23998. 12 1003. 624004.04 1002.9424049.64 1002.74 

Manning ' s n values num= 3 
Sta n val Sta n val Sta n val 

************************************************ 
13687 . 27 . 04318481. 36 .04320931.14 .025 

Bank St a: Left Right Lengths: Left c ha nnel Ri ght Coeff Contr . Expan . 
19284.3420742.96 485 492 450 . 1 . 3 

I neffecti ve Flow num= 
Sta L Sta R Elev Permanent 

13687.27 17900 1000 F 
2140024049.64 1000 F 

CROSS SECTION OUTPUT Profile #PF#1 

• E.G. El ev (ft) 994.20 * Element Left DB • Channel * Right OB • 
• vel Head (ft) 0.57 • Wt . n-val. 0.043 0.043 0.033 
• w.s. El ev (ft) 993.64 • Reach Len. (ft) • 485.00 • 492.00 * 450.00 
• crit w.s. (ft) 986.68 • Fl ow Area (sq ft) • 5631.66 *20854 . 99 * 303 7.04 
*E .G. Slope (ft / ft) *0.001005 • Area (sq ft) *12323.51 *20854 . 99 * 3643.00 • 
• Q Total (cfs) *164000.00 • Fl ow (cfs) *16574.24 *134496.80 *12928.94 
• Top width (ft) • 7348.85 • Top width ( ft ) • 4799.29 • 1458.62 * 1090.94 

ve l Total (ft/s) 5.55 • Avg. vel. (ft/s) 2.94 6.45 4 . 26 • 
• Max chl Dpth (ft) 18.07 * Hydr. Depth (ft ) 4.29 • 14.30 4.62 
* Conv. Total (cfs) *5 172262 . 0 • Conv . (cfs) *522721.4 *4241786.0 *40775 5.4 
• Length wtd. ( ft) 488 . 72 • wetted Per. (ft) • 1315.08 • 1460. 47 • 657.80 
• Mi n ch El ( ft ) 975 . 57 • s hear ( l b/sq ft) 0 .2 7 * 0.90 0.29 
* A 1 ph a 1.18 • stream Power (1 b/ ft s) * 0. 79 • 5. 78 1. 23 
• Frctn Loss (ft) 0.38 • cum vol ume (acre-ft) * 5293.86 *16998.13 1064.28 
* C & E LOSS (ft) 0.00 *Cum SA (acres) * 1514.93 * 1845.07 568.99 
*************1:********************************************************************************* 

warning : Di vi ded f l ow computed for this cross-section. 
warnin g: The cross-section end points had to be extended vertically for the computed water surface. 
Note: Mu l tiple criti cal depths were found at this l ocation. The criti cal depth with the lowest, vali d, 

water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
***********************'~;*********************************************************************** 
• E.G. Elev (ft) 994 . 85 • Element Left OB • Channel * Righ1; OB • 
* vel Head (ft) 0 . 87 • Wt. n-val. 0.043 0.043 
• w.s. El ev (ft) 993.98 • Reach Len. (ft ) * 485.00 • 492 .00 • 450.00 
* Crit w.S. (ft) 986.65 • Flow Area (sq ft) 729.56 *21354.97 
• E.G. s l ope (ft/ft) *0 . 001336 • Area (sq f t ) 729.56 *21354.97 
• Q Tot a l (c f s) *164000.00 • Fl ow (cfs) • 3238.55 *160761 .50 
• Top widt h ( ft ) * 1562.96 • Top wi dth (ft) 104 . 34 • 1458 .62 

vel Total ( f t/s) 7.43 • Avg. vel. ( ft /s) 4 . 44 7.53 
* Max Chl Dpth ( ft ) 18.41 * Hydr. Dept h ( ft ) 6.99 * 14.64 
• conv. Total (c f s) *4487226. 0 • Conv. (c f s) • 88610.4 *4398616.0 
• Length wtd. (ft ) 491.57 • wetted Per. ( ft ) 110. 72 • 1467.45 
• Min ch El (ft) 975. 57 • s hear (1 b/sq ft ) 0 . 55 • 1. 21 • 
• Alpha 1.01 • Stream Power ( lb/ ft s) • 2 .44 * 9. 14 
• Frctn Loss (ft) 0.51 • Cum volume (acre-ft) 529.39 *17568 . 86 34.97 
• c & E Loss (ft) • 0 . 00 • cum SA (acres) • 81.71 • 1847 .16 • 6.81 * 
****************"::***********************************************************************1::-ld:**** 

Note: Multiple cr i tical depths were found at this location. The critical depth with the l owest, valid, 
water surface was used . 

CROSS SECTION 

RIVER: 1 
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Post -Pro j ect 
REACH : 1 RS: 205 . 25 

INPUT 
Description: 205 . 25 
Stat i on El evation Data num= 96 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

16580.4 
16845.8 
17289 . 2 
17808.9 
1793 3. 2 
18108.7 
18329.2 
18583 . 8 
18807.1 

19101 
19242.4 

19563 
19815.7 
20121.8 
20404.8 
20552.9 
20738.9 
21014.3 
21347.9 
21499.5 

994 16657 . 1 
992.8 16892.9 
992.5 17431.5 
991.8 17842.7 
992.4 17964. 3 
990. 1 18179 
987.8 18392.2 

989 18614.2 
990 18886.3 

990.2 19156.3 
982 19306.5 

981.8 19581.1 
975.6 19878.1 
975.7 20160.5 
975 . 5 20471.4 
975 . 9 20584.6 
981.7 20741. 5 
990.6 21121.3 
993.8 21358.2 
993 . 3 

994 16708.3 
992. 2 16971. 6 
991.8 17455.8 
989.1 17907.9 
990.4 17989. 2 
988 . 3 18216 . 3 
987 . 8 18457.1 
989 .1 18647.4 
989.2 18946.4 
989.9 19179.1 
983.4 19368.3 
985.9 19632.5 
976.2 19957 
973.8 20242 
978.3 20486.8 
974.1 20632.4 
980.7 20782 . 3 
991. 6 21201.7 
992.2 21370 . 3 

993 . 9 16776.5 
992. 3 17154.1 
991 . 6 17644. 6 
989 . 9 17920.6 
990. 3 17999.1 

987 18244 . 2 
988. 6 18493. 2 

988 18708 . 8 
989 18990. 4 

987.1 19186.7 
983.9 19442.9 
986.1 19671.9 
975.9 20042 
973.4 20260.5 
979.5 20522.9 
973.9 20697 
986.4 20848.1 
992. 1 21283.6 
995.6 21409.5 

993 .6 16819.1 
993. 1 17172 . 8 
992. 5 17718.9 
992 . 1 17926.4 
987.6 18061 
987. 5 18311.6 
989.2 18509 . 7 
987.6 18775.5 
988. 1 19012.5 
985.4 19228.7 
983.5 19503.3 
987 . 3 19726.2 
975.5 20112.8 
974.6 20329 . 5 
977 . 9 20526 
975 . 7 20712 
987.4 20923 . 8 
992. 1 21338 . 5 
995.7 21424 

994.5 
993.1 
992.3 
990.6 
989.2 
987.2 
988.5 
989.5 
989.2 
983.3 
984.6 
975.8 
975 . 3 

975 
975 . 8 
975.7 
989.9 
993.1 
994. 5 

Mann i ng 's n va lues num= 4 
Sta n val sta n val Sta n val sta n val 

**************************************************************** 
16580.4 .025 18108. . 037 19671.9 .037 20782 . 3 .025 

Bank Sta: Left Ri ght Lengths: Left Chan nel 
505 506 

Right 
485 

Coeff Ca nt r. 
.1 

Ex pan. 
. 3 19671.9 20782 . 3 

Ineffective Flow num= 
Sta L Sta R El ev Permanent 

F 16580.4 17950 995.7 
21347.9 21499.5 995.7 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
*********************************************************************************************** 
• E.G . El ev (ft) 993.82 * Element Left OB Channel Ri ght OB * 

vel Head (ft) 0.57 * Wt. n-val . 0.036 0 . 037 0.025 
* w.s. El ev (ft) 993.26 *Reach Le n . ( f t) 505.00 506 . 00 485.00 

Crit w.s. (ft) 985.26 • Flow Area (sq ft) *10028.25 *18998.26 1514.65 
* E.G. slope (ft/ft) *0.000623 * Area (sq ft) *11314.22 *18998.26 1520 . 24 
* Q Total (cfs) *164000.00 * Fl ow (cfs) *33461 . 27 *126169.00 * 4369.76 
*Top wi dth (ft) * 4512.59 *Top width (ft) * 2833.29 1110.40 568.90 

vel Total (ft/s) 5.37 * Avg . vel. (ft/s) 3.34 6.64 2.89 
*Max Chl Dpth (ft) 19.86 * Hydr . Depth (ft) 5.82 17.11 2.71 
* conv. Total (cfs) *65 71525.0 * Conv. (cfs) *1340802.0 *5055625 . 0 *175097.6 
* Length wtd . ( ft) 505.35 *wetted Per. (ft) * 1723.55 * 1113 .81 558.39 
*Min ch El (ft) 973.40 shear ( lb/sq ft ) 0.23 0.66 0. 11 

Alpha 1.26 *St ream Power ( lb/ ft s) * 0.75 4 . 40 0.30 
* Frctn Loss (ft) 0.52 *cum volume (acre-ft) 5162.27 *16773.07 * 1037.61 
* C & E LOSS (ft) 0.09 *Cum SA (acres) * 1472.44 * 1830.56 560 . 42 
*********************************************************************************************** 

warn ing: 
warnin g : 

warnin g: 

Note: 

Divided f l ow computed for thi s cross-sect i on. 
The vel oci ty head has c ha nged by more than 0.5 ft (0 .15 m). This may indicate the need for 
addit ional c ross secti ons . 
The conveyance rat i o (upstream conveyance divided by downstream co nveyance) i s 1 ess th an 
0.7 or greater than 1.4 . Thi s may indi cate t he need for additional cross sections. 
Multipl e cri tical depths were foun d at th i s l ocat i on . The critical depth wi t h the l owest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
* * * * * * ***** * * * * * * * *** * * * * * * ** ************ * * * * * * *** *********** * * ********** ******** * * * * * * * * * * * * * * 
* E.G. Elev (ft) 994.34 *El ement Left OB Channel *Right OB 
*vel Head ( f t) 0 . 85 Wt . n-Val . 0.037 0 . 037 
* w.s. El ev (ft) 993.49 * Reach Len . ( ft ) 505.00 506.00 485.00 
* crit w.s . ( f t) 985.16 *Fl ow Area (sq ft) * 3415.04 *19253.09 
* E.G. s l ope ( ft / ft) *0.000817 *Area (sq ft) • 3415.04 *19253.09 
* Q Total (c f s) *164000 . 00 *Flow (cfs) *16866 . 33 *147133 . 70 
* Top widt h ( ft ) * 1482.30 * Top width (ft) 371 . 90 * 1110.40 

vel Total ( ft /s) 7.23 * Avg. vel. (ft/s) 4.94 7.64 
*Max Ch l Dpth (ft) 20.09 * Hydr. Depth (ft) 9. 18 17.34 
* co nv. Total (c f s) *5737392 . 0 • co nv. (cfs) *590053.3 *5147338.0 
• Le ngt h wtd. (ft) 505.72 * wetted Per . (ft) 382.69 * 1120.90 
* Min Ch El (ft) 973 . 40 * Shear ( l b/sq ft) 0. 46 0 . 88 
*Al pha 1.05 *stream Power ( l b/ft s) * 2.25 6.70 
* Frctn Loss (ft) 0.59 *Cum Volume (acre-ft) 506.31 *17339.53 34.97 

c & E Loss (ft) 0.06 *cum SA (acres) 79.06 * 1832.65 6 . 81 
*********************************************************************************************** 

warning: 

warning: 

Note: 

The velocity head has c hanged by more than 0.5 ft (0. 15 m). Th i s may indi cat e the need for 
additional cross sections . 
The conveyance rati a ( upstream conveyance divided by downstream conveyance) i s l ess than 
0.7 or greater th a n 1. 4. Thi s may indi cate the need for addit i ona l cross sect ion s . 
Multi pl e critica l depths wert f ound at this l ocat ion. The cri ti cal depth with th e l owest, va li d, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descr iption : 205 .15 

RS: 205. 15 

Station Elevation Data num= 96 
Sta El ev Sta El ev Sta El ev St a El ev Sta El ev 

*****************************************"~<****************"~<************"~<******** 
18001.2 
18061. 5 

994 18008. 5 
992. 1 18077.6 

992 . 8 18015. 6 994.9 18038. 3 
991.6 18146 .4 988.8 18170 . 1 

990.9 18047.4 991.8 
988.9 18200. 6 988. 3 
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• 

• 

• 

Post-Project 
18243 988 . 8 18269.7 988.5 18292.3 988.8 18341. 7 989.8 18374 .9 

18415.6 990.6 18438.3 991.1 18547.3 991 18558.8 991.1 18618. 4 
18625.4 991.9 18687 . 7 991. 3 18696.2 991.3 18745.4 991.4 18794 . 1 

18810 991.2 18866.4 991 18894 . 1 991. 2 18920 . 9 990.7 18973.2 
19018 . 9 989 . 8 19055.8 989. 7 19109. 2 989.4 19141.8 988. 8 19181.8 
19228.5 988.7 19285.2 989 . 2 1933 5. 5 988 . 1 19346.3 987.8 19386.8 
19394.2 985.9 19440.1 984.4 19443.6 984 . 3 19490 983.7 19506.7 
19532.2 982 . 8 19587 . 2 983. 3 19612.4 983.6 19619.1 984 .1 19660 . 7 
19705.1 983.1 19747.1 983.7 19787.1 984.9 19805.2 976.8 19822.3 
19827 . 6 974.7 19829.5 974.2 19853 974.2 19880.4 973.6 19881.2 
19908 . 4 980 19918.9 982.2 19934 984.3 19978. 1 984.9 20006 . 4 
20054.3 983.8 20064.2 983.5 20106 . 6 982 20110 . 7 981.8 20166.7 
20196.8 978.1 20246.3 976 . 6 20250.4 976.4 20298 . 9 975 .4 20340.8 
20371.6 975.7 20436.2 974 20495 974.1 20608.2 975.2 2065 1 
20691.5 977 . 2 20705.2 979.5 20746.3 987.3 20793.1 987.9 20838 
20896.6 989 . 6 20910.7 990.1 20968.3 990 .3 20999 990.6 21039 .8 

21107 991.7 21127.2 991.3 21170.3 994.1 21206.9 995.7 21258.6 
21293 996.4 

Manning's n va 1 ues num= 4 
Sta n val Sta n val sta n val Sta n val 

********************************1t*1t*******************'fr********* 
18001.2 .025 18146.4 

Bank Sta: Left Right 
19787.1 20746.3 

Ineffective Flow num= 
Sta L Sta R Elev 

18001.2 18061. 5 995 
21293 21293 996.4 

. 037 19787.1 . 037 20746.3 

Length s: Left Channel 
495 495.39 

Permanent 
F 
F 

Right 
495 

CROSS SECTION OUTPUT Profile #PF#1 

.025 

coeff contr. 
. 1 

990.2 
991.8 
991.1 
990.3 
988.8 
986 . 1 
983.8 
983.9 
973 . 4 
973.1 
984.1 

979 
975.5 
975 . 7 
988 . 7 
990.8 
996.3 

Expan. 
. 3 

* E.G. Elev (ft) 993.21 * Element Left OB • channel • Right OB • 
• vel Head (ft) 1 . 46 • Wt. n-val. 0.037 0 . 037 0 . 025 
• w.s. Elev (ft) 991.76 • Reac h Len. (ft) 495.00 495.39 495.00 
* Crit w.s. (ft) 987.66 • Flow Area (sq ft) * 5457.16 *13249.56 742.57 
• E.G. slope (ft/ft) *0.002039 * Area (sq ft) • 5462.93 *13249.56 742.57 
• Q Total (cfs) *164000 . 00 * Flow (cfs) *23077.22 *137850.70 * 3072.08 
• Top width (ft) • 3049.28 • Top width (ft) • 1702.17 959.20 387.91 • 

ve l Total (ft/s) 8 .43 • AVg. vel. (ft/s) 4.23 10.40 4.14 
• Max chl Dpth (ft) 18 . 66 • Hydr . Depth (ft) 3.23 13.81 1.91 
• conv. Total (cfs) *3 632205.0 • Conv . (cfs) *511104 . 8 *3053061.0 • 68039.3 
• Length wtd. (ft) 495 . 35 • wetted Per. (ft) * 1688.95 964.03 387 . 96 
• Min ch El (ft) 973.10 • shear (l b/sq ft) 0 . 41 1. 75 0. 24 
• Al pha 1. 32 • Stream Power ( l b/ ft s) 1. 74 18.20 1. 01 
• Frctn Loss (ft) 0.97 • cum volume (acre-ft) * 5065.02 *16585 . 77 • 1025 . 01 
* C & E LOSS (ft) * 0.02 * Cum SA (acres) * 1446.15 * 1818.54 * 555.09 * 
*********************************************************************************************** 
wa rning: Divided flow computed for thi s cross-sect ion . 
Note: Multiple critical depths were found at this l ocat ion . The crit i cal depth with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E.G . Elev ( ft) 993.69 • Element Left DB * Channel • Right OB • 
• Vel Head (ft) 1.44 • Wt. n-Val . 0.037 0.037 0.025 
• w. s. Elev (ft) 992.25 • Reach Len. (ft) 495.00 495.39 495 . 00 
• crit w.s . (ft) 987.65 • Flow Area (sq ft) • 3367.91 *13720 . 96 365 . 73 
• E.G . s lope (ft/ft) *0.001819 • Area (sq ft) • 3367.91 *13720.96 365.73 
• Q Total (cfs) *164000 . 00 • Flow (cfs) *23553.24 *138039.00 * 2407 . 76 
* Top Width (ft) • 1445.00 • Top wi dth (ft) * 402.10 959.20 83 . 70 

ve l Total (ft/s) * 9.40 • AVg . Vel . (ft/s) 6.99 10.06 6.58 
• Max ch l Dpth (ft) 19.15 • Hydr . Depth ( ft) 8.38 14.30 4.37 
• Conv. Total (cfs) *3844879.0 • conv . (cfs) *552191.1 *3236240.0 * 56448.5 
• Length Wtd . (ft) • 495.36 • wetted Per . (ft) 408.28 • 964.03 87.40 
• Minch El (ft) 973 . 10 • shear ( lb/ sq ft) 0.94 1.62 0.48 
• Alpha 1.05 • Stream Power ( lb/ ft s) • 6.55 16.26 3.13 
• Frctn Loss ( ft) 0.90 • cum volume (acre-ft) 466.99 *17148.02 32.93 
* C & E Loss (ft) 0 . 00 • Cum SA (acres) 74.57 * 1820 .63 6.35 
*********************************************************************************************** 

Note: Multiple critical depths were found at this l ocation. The critical depth with the l owest, vali d, 
water s u rface was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Description: 205.06 

RS: 205.06 

Station El evation Data num= 129 
Sta El ev sta El ev Sta El ev sta El ev sta El ev 

*************************************************'~;****************************** 
17971 990.9 18065 . 3 988.6 18104.6 990.4 18115.6 988.2 18128.9 991.2 

18143.2 991. 5 18167.1 990 . 4 18222.4 988 .9 18239 988.9 18268 988.1 
18295.2 989 18314.3 988 . 5 18358 . 9 987 . 5 18410 . 5 986.7 18435.8 988.1 
18478 . 4 994.2 185 15 994 18541.2 993.6 18567.7 993 18668.2 993.4 
18694.6 996.3 18716.8 994.1 18733 990.9 18773. 1 991.2 18799 993.8 

18844 996.4 18879.8 994 18912.8 991. 3 18929 . 6 990.6 18948.8 990.9 
18974.6 992.4 18989 991.8 18996 . 9 990.8 19026.5 996.8 19033.3 997.5 
19038.3 998. 5 19071.8 995 . 8 19078.5 994 .1 19097.2 986. 1 19133.8 987 
19136.4 990.2 19142 .8 992 . 6 19151.6 994 . 3 19202.7 994.1 19217.4 994.9 
19226.3 988.3 19230.3 986.5 19252 . 3 985.8 19287 . 1 985.9 19329.2 986.2 
19380.3 987.3 19388 . 1 987.3 19434.5 987.8 19445.1 987.8 19500.6 988 . 4 
19538.9 988.7 19598.7 988.7 19648.7 990 19669. 4 989.9 19722.7 988.3 
19771. 5 986 . 5 19803 .6 986 . 4 19827 . 5 985.6 19841.3 984.7 19887 983.6 
19904 . 2 973.1 19931.3 971. 2 19981.6 971.1 19982.8 971.1 20027.4 970 . 5 
20053 . 2 971.3 20073.5 976.1 20120.4 976.2 20137.3 976 . 4 20147 . 5 981 
20155 . 4 983 . 6 20196 987.3 20208 . 9 986.1 20221.7 985 . 3 20253 .8 981 
20275.4 981 20301. 5 975.4 20306.9 975.1 20315.2 975. 1 20365 974 . 5 
20425.5 974.6 20470.1 974 . 5 20497.9 974 . 4 20563.5 973. 5 20601.9 973.2 
20671.9 974 20850.2 976 20856 . 8 977.9 20880. 3 977.7 20892.4 984.3 

Page 109 



20905.3 
21101. 6 
21336.3 
21512 . 4 
2153 2 .1 
21602.5 
21826.9 

990.8 20927 . 2 
993 . 3 21146 
994.9 21378 . 2 
994 . 7 21514.5 
994.6 21537 . 4 
996.4 21628.8 
996. 1 21895.5 

Manning 's n values 

991.2 20971. 3 
993.7 21204. 6 

995 21414.7 
995.9 21516.2 
995.2 21546 
996.3 21672.8 
996 . 5 2195 1. 4 

num= 

992 21020.6 
993.9 21256. 1 
995.2 21457. 8 
996. 3 21518 . 9 

995 21560.5 
996 . 3 21709.9 
996.6 21997.9 

Post-Project 
993 21062.7 993.2 

99 4 . 5 21300. 3 994. 8 
995 . 2 21484. 8 99 5 . 4 
995 . 5 21525 . 9 994.3 
995 . 3 21575 995 
996.5 21754 . 4 996.4 
996.4 

Sta n val Sta n val 
4 
sta n val sta n val 

17971 . 037 19026.5 

Bank sta: Left Ri ght 
19669 . 4 20905.3 

Ineff ect i ve Flow num= 
Sta L Sta R Elev 
17971 18080 998. 5 

21997.9 21997.9 998.5 

.037 19669 . 4 .037 20905.3 

Lengths: Left channel 

Permanen t 
F 
F 

505 505 
Ri ght 

530 

CROSS SECTION OUTPUT Profile #PF#l 

.025 

Coeff contr . 
.1 

Expan. 
. 3 

E.G . El ev ( ft ) 992.22 * Element Left OB * Cha nne l *Right OB * 
*vel Head ( ft ) 1.37 * wt. n- val. 0.037 0.037 0.025 
* w.s. El ev ( ft) 990.85 * Reach Len . (ft) 505.00 505.00 530.00 

Cr i t w.s . ( ft ) 984 .95 * Fl ow Area ( s q ft) * 2335.5 1 *16204 .32 0 . 06 
E. G. s l ope (ft/ ft) *0 . 001875 *Ar ea (sq ft) * 2466.89 *16204 . 32 0.06 
Q Total (cfs ) *164000.00 * Fl ow (cfs ) * 8135 . 07 *155864.90 0.01 

* Top widt h (ft ) * 22 10 .68 *Top widt h ( ft ) 972 . 31 * 1235 . 90 2.47 
vel Total (ft/ s) 8 . 85 * AVg . ve l . (ft/s) 3 . 48 9.62 0.21 

* Max chl Dpth (ft) 20 . 35 * Hydr . Depth (ft ) 2.70 13.11 0 . 02 
conv. Tota l (cfs ) *3787357.0 * conv . (cfs) *187868.3 *3599489.0 0.3 
Length wtd. (ft) 505.01 *wetted Per . (ft) 870.33 * 1245.68 2. 47 
Mi n ch El ( ft ) 970.50 * shea r ( lb/sq ft) 0.31 1.52 0.00 
Alpha 1.13 Stream Power ( lb/ ft s ) * 1.09 14.65 0.00 
Frctn Los s (ft) 0.72 c um volume (acre-ft ) * 5019 . 96 *16418 .28 * 1020.79 
c & E Loss (ft) 0. 19 cum SA (a cres) • 1430 . 95 * 1806 .05 552.87 

*********************************************************************************************** 

Divided fl ow computed for this cross-sect ion . warn ing : 
warni ng : The vel ocity head has cha nged by more than 0 . 5 ft (0 .15 m). Thi s may indicate the need for 

additi onal cross sections . 
Note: Mu l tiple cri tica l depth s were found at this l ocation. The criti ca l depth with the lowes t , vali d, 

water su rface was used . 

CROSS SECTION OUTPUT Profile # PF#2 
***************************************************** ******************************** ** ******** 

E. G. El ev (ft) 992.79 El ement Left OB * Channel * Ri ght OB * 
Ve l Head (ft) 1. 43 * Wt . n-val . 0.037 0.037 
w.s. El ev ( f t) 991.36 *Reach Len. (ft) 505 . 00 505.00 530.00 

* crit w.s . (ft) 984 . 95 * Flow Area (sq ft ) 491 . 43 *16837.05 
* E.G. slope (ft / ft ) *0 . 001795 *Area (sq ft ) 491.43 *1683 7 .05 

Q Tota l (cfs ) *164000.00 * Flow (c f s ) * 1508.81 *162491.20 
Top width (ft) * 1435.30 *Top widt h ( ft ) 199.40 * 123 5 . 90 
vel Total (ft / s) 9.46 * AVg. Vel. (ft/ s) 3.07 9. 65 
MaX Chl Dpth ( f t) 20.86 * Hydr. Depth (ft) 2.46 13 . 62 

• conv. Total (c f s) *3871248 .0 * conv. (cfs) • 35615.7 *3835632.0 
* Length Wtd . (ft) 505.00 * wetted Per . (ft ) 202.71 * 1246 . 24 
* Min Ch El (ft) 970. 50 Shear ( l b/sq ft ) 0. 27 1. 51 
*Alpha 1.03 *Stream Power ( l b/ft s) * 0 . 83 14.61 

Frctn Loss ( f t) 0.82 • cum vo lume (acre-ft) 445.07 *16974.25 30.85 
* C & E LO SS (ft) 0. 10 * Cum SA ( acres) 71.15 * 1808.15 5.87 
*************************************************** ******************************************** 

Note : Mul tipl e cri tica l depths were found a t this l oca tion. The critical depth wi th the l owest , va lid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204 . 97 

Left Channel Bank Stati on 
St ation El evation Data 

sta Elev sta 

RS: 204 .97 

Interpol a ted 
num= 86 

Elev Sta Elev Sta El ev Sta Elev 
******* ** *********** ************** ************** ***** ************** *** ********** 

16000 993.3 16025 .7 992 . 1 16060 . 7 991.7 16273. 1 992.3 16303. 1 992 . 4 
16597 . 7 992 . 1 16613 . 7 992 16818.7 992 16912.8 992.3 17061. 4 992.3 
17169 . 3 991.7 17232.9 991.8 17259 . 7 989 17316.4 990.2 17470.6 990.2 
17483 . 4 990.2 17700 . 5 989.9 17786 . 2 989.2 17832.4 989 17894.5 988 .9 
17924.8 989.2 17933.3 990.5 17979 . 7 992. 1 17985.3 991.5 17994 .8 988.7 
18008 . 6 988.7 18105 . 1 987 . 6 18137.2 986.9 18189.2 987.8 18201.2 986.8 
18216.4 989.2 18243 . 6 989. 2 18301. 9 989 18377. 5 989.6 18462.9 990.2 
18523.7 988 . 6 18573.9 986 18643 986.6 18672 985.8 18672 . 9 984 . 9 
18697.7 984.3 18729.6 988. 3 18807 . 2 987 . 9 18833 984 18865 . 3 987.3 
18888.3 985.4 18917 987.8 18955 . 4 987 . 9 18987. 3 984.9 19046 . 8 987. 1 
19093.5 986.8 1915 2.6 983.5 19285.8 983.8 19317.6 981. 5 19332 . 9 979. 1 
19418.6 978 19438.3 978.8 19545 978.843 19934 .7 979 19938.2 981.1 
19945.9 981.9 20008 . 7 980.8 20068.2 980 . 2 20091.8 979.6 2015 1. 8 979.3 
20225.8 978. 1 20300.7 979 20367.2 979 . 3 20442.3 978.7 20509.6 977.2 

20568 974.8 20659.1 973.3 20662.9 973 . 3 20925.5 975.4 20961.3 988.6 
20999.4 990 . 2 21056.8 990.8 2112 6.2 991. 7 21187 992.8 21200 . 2 992.9 
21265.2 993 21340.5 993 21356.1 993 21427. 5 993.4 21492 . 8 993.1 

21496 993 . 1 

Manning's n values num= 
sta n val sta n val sta n val sta n val 

******** ** *********** ********* ********* ***** ** *** ** **** ********* 
16000 .025 18301.9 

Bank sta: Left Ri ght 
19545 20961.3 

. 037 19046 . 8 . 037 20961.3 

Lengths: Left Channel 
510 503 

Ri ght 
550 

.025 

Coeff con t r. Expan. 
.1 . 3 
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• 

• 

Ineffective Flow num= 1 
Post-P r oject 

Sta L Sta R El ev Permanent 
16000 18200 993 .4 F 

CROSS SECTION OUTPUT Profile #PF#1 
*****************************11:********************** *************11:********** *****1<**** ********* 
* E.G. El ev ( f t) 991. 30 * El ement Left OB * Cha nn e l * Ri g ht OB * 
* vel Head (ft) 0. 74 * Wt. n-val. 0 . 037 0. 0 37 0.025 
* w.s. El ev (ft) 990 . 56 * Reach Len . ( f t) 510.00 503. 00 550.00 
• cri t w.s. (ft ) 984 . 97 • Flow Area (sq f t) • 6790.54 *17977.87 50.64 
• E. G. s l ope (ft/ft) *0 . 001134 • Area (sq ft) 7908.25 *17977.87 50.64 
• Q Total (cf s) *164000 . 00 * FlOW (cfs) *31810 . 39 *132110 . 10 79.50 
* TO~ Width (ft) . 3736.09 • Top width ( ft) • 2246 . 92 • 1416 . 30 72.86 

ve Total (ft/s) 6.61 • Avg . vel . (ft/s) 4.68 7.35 1. 57 
* Max Ch l Dpth ( ft) 17.26 • Hydr. Depth ( f t) 5 . 05 12.69 0. 70 
* conv. Total (cfs) *4869981. 0 • Conv. (cfs) *944609 . 8 *3923010.0 2360.8 
• Length wtd. (ft) 504 . 14 • wetted Per. (ft) * 1347. 14 • 1419.4 1 72.90 
• Min ch El (ft) 973.30 • s hear ( l b/sq f t ) 0. 36 0 . 90 0.05 
• Al pha 1.09 * Stream Power ( l b/ f t s) . 1.67 6. 59 0.08 
* Frctn LOSS (ft) 0.47 * cum Volume (acre-ft) • 4959.82 *16220.14 • 1020.49 
* C & E LOSS (ft) 0.04 • cum SA (ac res) • 1412 . 29 • 1790.68 552.41 
*********************************************************************************************** 
warning: 
Note: 

Divided flow com~uted for thi s c ross -secti on . 
Mult i pl e cr i t i ca depths were found a t this l ocati on. 
water surface was used. 

The cri tical depth wit h the lowes t , valid, 

CROSS SECTION OUTPUT Profile #PF#2 

* E.G. Elev ( f t) 991.87 * El ement Left OB * c ha nn e l * Ri ght OB * 
* vel Head (ft) 1.11 * Wt. n-val . 0 . 037 0 . 037 
• w.s. El ev (ft) 990.76 • Reach Len. (ft) 510.00 503. 00 550.00 
* crit w.s. (ft) 985 .05 • Flow Area (sq f t) • 1194.17 *18262. 88 
• E.G . s l ope ( f t / f t ) *0.001485 * Area (sq f t) • 1194 .17 *18262 . 88 
• Q Total (c f s) *164000.00 • Flow (cfs) • 8955 . 43 *155044.60 
* TO~ Width ( ft) . 1516.30 • Top wi dth ( ft) 100.00 • 1416 . 30 

Ve Total (ft/s) 8.43 • Avg . vel. (ft/s) 7. 50 8.49 
• Max ch l Dpth ( f t ) 17 . 46 • Hyd r . Depth ( f t) 11.94 12 . 89 
* Conv . Total (cfs) *42 55498 . 0 * Conv. (cfs) *232376 . 8 *402312 1. 0 
• Length wtd . (ft) . 503. 24 • wetted Per. (ft) 111. 96 • 1421. 57 
* Mi n Ch El (ft) 973.30 • shear ( 1 b/ sq f t ) 0.99 1.19 
• Al pha 1.00 • Stream Power ( l b/ f t s) . 7 . 42 10. 11 
* Frctn LOSS (ft) 0. 59 • c um volume (acre-ft ) 435.30 *16770 . 79 30.85 
* C & E LOSS (ft ) 0.08 • cum SA (acres) 69.42 • 1792.78 5. 87 
*********************************************************************************************** 
Not e : Mu l tipl e cri t i cal depths were fo und at t his l ocati on. The cri t i cal depth with th e l owest, vali d , 

water s urf ace was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Descript ion : 204.87 

RS: 204.87 

Rl ght Cha nn e 1 Bank St atl on Interpol a ted 
Stat10n El evat10n Dat a num= 97 

Sta El ev Sta El e v Sta El e v sta El ev Sta El ev 
* * * * ** * ************** * * * ** * * * * *** ******* * *** * *** **** ** ** ***** *********** ******** 

17067.4 991. 5 17111. 3 991.5 17255 990 .6 17291. 2 991. 6 17298 . 2 
17315.9 991 17328 . 2 990.9 17345 . 3 988 . 6 17426.3 988 17520 . 6 
17594 . 7 988. 5 17781.4 988.6 17822 . 3 988.5 17925 .1 988.2 18001 
18108 . 5 987. 1 18221. 3 987. 3 18261.7 986 . 3 18269 . 2 986.9 18279.6 
18296.9 986 . 8 18325.5 986 . 8 183 52.2 985 . 5 18429 .1 985 . 3 18501. 3 

18553 984 . 4 18559.8 986.3 18565.9 988.9 18578.6 987 . 7 18604 . 1 
18645.9 981. 4 1865 7. 3 984 18678.8 986.2 18730 987.6 18832.5 
18855.2 985.7 18859.7 984 . 6 188 7 4 . 5 986.6 18920 . 1 984 . 6 18942.9 

18960 980.8 18970 . 7 982.4 19015 . 9 985 . 9 19104 . 6 986.7 192 09 . 9 
19234.9 985 19264 . 2 982.7 19275 . 4 983 . 5 19297 . 4 981 19382.3 
19462.8 981 19532.8 979 19555 . 4 979.1 19566 978.5 19579.4 
19588.4 976 . 2 19598.7 976. 3 1962 3 . 4 978. 5 19628 979 . 5 19642.3 
19714.7 981 19730.8 981 19759.9 975 . 9 19765 976 . 4 19772.7 
19854 . 5 975.9 19859 . 5 975.9 19861.3 977.3 19877.6 980 . 8 19890 
19903 . 3 969.9 19909.9 970 19919.2 968 . 1 20001 968.1 20022.9 
20059.2 975 . 3 20126 . 4 976 .2 20213.9 975.3 20298. 1 974 . 9 20351 
20377.2 977 . 3 20393.3 977 .5 20505.4 975.8 20559. 1 974 . 3 20612 
20624 .2 974.6 20654 . 3 973.2 20826.7 974.3 20919.3 974.9 20939.9 

20954.34991 . 1405 20961 .2 994. 2 20981. 5 994.3 21037 . 9 989.4 21047 
21137.3 991.2 21197.6 991. 4 

Manni ng 's n values num= 4 
St a n val sta n val Sta n val St a n val 

***********************'~<*********************************** ***** 
17067 . 4 .02 5 18221.3 

Bank Sta: Lef t Ri ght 
19462.820954 . 34 

I neff ecti ve Flow num= 
St a L St a R Elev 

17067 . 4 18300 994 . 3 
20961.2 21197 . 6 994.3 

.037 19462.8 . 037 20961. 2 

Lengths: Left Channel 

Permanent 
F 
F 

495 499 
Ri ght 

505 

CROSS SECTION OUTPUT Pro f i l e #PF#1 

.025 

coeff cant r . 
. 1 

992.1 
988.2 
987.2 
985.4 
985 . 6 
983 . 9 
987.5 
980 . 4 
985 . 7 
981.4 
978.5 

981 
975.9 
975.9 
968 . 1 
974 . 8 
976.5 
984.7 
990.3 

Expa n . 
. 3 

*********************************************************************************************** 
* E.G. El ev ( ft ) 990.80 * El ement Left OB • c ha nnel * Rig ht OB * 
• vel Head (ft ) 0 . 61 • Wt. n-val. 0.037 0 . 037 
• w. s . El ev (ft ) 990.19 * Reach Len. ( f t) 495.00 499.00 505 . 00 
• Crit w. s . (ft) 982.94 • Flow Area (sq f t) • 6202 . 87 *2 1657. 82 
* E.G . Sl ope ( f t / ft ) *0.000767 • Area (sq ft) • 8399. 19 *2 1657.82 6. 71 
• Q Total (cf s) *164000.00 • Flow (cfs) *21030.64 • 142969 . 40 
* To~ Widt h ( ft ) 3635 . 74 * Top Wi dth ( ft ) • 2129 . 31 • 1489.40 17. 03 

ve Total (ft/ s) 5.89 • AVg. ve l . (ft/s) 3.39 6 . 60 
* Max Ch l Dpth ( f t ) 22.09 • Hyd r. Depth ( f t) 5. 33 14.54 
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Post-Project 
• Conv. Total (c f s) *5920537.0 • conv. (cfs) *759223.6 *5161313.0 
• Length Wtd. (ft) • 498.39 • wetted Per . (ft) • 1165.78 • 1498.26 
• MinCh El (ft) 968.10 • Shear ( lb/sq ft) 0.25 0.69 

Alpha 1.14 * Stream Power ( lb/ ft s) 0.86 4.57 
• Frctn Loss (ft) 0.30 • cum volume (acre-ft ) • 4864 . 36 *15991.30 • 1020.12 
• C & E Loss (ft) 0.05 * cum SA (acres) • 1386 . 67 • 1773.90 551.85 
*** 1l*** ** ************* ******* ** ********** **************** *** ***********1l********************* ** 

warni ng: Divided flow computed for thi s c ross-section. 
Note: Multiple critical depths were found at this location . The critical depth wit h the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
**************************************"'*'f<****** *************************************** ********* 
• E.G. Elev (ft) 991.20 • El ement Left OB • Channel • Right OB • 
• vel Head (ft) 0 . 84 • wt . n-val . 0.037 0.037 
• w.s. Elev (ft) 990 . 37 * Reach Len. (ft) 495.00 499.00 505.00 
• Crit w.s . (ft) 982 .85 • Flow Area (sq f t ) 487 . 55 *21921.99 
* E. G. slope (ft/ ft ) *0 . 000942 • Area (sq f t ) 487 . 55 *21921.99 
• Q Total (cfs) *164000 . 00 • Flow (cfs) • 2378 . 75 *161621.30 
• Top width ( ft) • 1542.20 • Top width (ft ) 52 . 80 • 1489.40 

ve l Total (ft/ s) 7 . 32 • Avg. vel . (ft/ s) 4.88 7.37 
• Max chl Dpth (ft) 22.27 • Hydr . Depth (ft) 9.23 14.72 
• conv. Total (cfs) *5343764.0 • Conv . (cfs) • 77509.1 * 5266255 . 0 
• Length Wtd . (ft) 498 . 86 * wetted Per. (ft) 61.90 • 1498.43 
• Min ch El (ft ) 968.10 • s hear ( l b/sq ft) 0 . 46 0 . 86 
• Alpha 1.01 • Stream Power ( lb/ft s) • 2 . 26 6.34 
• Frctn Loss (ft) 0 . 37 • cum volume (acre-ft) 425 . 45 *16538.78 30 . 85 
* C & E LOSS (ft) 0.06 *Cum SA (acres) 68 . 52 * 1776 . 00 5 . 87 
*************** **********************************************************1<************** ******* 

Note: Mu ltipl e critical depths were found at this l ocat ion. The critical depth with the lowest, va lid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204 . 78 

RS: 204 . 78 

Rlght Channe l Bank statlon Interpol a ted 
Sta tion El evat10n Data num= 87 

Sta Elev Sta El ev St a Elev Sta Elev Sta Elev 
************ ************* ********************** ********* ****** ****************** 

16026.1 987.6 16094.8 987 . 3 16113.5 986.9 16143 . 6 989.2 16147.7 990.2 
16176.4 990.8 16200 .6 988.8 16231.8 988.4 16338.9 988 . 8 16416 .1 988.9 
16579 . 2 988.9 16686 989.116786.7 989. 1 16866 .8 989 . 3 17093 . 1 989 . 3 
17192.6 989 . 3 17283.5 988 17369 . 3 988 17407. 5 989.7 17420.2 988 
17479.3 987 17521.2 986.9 17670 . 9 988 17754.2 987.8 17912 .8 987.4 
17952.6 987 . 1 18028.5 987 18174.7 986 . 5 1822 1. 6 986.3 18279.6 986. 1 
18350.4 984 . 9 18361.8 983 18373.6 985 . 9 18402.3 985.9 18413.2 983.6 
18427.5 987 . 2 18487.5 986 . 4 18504 984.4 18585.3 983.7 18598.2 984.9 
18667.6 983 . 9 18753.3 984.6 18756 .1 984.9 18767.8 981.3 18836.7 981 
19173.1 979 . 8 19219.1 979.8 19295.8 977 . 2 19323.7 977.5 19337.5 981 
19356.4 981 19398.6 983 19409 . 2 982.4 194 19.8 979.2 19429.6 977.4 
19432.3 975 . 9 19489.4 975.9 19561.1 974 . 8 1962 1. 6 973 19660.7 972.1 
19667.7 970 . 8 19677.1 967 . 6 19767 . 4 968 . 8 19768 968.8 19935.5 968 
19986.5 968 20033.8 975.7 20056.9 977 . 8 20073. 7 975.3 20160.4 975 
20170.8 975 . 3 20229.5 975 20246.7 975 20324.8 974.9 20340 975 

20452 975 . 9 20510.9 973 20530 . 9 973 .1 20662. 3 973.7 20706.1 973 . 8 
20782.6 974 . 9 20801.8 975 .120832.33990 .9976 20840.4 995.2 20866.6 994.5 
20921.2 988 . 9 20982.7 988.3 

Manni ng 's n values num= 4 
sta n val sta n val sta n val sta n val 

*********** ** ******************************** *** ***** *** ******** 
16026.1 .025 18427.5 .037 19398.6 .037 20840.4 . 025 

Bank sta: Left Right Lengt hs : Left Channel Ri ght Coeff Contr. Expan. 
19398.620832.33 505 515 550 . 1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

16026.1 18400 995.2 F 
20840 . 4 20982. 7 995.2 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
*************************************************** *********************************** ********* 
* E. G. El ev (ft) 990 . 45 * El ement Left OB • channe l * Right OB * 
• vel Head ( ft ) 0.45 * Wt . n-val. 0.037 0.037 
* w.s . El ev (ft ) 990.01 * Reach Len . ( ft ) 505.00 515.00 550 . 00 
* crit w.s . ( ft ) 980.93 • Flow Area (sq ft ) • 8139.91 *23734. 97 
* E.G. Slope ( ft /ft ) *0.000477 • Area (sq ft ) *12728. 28 *23734.97 92.43 
• Q Total (cfs) *164000.00 * FlOW (cfs) *29111. 40 *134888 . 60 

. ~~~ ~~m (ft) • 4837.5 1 • Top wi dth ( ft) * 3333.40 • 1431.83 72.28 
( ft /s) 5. 15 • Avg . vel. ( ft /s) . 3.58 5 . 68 

• Max chl Dpth ( ft ) 22.41 • Hydr. Dept h (ft) 8 . 15 16.58 
* Conv . Total (cfs) *75 12086 .0 • Conv. (cfs) *1333460. 0 *6178626. 0 
• Leng t h Wtd . (ft) 513.16 • wetted Per . ( ft ) • 1000 . 57 • 1438.22 
• Min ch El (ft) 967.60 • shear ( l b/sq ft ) 0.24 0.49 
• Alpha 1.09 • stream Power ( l b/ ft s) . 0.87 2. 79 
* Frctn LO SS ( ft ) 0. 33 • cum volume (acre-ft) • 4744.32 *15731. 30 • 1019.55 
° C & E LOSS 0.03 • Cum SA (acres) • 1355.64 • ·1757 .17 551.33 ( ft ) 
***** ***** *********** *********************** ****************************************** ********* 

warning: Di vi ded flow compu t ed fo r this cross-section. 
warning: The cross - secti on end points had to be extended verticall y for the computed water surface. 
Note: Multiple criti cal depth s were found at this locati on. The critical depth wi th the l owest, val i d, 

water sur f ace was used . 

CROSS SECTION OUTPUT Profile #P F#2 
***************-1<********* **** ********** ********* *****= ***************************** ************ 
* E.G. Elev ( ft ) 
• vel Head (ft) 

990. 77 • El ement 
0.63 • wt. n- val . 

Left OB * Channel * Right OB * 
0 . 037 0 . 037 
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• 

• 

Post-Project 
• w.s. Elev (ft) 990.13 • Reach Len. (ft) 505.00 • 515 . 00 550 . 00 
• crit w.s. (ft) 980.78 • Flow Area ( sq ft) • 2009.30 *23919.55 
• E. G. slope (ft/ ft) *0.000611 • Area (sq ft) • 2009.30 *23919.55 
• Q Tota l (cfs) *164000.00 • Flow (cfs) • 9303.23 *154696.80 
• Top width (ft) • 1620.43 • Top width (ft) 188 . 60 • 1431.83 • 

vel Total (ft/ s) • 6.33 • Avg. vel . (ft/s) 4.63 • 6 . 47 
• Max chl Dpth (ft) 22 . 53 • Hydr. Depth ( f t) 10 . 65 16 . 71 
• conv. Total (cfs) *6634912 . 0 • Conv . (cfs) *376378 . 6 *6258533.0 
• Length wtd. (ft) • 514.26 • wetted Per . ( f t) • 199.46 * 1438.35 • 
• Min ch El (ft) 967 . 60 • shear (1 b/ sq f t) 0. 38 * 0 . 63 
• Al pha 1.02 • Stream Power ( l b/ ft s) • 1.78 4.10 
• Frctn Los s (ft) 0.42 • Cum Volume (acre-ft) 411.26 *16276.21 30.85 
* C & E LOSS ( ft) * 0.04 * Cum SA (acres) * 67.15 * 1759.27 * 5.87 * 
**R-k1<1; 1< 1<1<1<R1<1::1<1<t:1t1<*********************R**********"**************1t*************** *************** 

Note: Multiple critical depth s were found at this location . The critical depth with the lowes t , valid , 
water surface was us ed. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Desc r iption: 204.68 

RS: 204.68 

Right Channel Bank Station Interpol a ted 
Station Elevation Data num= 97 

Sta El ev Sta El ev St a El ev Sta El ev Sta El ev 
************* * ************************** ** ********* * *** * * **** * * * ********* *RR**** 
17501.1 986.1 1755 4 .2 985 . 7 17607.9 985.5 17645.5 987.6 17657 986.8 
17668 . 8 987.1 17674.9 990.2 17682.2 987.8 17691 985.7 17742.4 986 . 2 
17748.2 986.3 17778 988. 7 17792.2 990.8 17806.1 988. 7 17807 . 3 988.9 
17839.5 987.8 17848.5 986 . 9 17867.4 986.8 17881.2 986.2 17970 . 4 985 . 8 
18016. 4 985.9 18087.9 985.4 18189.8 985 18231.2 984 . 8 18295 . 5 984.9 
18354 . 5 984 .6 18412.6 984 . 3 184 3 7 .1 982 . 9 184 72. 2 984 18491.1 983 . 4 
18518 . 9 981.6 18530.8 984.6 18531.9 985.1 18550 . 1 982.9 18601.2 983 . 1 
18621.4 983.6 18662 . 6 982.9 18685 . 1 983 18736.6 981.7 18767.6 980.4 
18849.4 980.3 18886.2 980.2 18950.6 980 19029.6 979 . 9 19057 . 5 983 
19071. 2 980. 7 19099.7 980.9 19114 981.6 19143 . 3 981.3 19197.1 981.7 
19249 . 9 983.3 19284.9 981.9 19308.1 982.1 19314 . 7 984 . 6 19321.8 985 
19357 . 4 981 19361.7 979.6 19368.2 980.1 19394 . 4 978.2 19398.6 975 . 9 
19415.9 975.9 19458.6 973.3 19479.3 973 . 1 19513.5 971.9 19564.9 971.9 
19621.8 972. 2 19668.2 973 . 2 19691.4 975.5 19719 976.9 19734 . 6 976 . 2 
19779.1 971. 8 19814.3 971.4 19869 . 4 971.6 19901 972. 5 19927 . 9 972.8 
19942.8 973.9 20011.2 975.3 20053 . 7 976 . 3 20121.8 976.1 20137 . 2 975 . 6 
20206.4 975.5 20256.1 973.7 20273.3 974.7 20295 973 20348 . 3 973 . 2 
20369.6 973.3 205 16.3 974.120548 . 61990 . 5028 20548.8 990.6 20582 . 8 991.5 

20647 987.5 20715.7 987 . 8 20786.9 988 20814 988 20872 . 4 988.2 
20904.2 988.1 20971 988.4 

Manning's n values num= 5 
~ n~ ~ n ~ ~ n~ ~ n~ ~ n ~ 

************* ******** ****** ******************************** ** ******************* 
17501.1 .025 18472.2 . 037 19321.8 . 037 20548.8 . 037 20582.8 .025 

Bank Sta: Left Right Lengths : Left channel Rig ht coeff Contr. Ex pan . 
19321.820548.61 325 407 570 . 1 . 3 

Ineffective Flow num= 
Sta L Sta R El ev Permanent 

17501.1 18455 991.5 F 
20582.8 20971 991.5 F 

CROSS SECTION OUTPUT Profi 1 e #PF#l 
******************** *******1<* ***************************** ******************************** ***** 
• E. G. Elev (ft) 990.10 • Element Left OB • Channel • Ri ght OB • 
• vel Head (ft) 0.73 • wt. n-val. 0.037 0.037 
• w. s . Elev (ft) 989 . 36 • Reach Len. ( f t) 325 . 00 407.00 570.00 
• cr i t w.s. ( f t) 982 . 91 • Fl ow Area (sq ft) • 6628 . 41 *18234 .16 
• E.G. slope ( f t/ft) *0.000903 • Area (sq ft) *10032.96 *18234 .16 473.96 
• Q Total (cfs) *164000 . 00 • Fl ow (cfs) *31211 . 30 *132788. 70 • 
• Top width (ft) • 3375.81 • Top width (ft) * 1797 . 31 * 1224 . 57 • 353.93 

ve l Total (ft/ s) 6 . 60 • Avg. vel . (ft/s) 4.71 • 7.28 
* Max Chl Dpth (ft) 17.96 * Hydr. Depth (ft) 7.65 14 . 89 
• conv . Total (cfs) *5457597 . 0 • Conv. (cfs) *1038650.0 *4418946 . 0 
• Length wtd . (ft) • 390.47 • Wetted Per . (ft) * 868 . 45 • 1230 . 06 
• Min ch El (ft) 971.40 • shear (lb/ sq ft) 0 . 43 0 . 84 
• Alpha 1 . 08 • Stream Power ( l b/ ft s) • 2.03 6 . 09 
• Frctn Loss (ft) 0.43 • cum volume (acre-ft) • 4612 . 38 *15483 . 21 • 1015.97 
• c & E Loss (ft) 0.03 • cum SA (acres) • 1325.89 • 1741.47 548.64 
***************************** ************************************************************ ****** 

warning: Divided f low computed for this cross-section. 
warning : The cross-section end points had to be extended vertically for the computed water surface. 
Note: Multiple criti cal depths were fo und at this l ocation. The critical depth with the l owest, valid, 

water surface was used. 

Profi 1 e #PF#2 CROSS SECTION OUTPUT 
*** * ******************************************************************* * * **** *t; * ********** **** * 
* E.G. Elev (ft) 990.31 * El ement Left OB * channe l * Ri ght OB * 
• ve l Head ( f t) 0.99 * Wt. n-val. 0.037 0.037 
* w.s. El ev (ft) 989.32 * Reach Len . (ft) 325 . 00 407.00 570.00 
* crit w.s . (ft) 982.81 • Fl ow Area (sq ft) • 2820 . 76 *18179.75 
* E.G. Slope (ft/ft) *0.001151 • Area (sq ft) • 2820 . 76 *18179.75 
• Q Total (cfs) *164000.00 • Flow (cfs) *14831.20 *149168. 80 
* TO~ Width (ft) . 1586.28 • Top width (ft) * 361.80 • 1224 . 48 

ve Total (ft/s) 7.81 • Avg. vel . (ft/ s) 5.26 8 . 21 
• Max chl Dpth (ft) 17.92 • Hyd r . Depth ( ft) 7.80 14 . 85 
• Conv . Total (cfs) *4834418.0 • Conv . (cfs) *437196 . 3 *4397221.0 
• Length wtd. ( f t) 395.87 • wetted Per . (ft) 372.04 • 1229 . 96 
• Minch El (ft) 971.40 • Shear (1 b/ sq ft) 0. 54 1.06 
• Alpha 1. 05 • Stream Power (1 b/ ft s) . 2 . 86 8 . 71 
* Frctn LOSS (ft) 0. 51 • cum volume (acre-ft) 383 . 27 *16027 . 35 30.85 
* C & E LOSS (ft) 0.02 • cum SA (acres) 63.96 • 1743 . 57 5.87 
****** **1t*1t1t1:1t**** <t:* *************1t*1t*********1t1:1t1t1t************ ***1t1t1t1t1t1t1t1t 1:1t1t 1t 1t 1:1:1t*** 1t**1t******* 
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Post - Projec t 

Note : Mult ipl e cri tical depths were found at th i s l ocat i on . The cri t i cal dept h wi t h t he l owest, valid, 
water surf ace was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Descripti on : 204 . 61 

RS : 204.61 

station El evati on Data num= 96 
Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 

***************************************************************************"***** 
14501. 4 
14862.5 
15354.3 
15973 . 3 
16502 . 7 
17201.6 
17544.8 

17907 
18300.1 
18563.6 
18687 . 3 
19090 . 8 
19471.3 

19781 
20188.3 
20482.9 
20944.2 
21362.3 
21835.5 
21963 . 1 

987.8 14573.3 
988 15060 

989. 1 15407 . 2 
987.8 16138.5 

987 16642 . 3 
986.5 17292 . 3 

987 17555 . 9 
986 . 4 17945.4 
984 . 4 18402.9 
983.3 18578.3 
985.4 18775. 1 
980. 1 19180 . 1 
983 . 1 19479 . 7 
972 . 7 19928 . 9 

973 20275.9 
988.5 20 507 
987. 1 21033 . 3 
986.7 21489.6 
987 . 5 21887.1 
990 . 8 

Mann ing ' s n values 

990 14582.2 
988.1 15169 
987 . 7 15581 
987.8 16253 
986 . 6 16753.7 
986 . 1 17385 
984 . 9 17607 . 1 
985. 9 18071.1 
984.9 18466.2 

983 18591. 3 
988 . 2 18821.3 
979 . 7 19288 
979 . 4 19500.4 
973.4 20022 
973 . 4 20374 . 8 
986. 5 20620. 9 
987.2 21060.5 

987 21584 . 7 
988 . 6 21890. 1 

num= 

987 . 6 14618 . 2 
988 . 1 15293 . 6 
987.7 15683. 1 
987.3 16305 . 2 
986.8 16913 . 6 
986.2 17492.5 
987 . 6 17733.4 
985.8 18171. 7 
984.6 18493.6 
980.7 18665.2 
988 . 9 18834 . 2 
980. 1 19386 . 4 
973 . 3 19642 . 8 
973 . 4 20085 . 3 
973 . 9 204 26 . 1 
986.8 207 26.9 
987.3 21176.6 
987.7 21599 . 3 
987.2 21897 . 8 

sta n val sta n val 
4 
sta n val Sta 

14501.4 . 025 18498 . 9 

Bank Sta: Left Ri ght 
194 71. 3 20482 . 9 

I neff ecti ve Fl ow num= 
St a L St a R El ev 

14501. 4 18570 990 . 8 
20482.9 21963. 1 990 . 8 

. 037 19471.3 .037 20482 . 9 

Le ngths : Le f t Chan ne 1 

Permanent 
F 
F 

395 449 
Right 

545 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

988.2 14777.3 
988. 1 15349.5 
987.7 15895 . 1 
988.9 16356 . 5 
986. 7 17015 . 2 
986.6 17525 . 7 

988 17760 . 1 
984.9 18250.5 
983.5 18498.9 
981.8 18677 . 5 
979.9 18973.9 
98 0 .8 19428. 1 
973 . 3 19760.9 
97 5 . 2 20097. 7 
974 . 2 20456. 1 

987 20849.8 
986.9 21261.7 
987.7 21697.6 
989.2 21930.6 

n val 

. 025 

Coeff Cant r. 
.1 

988 . 3 
988 

987 . 7 
986 . 6 
986 . 4 

986 
988.2 
986.1 
981.8 
983.2 
980 . 4 
982 . 7 
972.7 
972 . 6 
987.8 
987. 1 
986 . 8 
987 . 5 
990. 8 

Expan . 
. 3 

***** ***** * * * * * * * **** * * * * * * * * *** f<******* * * * * * * * * ********** * * * ****** ** * ** *********************** 
* E . G. El ev ( ft ) 989 . 64 * El ement Left OB • c ha nn e l * Right OB * 
• ve l Head ( ft ) 1. 05 * Wt . n-val . 0.037 0.037 
* w.s. El ev (ft) 988. 59 * Reach Len . ( ft ) 395.00 449.00 545.00 
* c ri t w.s. ( f t) 983.53 * Fl ow Area (sq ft ) • 6207.90 *14692 . 94 
* E.G. s l ope ( ft / ft ) *0 . 001360 • Area (sq f t) *12682.15 *14692 . 94 2059.67 
• Q Tot a l (cf s) *164000.00 * Fl ow (cf s) *34891. 40 *129108.60 . ~~~ ~~~~~ ( ft ) * 7282.60 * Top wi dt h ( f t) * 4858 . 98 • 1011 . 60 • 1412.02 

( f t / s) 7 . 85 • Avg . vel . ( ft / s) 5. 62 8 . 79 
• Max c hl Dpth ( ft ) 15.99 • Hydr. Depth (ft ) 7.05 14. 52 
* Conv . Total (c f s) *4447568.0 * Conv . (c f s) *946230. 9 *3501337 . 0 
* Leng th wt d . ( ft ) 441.2 1 • wet ted Per. (ft ) 883.70 • 1016 . 51 
* Mi n Ch El ( f t) 972.60 • s hear ( 1 b/ sq f t ) 0.60 1. 23 
• Al pha 1.10 • St ream Power ( 1 b/ f t s) . 3 . 35 10 . 78 
* Frctn LOSS (ft ) 0.69 * Cum Vo l ume (acre-ft ) • 4527 . 64 *15329 . 38 999 . 40 
* C & E LOSS ( ft ) 0.02 • c um SA (acres) * 1301. 06 • 1731. 02 537.08 
**** * * **** * * * * ******* * * * * * * * ************* * * * * * ************ * * *********************************** 
warning: Di vided f l ow computed f or t hi s cross-sect i on . 
warning: The cross - secti on e nd poi nts had t o be e xtended ve r t i call y f or t he comp uted wat er s u r f ace. 
Note: Mul tipl e critical dept hs were f oun d at thi s l ocat i on . The cri t i cal depth wi t h th e l owest , val id , 

wat er s urf ac e was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
************************************************************* ********************** ************ 
* E . G. El ev ( f t) 989.78 * El eme nt Left OB • c ha nn e l Ri ght 08 * 
* ve l Head ( f t) 1.16 * Wt . n-val . 0 . 037 0 . 037 
* w. s . El ev ( f t) 988.62 * Reac h Len . (ft ) 395.00 449.00 545 . 00 
* Crit w.s. ( f t) 983.47 • Fl ow Area (sq ft) * 482 1. 31 *14720.97 
* E.G. Sl ope (ft / f t ) *0.001462 • Area (sq ft ) • 482 1. 31 *14720.97 
* Q Total (c f s) *164000.00 * Fl ow (cfs) *29704. 86 *134295 . 10 
• To~ width ( ft ) * 1602.90 • Top width C ft ) 591. 30 • 1011 .60 

Ve Total ( f t / s) 8. 39 • Avg . vel . ( ft / s) 6. 16 9. 12 
• Max c hl Dpth (ft ) 16.02 • Hydr. Depth ( ft ) 8. 15 14 . 55 
* Co nv . Total (cf s) *4289077.0 • conv. (cfs) *776868. 4 *3512208. 0 
* Length wt d . ( ft ) 442. 77 * wetted Pe r . ( ft ) 599 . 90 • 1016.63 
* Min Ch El ( ft ) 972.60 * s hea r ( 1 b/sq ft ) 0. 73 1. 32 
• Al pha 1. 07 * st r eam Power (1 b/ft s) * 4 . 52 12 . 06 
* Frctn LO SS ( ft ) 0 .74 • c um vol ume (ac r e-ft) 354 . 76 *15873 . 64 30 . 85 
* C & E LO SS ( ft ) 0 . 02 • c um SA (ac r es) 60 . 41 • 1733 . 12 5 . 87 
************************************************************* *************** ** **************** * 

Not e: Mul tipl e c ritical de pths we re f ound at thi s l ocation . The c ri t i cal depth wi t h the lowest, vali d, 
wate r surface was us ed . 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 

RS: 204.53 

Descr i pt i on: 204.53 
stat i on Elevati on Data num= 96 

sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
************* *'****************************************** ************************ 

17504 . 9 987.8 17516 . 3 987 . 9 17522.8 987. 1 17597 987.9 17615.7 987.3 
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• 

• 

• 

17634.6 
17740 . 1 
18011.9 
18283.5 

18647 
18815.9 
19073. 9 

19293 
19520.6 
19729.3 
19979 . 8 
20443 .5 
20629.6 
21022.1 
21337.7 
21626.7 
21817.6 
21887.9 

22011 

987 . 5 17637.7 
1006. 3 17784.7 
987.2 18027.9 
984.5 18320.2 
982 . 6 18678.7 
983.6 18827.1 
982.8 19175.3 

975 193 59.2 
973 19547.6 

972.9 1978 7 . 3 
973.4 19994 . 9 
974.5 20465.7 
984.7 20701.1 
985.1 21052 .3 
986.1 21351.7 
986.2 21653.6 
987.6 21875.1 
987.2 21894.1 
990.1 

988.1 1764 5. 9 
1004.7 17850.8 

986.1 18091.1 
984.4 18443 
980.4 18706 . 4 
980.6 18916.2 
983.2 19185.4 
979.5 19386 
973.9 19571. 2 

973 19805.5 
973.6 20150.7 
985.2 20495.9 
984.8 20780.4 

985 21118 . 4 
986.3 21381.4 
986.5 21678.1 
987 . 3 21880.1 
988 . 4 21914.7 

986 . 317657.9 
1006. 5 17875. 5 

986 . 1 18155.5 
984.3 18501.9 
982.9 18747 
981.2 18927.3 
983.5 19240.3 

976 19409 .2 
975 . 5 19585.1 
973.5 19860 . 6 

974 20174.8 
987.1 20550.8 

985 20872.2 
984.9 21183 . 9 
984.7 21472.3 
985.5 21716 . 4 
988.5 21884 . 2 
989.1 21935 . 1 

Post-Project 
988 17704.2 989.7 

988 . 5 17970.4 986.9 
98 5 . 2 18204.4 984. 7 
983 . 9 18579.8 983 . 6 
982.6 18757 983.3 

982 19007.2 982 . 5 
981 19276 975 . 9 

976.4 19468.7 973 .1 
972.9 19610.7 972.7 
976.1 19930 . 7 975.8 

974 20434 . 3 974.4 
986.4 20566 984.8 

985 20943 985.1 
984.8 21260 . 2 985 
984.9 21564 . 8 985.3 
985.3 21781 984.7 
988. 1 21885 988.9 
988.6 21999.2 989.8 

Manning's n values num= 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

******************************************************************************** 
17504 . 9 .025 18647 .037 19185 . 4 .037 20495 . 9 .037 20566 . 025 

Bank St a: Left Rig ht Leng ths: Left chann e l Ri ght coeff contr . Expan . 
19185.4 20495.9 570 552 525 .1 . 3 

Ineffective Flow num= 
Sta L Sta R El ev Permanent 

17504.9 18730 1000 F 
20495.9 22011 1000 F 

CROSS SECTION OUTPUT Profile #PF#1 
*******************************************************:**************************************** 
* E.G. Elev (ft) 988.93 * Element Left OB * Cha nn e l * Right OB * 
* vel Head (ft) 1. 25 * Wt. n-val . 0 . 037 0.037 

w.s. El ev (ft) 987.68 * Reac h Len. (ft) 570 . 00 552.00 525.00 
Crit w.s. (ft) 982. 99 * Flow Area (sq ft) 2401. 60 *16442 .59 

* E. G. Slope (ft/ft) *0.001814 * Area (sq ft) 4931.95 *16442.59 3265.12 
* Q Total (c f s) *164000 . 00 * Flow (cfs) *12437.51 *151562 . 50 

* 0~~ ~~~~~ (ft) * 4061.16 * Top width (ft) * 1366.62 * 1310.50 1384.04 
(ft/s) 8. 70 * Avg. vel . (ft/s) 5.18 9.22 

* Max Ch l Dpth ( ft ) 14.98 * Hydr . Depth (ft) 5. 27 12. 55 
* conv. Total (c f s) *3850514.0 * Co nv . (cfs) *292017. 1 *35 58497 . 0 
* Length wtd. (ft) 5 52.82 *wetted Per. (ft ) 455.86 * 1314.36 * 

Min Ch El (ft) 972.70 shear (l b/sq ft) 0.60 1. 42 
* Al pha 1.06 * Stream Power ( l b/ f t s) * 3 .09 13.06 
* Frctn LO SS (ft) 1.15 * cum val ume (acre-ft ) * 4447 . 78 *15168 .91 966.09 
* C & E LOSS 0.01 * Cum SA (acres) 1272.84 * 1719.05 519.59 (ft) 
*********************************************************************************************** 

wa rnin g : 
warning: 

Note: 

Di vi ded f l ow computed for this cross-secti on . 
The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
secti on . This may indi cat e the need for add iti ona l cross secti ons . 
Mu ltipl e cri tical depths were fou nd at th i s l ocat ion . The criti cal depth with the lowest, 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
* E.G. El ev (ft) 989.03 * Element Left OB c ha nn e l * Ri ght OB * 
• vel Head (ft) 1.35 * wt . n-val . 0 . 037 0.037 
* w. s. Elev (ft) 987.68 * Reach Len. (ft) 570.00 552.00 525.00 
* crit w.s. (ft) 982.94 * Fl ow Area (sq ft) 1560. 11 *16445.87 
* E. G. Sl ope (ft/ft) *0.001919 * Area (sq ft) 1560. 11 *16445.87 
* Q Total (cfs) *164000.00 • Fl ow (cfs) * 8110 .36 *155889.60 
*Top wi dth (ft) * 1610.90 * Top wi dth (ft) 300.40 * 1310.50 

vel Total (ft/s) 9. 11 * AVg. vel . (ft/s) 5.20 9.48 
*Max ch l Dpt h (ft) 14 . 98 * Hydr. Depth (ft ) 5.19 12 .5 5 

Conv. Total (cfs) *3743779. 0 * Conv. (cfs) *185142 . 7 *3558637 .0 
Length Wtd. (ft) 552.45 *wetted Per . (ft) 307.13 * 1314 .94 * 

* Mi n ch El (ft) 972 . 70 * s hear (l b/sq ft) 0. 61 1. 50 
*Alpha 1.05 *St ream Power ( lb/ ft s) 3 . 16 14.20 
* Frctn LOSS (ft) 1.21 * Cum Volume (acre-ft) 325.82 *15713.02 30.85 
* c & E Loss (ft) 0.01 *cum SA (acres) 56.36 * 1721.15 5.87 
*********************************************************************************************** 

Warning: The energy loss was greater than 1.0 ft (0.3 m). betwee n the curre nt and previous cross 
section . Th i s may indicate the need for additi onal cross sect i ons . 
Multipl e crit i cal depths were f ou nd at this location. The c ri tical depth with the l owest, 
water s urface was used . 

Note : 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204.42 

RS: 204.42 

Rl ght channel Bank stat10n I nterpol a ted 
Stat1on Elevatlon Data num= 90 

Sta El ev Sta El ev Sta El ev Sta El ev St a El ev 
******************************************************************************** 

17576 985.4 17608.5 985.2 17708 984.7 17783.2 985.9 17832 .4 987 . 2 
17853. 5 986 . 1 17871.5 986 . 6 17926 .9 986 17956 . 8 985.7 18023 . 8 985.6 
18149.3 988 . 2 18169.7 988 .1 18191. 3 988.5 18226 . 7 987.2 18239 992.9 
18240 . 3 993.2 18241.4 992.8 18249.3 987 18255.2 986.8 18279.8 990 . 2 
18308 . 3 987.7 18322.1 985.5 18347.4 985.3 18488.4 983.7 185 17.8 983 
18560 . 8 983.8 18635.1 982.4 18650.1 983 18667.7 983 18723 . 8 982 .5 
18733.2 982 . 4 18795.2 981.7 18839. 1 981.2 18874 . 1 983.2 18899 .1 981. 9 
18955.6 982 . 5 18998.6 983 .3 19025.4 984.6 19040 . 4 981.3 19045 980.6 
19052.9 980 . 4 19095.4 981.9 19166. 1 982.1 19255 . 9 982 19280 . 2 982 
19341.8 981. 8 19381. 9 981. 6 19437 981.1 19475.3 981 19500.2 980 .6 
19543. 1 978.9 19552.9 979. 1 19561.9 978.3 19 576 . 9 979.5 19599 . 7 980. 5 
19616.5 980.7 19649.2 979.5 19653 978.6 19672 . 9 972.5 19732 972.5 
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19781.3 972.6 19794.7 
19930 972.8 19954.4 

20057.7 972.3 20101.5 
20322.7 972.1 20397.5 
20548.4 973.9 20577.1 

20682.09987.6656 20689.7 

975.8 19805.4 
972 . 4 19966.8 

973 20150. 5 
972.3 20434.6 
973.9 20609.6 
990 . 8 20701.7 

972.9 19824.4 
973. 5 19992 

972 20162.2 
971.9 20454.2 
973.2 20616.9 
992.2 20714.4 

Post-Project 
972.6 19905.9 971.4 
972.4 20006 . 4 972 .1 
972.1 20303.9 972 . 1 
972.5 20468 . 3 973 . 3 
972.5 20646 972.8 
988.5 20967 988. 5 

Mann ing ' s n values num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

******************************************************************************** 
175 76 .025 18839.1 

Bank Sta: Left Right 
1902 5. 420682 . 09 

Ineffective Flow num= 
Sta L Sta R Elev 
175 76 18874.1 993.2 

20689.7 20967 993.2 

.037 19025 . 4 . 037 20689.7 

Lengths: Left channel 

Permanent 
F 
F 

430 453 
Right 

500 

CROSS SECTION OUTPUT Profi l e #PF#1 

. 037 20701. 7 

Coeff Contr . 
. 1 

.025 

Expan . 
. 3 

*********************************************************************************************** 
E.G. El ev (ft) 987.76 Element Left DB * channe l * Right DB 
ve l Head ( ft ) 1. 36 * \'Jt. n-val . 0 .037 0.037 
w. s. Elev (ft) 986 . 40 * Reach Len. (ft) 430.00 453.00 500 . 00 

* Crit w.s. (ft) 982.76 * Flow Area (sq ft) 5 50. 34 *17165 . 11 
E.G . s l ope (ft/ft) *0 . 002 432 * Area (sq ft) 2664.73 *17165 . 11 
Q Total (cfs) *164000.00 * Flow (cfs ) * 2577.06 *161422 . 90 

• 0~~ *~m ( ft) * 2778.70 * To p Width (ft) * 1125 . 08 * 16 53.63 
( ft/s) 9 . 26 * Avg . vel . ( ft /s) 4 . 68 9.40 

Max Ch l Dpth (ft) 15 . 00 * Hydr. Depth (ft) 3. 64 10.38 
Conv . Total (cfs) *3325542.0 * conv. (cfs) 52256.9 *3273285.0 
Leng t h Wtd . ( ft) 452 . 82 * \vetted Per . (ft) 151. 38 * 1658.94 

* Min Ch El (ft) 971.40 * shear (l b/sq ft) 0.55 1. 57 
Alpha 1. 02 * stream Power ( l b/ ft s) * 2 . 58 14.77 
Frctn LOS S (ft) 1.11 * cum volume (acre-ft ) 4398 . 08 *14955.97 946 . 41 
C & E LOS S ( ft ) 0.00 * cum SA (acres) * 1256 . 53 * 1700.27 511 . 25 

*********************************************************************************************** 

War ning: 
war ning: 
wa rning: 

Di vided f l ow computed for th i s cross - section. 
The cross-section end po ints had to be extended verti call y for the computed water s ur face . 
The ene rgy l oss was greater than 1.0 ft (0.3 m). between the current a nd previous cross 
sect i on . Thi s may indicate t he need fo r add itional cross sect ion s. 
Mu lti pl e critical depths were found at this l ocation. The critical depth with t he lowest , 
water surface was used. 

Note: 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
* E.G. Elev ( ft) 987 . 81 *Eleme nt Left OB * Channel * Right DB 

vel Head (ft) 1.42 * Wt. n-val. 0 . 037 
* w.s . El ev (ft) 986.38 *Reach Len . (ft) 430.00 453.00 500.00 

Crit w.s. (ft) 982.73 * Fl ow Area (sq ft) *17129.48 
E.G . s l ope (ft/ft) *0 .002531 *Area (sq ft ) *17129.48 
Q Total (cfs) *164000 .00 * Fl ow (cfs) *164000 . 00 

*Top Wi dth (ft) * 1653.57 *Top Width (ft) * 1653 .57 
vel Total (ft/s) 9.57 * Avg. vel. (ft/s) 9.57 

*Max chl Dpth (ft) 14 .98 * Hydr. Depth (ft) 10.36 
conv. Total (cfs) *32 59710 .0 * Conv. (cfs) *3259710 .0 

* Le ngth wtd . (ft) 453 .00 *wetted Per. (ft) * 1660.67 
*Min ch El ( ft ) 971.40 shear ( lb/sq ft) 1.63 

Al pha 1.00 * stream Power ( lb/ ft s) * 15 .61 
Frc tn LO SS (ft) 1. 13 Cum Volume (acre-ft) 315.62 *15500.28 30.85 
C & E LO SS (ft) 0 . 02 Cum SA (acres) 54.40 * 1702.37 5. 87 

*********************************************************************************************** 

warnin g: The e nergy l oss was greater than 1.0 ft (0. 3 m). between the current a nd p reviou s cross 
secti on . This may indicate the need for additional cross secti ons. 
Mu l tiple crit i ca l depths were found at this l ocation. The criti cal depth with the l owest, 
water surface was used . 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descripti on: 204 . 34 

RS: 204.34 

Left and Ri ght channel Bank Stati ons Interpol a ted 
Stati on El evati on Data num= 74 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

18066.2 985.2 18081.3 985 18158.1 983.7 18200 983.2 18226 
18228.2 983.4 1828 3 . 2 983.4 18339.1 987.8 18395.4 986 .8 18498.7 
18514 .4 986.2 18516 986.7 18586.8 985 .6 18638 . 2 981.3 18678.3 
1872 1. 9 979.9 18774 . 5 984.6 18806 .4 982 . 8 18806 .6 981.1 18864.9 
18888.3 975.4 18906 .9 980.7 18919 . 1 979 . 8 18932 .5 981.8 18936.3 
18988 . 6 982.9 19004 . 9 982 . 1 19086.4 981.7 19100981.6723 19184.5 
19245.5 981 19310.8 980 . 7 19329.3 980 . 7 19389.4 980 . 3 19453.4 
19487.9 979 . 5 19552 979.2 19615 .6 978. 7 19689.1 978.5 19736. 5 
19757.1 988 . 9 19782.1 971.2 19783.9 970.6 19819.5 969. 3 1983 5 . 1 

19891 971 19954 . 9 970.8 20009.4 971. 2 20054. 1 972.9 20100.5 
20107.5 972 . 7 20175.2 972.5 20253 971.7 20324.6 971.9 20395 . 6 
20465.2 971.4 20539.7 971. 3 20603 . 2 971. 5 20661.9 971.9 20671.8 
20743 . 2 970 .2 20773.2 970 20795.3 976 . 920816.23986 . 0935 20827.4 
20878.6 990.5 20887.2 987 22239.1 987 .1 22248.4 987 . 2 22254.3 
22259.5 985.8 22266 .1 987 .7 22287.1 988.3 22317.8 988 

Manning ' s n value s num= 
sta n val s t a n val sta n val Sta n val 

** ****** ** * ** ******** * * * * * * * ********** * * * * * * ****** * * * * ** * * * * * *** 
18066.2 .025 18774 . 5 . 037 20827.4 .037 20878.6 

Bank Sta: Left Ri ght Lengths: Left Channel 
1910020816 .23 495 488 

Ineffect i ve Flow num= 

Right 
480 

.025 

Coeff contr . 
.1 
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984 
986.6 

981 
982.2 
983.3 
981. 5 
979.8 
978.7 
971.8 
973.1 
971.7 

972 
991 

988. 2 

Ex pan . 
. 3 

vali d, 

valid, 



• 

• 

• 

Sta L St a R 
18066 . 2 19100 
20827.4 22317.8 

El ev 
991 
991 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profil e #PF#1 

Post-Project 

***1<********11:****************************************************111******1<********************** 
* E.G. El ev ( f t) 986 . 65 * Element Left DB* Chann e l *Ri ght OB * 
* vel Head (ft ) 1 .37 • Wt. n-val. 0 . 0 37 
• w. s. El ev (ft) 985.28 • Reac h Len . ( ft ) 495.00 488. 00 480.00 
• crit w.s. (ft) 981 .45 • Flow Area (sq ft ) *17462.96 
• E.G. s l ope ( f t/f t) *0.002470 • Area (sq ft) • 2117.99 *17462.96 
• Q Total (c f s) *164000.00 • Fl ow (cfs) *164000 . 00 
• Top wi dth (ft) • 2452 . 20 • Top width (ft) 750.25 • 1701. 95 

vel Total (ft/s) 9.39 • Avg. vel. (ft/s) 9 . 39 
* Max Chl Dpth (ft) 15.98 * Hydr . Depth (ft ) 10.26 
* Conv . Total (cfs) *3299565.0 * Conv. (cfs) *3299565.0 
• Length Wtd. (ft) 488 .00 • wetted Per . (ft ) • 1711.20 
• Min ch El (ft) 969 . 30 • shear (1 b/ sq ft) 1. 57 
• A 1 pha 1. 00 * Stream Power (1 b/ ft s) * 14.78 
• Frctn Loss (ft) 1.97 • cum vol ume (acre-ft) * 4374.47 *14775.92 946.41 
* C & E LO SS (ft) 0.22 *Cum SA (acres) * 1247.28 * 1682.83 511 . 25 
*********************************************************************************************** 
warning : 
warning : 
warning: 

Divi ded flow computed for thi s cross-sect i on. 
The cross - section end poi nts had to be extended verticall y for the comput ed water surface. 
The velocity head has changed by more t han 0 . 5 f t (0 . 15 m). Thi s may indi cate the need for 
add i tional cross sections. 

warn i ng: 

Warning: 

The conveyance ratio ( upstream conveyance di vi ded by downst r eam conveyance) is less than 
0 . 7 or greater t ha n 1.4. This may i nd i cat e t he need for additi onal cross sections . 

Note: 

The energy l oss was greater tha n 1. 0 f t (0 . 3 m). between t he curre nt and p revi ous cross 
secti on. Thi s may i nd i cate the need for add i t i onal cross secti ons. 
Multipl e cri tical depths were fou nd at t hi s l ocation. The critical depth wi th the lowest , valid, 
water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
********************************************************** ************************************* 
• E. G. Elev (ft ) 986 . 66 • El ement Left OB * Channe l * Right OB * 
* vel Head (ft) 1.37 • Wt. n-val . 0 . 03 7 
• w.s. Elev (ft) 985 . 29 • Reach Len. ( f t) 495.00 488.00 480.00 
• crit w. s. (ft ) 981.45 • Flow Area (sq ft ) *17480.30 
• E.G. s l ope (ft/ft) *0 . 002469 • Area (sq ft) *17480.30 
• Q Total (cf s) *164000.00 • Flow (cfs) *164000 . 00 
• Top width ( f t) • 1701. 99 • Top wi dth (ft ) • 1701.99 

ve l Total (ft/ s) 9.38 • Avg. vel . (ft/s) 9.38 
• Max chl Dpth ( ft ) 15.99 • Hydr. Depth ( ft ) 10. 27 
• conv. Total (c f s) *3300310.0 • Conv. (cfs) *3300310 . 0 
• Length wtd . (ft) 488.00 • wetted Per. ( ft ) • 1714 . 87 
• Min ch El ( ft ) 969.30 • s hear ( l b/sq ft ) 1.57 
• Alpha 1.00 • Stream Power ( l b/ft s) • 14. 74 
* Frctn Loss (ft ) 1. 97 • Cum vo lume (ac re - ft ) 315 . 62 *15320 .32 30 . 85 
* C & E LOSS ( f t) * 0 .22 * Cum SA (ac r es) * 54 . 40 * 1684 . 92 5 . 87 * 
************************#************* ***** **************************************************** 
wa rn i ng : 
warni ng : 

warning : 

warning: 

Note: 

Di vided fl ow computed for t his cross-secti on . 
The ve l ocity head has changed by more th an 0 . 5 ft (0 .15 m) . Thi s may indi cate the need f or 
addi t i onal cross sections. 
The conveyance rat io (upstream conveyance divi ded by downst ream conveyance) i s l ess t han 
0 . 7 or great er t ha n 1.4. This may i ndicat e th e need for addi ti ona l cross secti ons. 
The energy l oss was greater than 1.0 ft (0. 3 m) . between t he current and p revi ous c r oss 
secti on . Thi s may indicate the need f or addi t i on a 1 cross secti ons. 
Mu l t ipl e cri t i cal depths were f ou nd at t hi s l ocat i on . The cri t ical depth with the l owest, 
water s urface was used . 

CROSS SECTION 

RIVER: 
REACH: RS : 204.25 

IN PUT 
Descri pti on : 204.25 

Left a nd Ri ght Cha nn e l Bank St ati ons Interpo l ated 
Stat i on El evation Data num= 202 

sta El ev sta El ev Sta El ev Sta El ev sta El ev 
******************************************************************************** 
13993. 51 986.914130.56 987 .4114486 . 44 987.43 14755.8 987.0314937.72 987.04 

15050.6 988. 115090.94 987. 5715102.07 987.5715109 . 44 988 . 6415116.98 989.38 
15128 . 77 988. 115132.01 987.97 15140 988 . 4715 148.98 986 . 9315153 . 86 985 . 73 
15173.36 986.2 15690.75 986.1815878.25 985.1815889 . 67 986 . 2815904 . 51 988 . 05 
15907. 38 988. 115919.42 987.92 15924. 1 987.4715931.02 985 . 8315970.22 986. 2 5 

16049 986.116175 . 22 986 . 02 16450 . 56 986 . 1616463.91 986 . 2916480.31 987 . 87 
16486. 56 987 . 416495 . 93 987. 116504 . 19 987.79165 11 .66 987.916518 . 49 987 . 78 
16535.99 985 . 816542 . 09 985 . 62 16555 985.55 16564.89 984.2816584.86 984 . 26 
16687.99 984 . 816810 . 65 985 . 2916823.94 985.32 16873.9 984. 7316893.09 984.53 
16922 . 74 984 . 6 1694 1. 4 984.2616960.75 984.6616990.05 984.3317020.18 984 . 79 
17048 . 94 986.617091. 64 985.2817177.92 98517208 .14 98 5 .117249 . 69 984.95 
17398.31 984. 3174 14.87 984.49 17522 . 6 984 . 3917556 . 82 984.2 117600.03 984.35 
17721.19 984.2 17812 . 48 984.25 17851.5 984 . 8117861. 89 984.59 17867 .1 984.93 
17880.92 985 17892.56 984 . 35 17898 . 26 983 . 92 17932 .2 3 986.4917944.09 986.98 

17988 . 7 986 . 718005.49 986.89 18050.6 987. 5718083 . 28 987.6218106 . 23 986.76 
18158.97 986 . 818174.45 987. 118185.88 987. 1218240.34 986 . 92 18277.05 986.27 
18300.85 986. 118323.52 985.55 18372.65 985. 1418410.49 985 . 0818449.87 985.08 
18490.27 985.5 1852 0 .4 985 . 1518569.61 985 . 8 18587.9 985.7618609.93 985.4 
18633 . 73 984 . 818652.28 984 . 2 5 18660.4 983.85 18672.96 983.4118703.66 978. 51 
18719 . 46 976.2 18724.94 975.718730 . 59 976.2818765.73 981.3818788.83 981. 86 
18812.39 982 18851. 86 982 . 6718856.84 982.02 18876 . 79 980.9318917. 58 980 . 72 
18958.37 980 . 818990 .64 980 . 15 19005.3 981. 3 19038 982.55 19054 . 34 981.71 
19061. 47 981. 919088.33 981 . 0319097 . 24 980.6119117.27 982.08 19126. 5 981. 33 
19134.63 980 . 819139 . 73 980 . 7919178 . 34 980 . 9919189.92 980.9119237.27 980 . 78 
19263.33 980.2 19297 . 08 979 . 95 19300 979.93619332.52 979 . 7819361. 32 979.52 
19438.75 979.4119458 . 3 979.5 19506.35 978.7195 19.13 978.8519527.66 978.72 
19542 . 19 978.7319623 . 64 978.619631.41 978.619649. 23 978.6319696. 73 978.82 
19703 . 53 975.7119717 . 53 970 . 2 19739 971.319747.27 974. 51 19771.1 974. 27 
20035.47 970 . 8820227.56 972 . 420273.64 972.3620297. 51 972 . 19 20307.7 971.98 
20309 . 92 971. 7420357.54 969.8 20436.7 969.4420448.29 969 . 4520499 . 51 969.22 

Page 117 

vali d, 



20526 . 05 969 . 29 20588 . 3 
20680 . 85 971 . 2420705 . 02 
20818.53981.025320830 . 46 
21004.86 987 . 3921018.73 
21157 .66 981 . 421178 .54 
21290.06 979.4521361.92 
21481.84 981.6121499 .0 3 
21862.63 982.92 1876 . 61 
22083.67 984.1722130 . 05 
22339.34 986 .3522389 . 33 
22486.29 987.5222500 .3 5 

969. 720612.99 
971. 520710.67 

982.09 20922.2 
981.0821052.72 
981. 5221210.73 
980.42 21408.6 
981.7121649. 19 
982.952 1939.71 
984.4322 172 . 04 
985.46224 16 . 26 
987.24 

970.1420643.57 
971. 3720740.01 

989. 620964.06 
981. 121087 . 73 
981.221262.99 
981.221446.51 
981.921681.55 
983.42 1983 . 01 
984.422225 . 83 
985.922438.79 

Pos t -Pro j ect 
971.0820655.61 971 . 37 
974 .1420776 . 89 977 .31 
989 . 9520995.89 990 . 41 
980.7921108.33 980 .92 
982.6321279.42 982.4 5 

98 1. 421456.08 981. 58 
982.0721787.28 982 . 66 
983 . 3822043.39 983.78 
984.5822265.02 984.87 
986.0322474.98 986.32 

Manning ' s n values num= 
sta n val n val Sta n val sta 

************************************************ 
13993. 51 .035 18812.39 . 03221290.06 . 025 

Bank Sta: Left Rig ht Lengths: Left Channe l Ri ght 
500 

Coe f f Contr . 
. 1 

Ex pan . 
. 3 1930020818.53 510 508 

I neffecti ve Fl ow num= 
Sta L Sta R Elev Permanent 

F 13993.51 19300 990 
20922.222500.35 990 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
*********************************************************************************************** 

E.G . El ev (ft) 984.46 El ement Left OB Channel Ri ght OB 
ve l Head (ft) 3.56 wt . n-val. 0.032 
w.s . Elev (ft) 980.90 *Reach Len. (ft) 510.00 508.00 500.00 
Crit w. s . (ft) 980.90 * Flow Area (sq ft) *10836.44 
E.G . slope (ft/ft) *0.007742 *Area (sq ft) 277 . 23 *10836.44 82 . 25 
Q Total (cfs) *164000.00 * Flow (cfs) *164000 .00 
Top width ( ft ) * 1993 .93 *Top wi dt h (ft) 339.61 * 1517.18 137.15 
ve l Total (ft/s) 15.13 * AVg . vel. (ft/s) 15.13 
Max c hl Dpth ( ft ) 11 .68 * Hydr. Depth (ft) 7 . 14 
Conv. Total (cfs) *1863855 . 0 * conv. (cfs) *1863855 . 0 
Length wtd. (ft) 508.00 * wetted Per. (ft) * 1520 . 08 
Min c h El ( f t) 969.22 * s hear ( lb/sq ft) 3 . 45 

*Al pha 1.00 *Stream Power ( lb/ ft s) * 52. 15 
* Frctn Loss ( ft ) 1.15 *cum volume (acre- ft ) * 4360.86 *14617.40 945 . 96 
* C & E LOSS (ft) 0. 79 Cum SA (ac r es) * 1241.09 * 1664.79 510 . 50 
*********************************************************************************************** 

warning: 

warnin g: 
warn ing: 

warnin g: 

warnin g : 

warnin g: 

Note: 

The energy equat i o n coul d not be balanced within the specified number of ite rations. The 
pro~ram used criti cal depth for the water surface and cont inued on with the cal c ul ations. 
oiv1ded flow computed for this cross-secti on . 
The vel ocity head has c ha nged by more than 0.5 ft (0 . 15 m). Thi s may indicate the need for 
add itional cross secti ons . 
The conveyance rati o ( ups t ream conveyance di vi ded by downstream conveyance) i s less t ha n 
0 . 7 or greater tha n 1. 4. Thi s may indi cate the need for addit i onal cross sections . 
The energy l oss was greater t han 1.0 ft (0 . 3 m) . betwee n the c urrent and previous cross 
sect i on. This may indi cate the need for add iti onal cross sections. 
During the standard step i terations, when the assumed water surface was set equal to crit i cal 
depth, the calculated water surface came back bel ow critical depth. This indicates t hat there 
i s not a val i d subcriti cal a nswer. The p rogram defaulted to criti cal depth. 
Multipl e critica l dept hs were found at this l ocati on . The critical depth wit h t he lowest , vali d 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E. G. El ev (ft) 984.46 * Element Left OB Channel * Right OB 
*vel Head ( f t) 3.57 Wt . n-val. 0.032 
* w. s. El ev (ft) 980.89 * Reach Len. (ft) 510.00 508.00 500 . 00 

c rit w.s. ( f t) . 980.89 * Flow Area (sq ft) *10810.89 
E. G. s l ope ( ft / ft ) *0.007809 *Area (sq ft ) *10810.89 
Q Total (c f s) *164000.00 * Fl ow (c f s) *164000. 00 

0~~ *~~~~ ~ms) • 
1 5 iU~ : :~~. w~~i ~ ~ms) * 

15 iU~ 
*Max Chl Dpth (ft) 11 .67 * Hydr. Depth (ft) 7 .13 
* co nv . Total (cfs) *1855915.0 * conv . (c f s) *1855915 . 0 

Length Wtd. (ft) 508.00 * wetted Per . (ft) * 1520.84 
!'Min c h El (ft) 969.22 * s hear ( l b/sq ft) 3 . 47 
*Alpha 1.00 *St ream Power ( lb/ft s) * 52 . 57 

Frctn Loss ( ft ) 1.15 * cum volume (ac r e-ft) 315.62 *15161.85 30 . 85 
* c & E Loss (ft) 0 . 80 * cum SA (acres) 54.40 * 1666 . 89 5.87 
*********************************************************************************************** 

war ning : 

war ning: 

warning: 

warn ing: 

warning: 

Note: 

The e ne rgy equation cou l d not be balanced wi t hin the speci f i ed number of i terati ons. The 
program used critical depth f or th e water s u rface a nd continued on wi t h the cal c ul ations . 
The ve locity head has changed by more t han 0.5 ft (0. 15 m). Thi s may indi cate th e need for 
additi onal cross secti ons . 
The conveyance ratio ( up stream conveyance di vi ded by downs tream conveyance) i s l ess than 
0 .7 or greater than 1 .4. Th i s may indicate the need for additiona l cross sections. 
The e ne rgy loss was greater than 1.0 ft (0 . 3 m) . between the c u rre nt a nd previous cross 
secti on . Thi s may indi cate the need for additi onal cross secti ons . 
During the s t andard step iterations, when the assumed water surface was set equal to criti cal 
depth , the calcul a t ed wat er s u r f ace came back be l ow cri ti cal depth. Thi s indica tes th a t there 
i s not a vali d s ubcrit i cal a nswer. The p rogram def aulted to c riti cal depth . 
Multipl e critical dept hs were foun d at thi s l ocati on. The c riti cal depth with t he l owest , vali d, 
wate r surf ace was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 204.15 

RS : 204.15 

Left and Ri ght channel Bank Stations Interpol a t ed 
Station El evati on Data num= 80 

s t a El ev sta El ev Sta El ev St a El ev Sta El ev 
******************************************************************************** 

16507.2 
16708.7 

984.4 16600 
983.2 16800.2 

985 16650 .2 
983.6 16895.3 

986 . 1 16657.8 
983.8 16963.7 

983.8 16666 . 8 986 
983. 3 17111.7 982. 5 
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• 

• 

• 

Post-Project 
17141.8 982 . 4 17289.1 982.7 17397 983.7 17427 . 8 983 . 8 17571.9 983.4 
17609.8 983 . 3 17719 . 7 983.5 17833.6 983 17949.9 982 . 8 18031. 8 984.3 
18081.2 983 . 6 18087 981.9 18093.6 985.1 18094.5 983.7 18130.3 986 
18214 . 6 985.6 18280.4 986.6 18357.2 984 . 7 18446.1 985.5 18578.2 984.4 
18725 . 8 984.7 18824 . 1 985.3 18862. 3 983 . 1 18888 . 3 980 . 6 18907 981.1 
18955.1 980 19045.1 979 . 6 19065 . 5 979 . 9 19074 . 1 976 . 8 19104 969 
19192.6 971.7 19200 971.7 19310. 3 971.7 19331. 3 970 . 9 19446. 3 971.9 
19486 . 8 971.6 19501. 3 966.1 19595 966 19644.2 966.2 19661 973.6 

19681 970.2 19769 . 8 971.6 19860.6 972.7 19968.4 974.8 20027.5 972 . 3 
20066 . 1 967.9 20074.7 967.9 20209.5 968 20337 . 2 968.2 20441.7 967.7 
20540.9 966.7 20554 . 5 966.5 20580. 4 968.8 20679.7 967.8 20753.2 967 . 1 
20790.2 968 . 9 20795.8 969.9 20814.5 969. 5 20911. 6 969 . 2 20940 967.1 
20986.5 968 . 321033. 38981.5872 2104 2 . 6 984.2 21131.4 985.3 21379 . 2 985.3 
22652.4 985.2 22684 . 9 986.3 22693 983.9 22700.1 985.5 22708.9 985.4 

Manning' s n va 1 ues num= 4 
Sta n val sta n val sta n va l Sta n val 

*************************************""************* *** 'f<********* 
16507 .2 .035 18824.1 . 03 2 21131 . 4 .025 21379.2 .025 

Bank St a : Left Right Lengths : Left channel Right coeff contr. Ex pan. 
1920021033. 38 510 509 510 .1 . 3 

Ineffecti ve Flow num= 1 
Sta L Sta R Elev Permanent 

16507 .2 19200 986 . 6 F 

CROSS SECTION OUTPUT Profile #PF#1 
***************************************1t******************************************************* 
• E.G . Elev (ft) 982 . 09 • Element Left DB • channe l * Ri ght DB • 
• vel Head (ft) 0.93 • wt. n-val . 0.032 
* w. s . El e v (ft) 981.17 * Reach Le n. ( ft) 510.00 509 . 00 510.00 
• crit \v.s . (ft) 975 . 82 • Flow Area (sq ft) *21240.76 
* E. G. Slope (ft/ ft) *0.001058 *Area ( s q ft) * 1488.78 *21240.76 
• Q Tota l (cfs) *164000.00 * Flow (cfs) *164000 . 00 
• Top width (ft) • 2149 . 48 • Top width (ft) 317 . 59 • 1831.90 

Vel Total (ft/ s) 7.72 • Avg. vel. (ft/ s) 7.72 
• Max chl Dpth (ft) 15.17 • Hydr. Depth (ft) 11.59 
• conv. Total (cfs) *5042939 . 0 • Conv. (cfs) *5042939.0 
• Length wtd. (ft) 509.00 • wetted Per. (ft) * 1837.25 
• Min ch El (ft) 966.00 • shear (l b/ sq ft) 0. 76 
• Alpha 1.00 • Stream Power ( l b/ ft s) * 5.89 
• Frctn Lo s s (ft) 0.68 • cum volume (acre-ft) • 4350.52 *14430.35 945.48 
• c & E Loss (ft) 0 . 02 • cum SA (acres) * 1237.24 • 1645 . 27 509 . 71 
*** * *'~<******** * *************************************** * * * * ************* * * *** * *** * ** *** *** ****** 

Note : Multiple critical depths were found at this locati on . The critical depth with the l owest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
**** ******** *************** ************** ** ****** ********* *** *************** ***************** ** 
• E.G. El ev (ft) 982.11 • Element Left DB • Chan ne l 
• vel Head (ft) 0.92 • wt . n-val. 0.032 

* Ri ght DB * 

* w.s. Elev (ft) 981.18 • Reach Len . (ft) 510.00 509 . 00 510 . 00 
• Crit w.s. (ft) 975.82 • Flow Area (sq ft) *21274.63 
• E.G . Slope (ft/ ft) *0 . 001059 • Area (sq ft) *21274.63 
• Q Total (cfs) *164000.00 • Flow (cfs) *164000.00 
• Top width (ft) • 1831 . 89 • Top width (ft) • 1831.89 

vel Total (ft/ s) 7.71 • Avg. vel. (ft/ s) 7.71 
* Max Chl Dpth (ft) 15.18 * Hydr. Depth (ft) 11 .61 
• Conv . Total (cfs) *5038994.0 • conv. (cfs) *5038994.0 
• Length Wtd. (ft) 509.00 • Wetted Per. (ft) • 1846 . 75 
• Min ch El (ft) 966.00 • shear ( l b/ sq ft) 0. 76 
• Al pha 1.00 • Stream Power ( l b/ ft s) • 5 . 87 
• Frctn Loss (ft) 0.68 • Cum vol ume (acre-ft) 315.62 *14974 . 75 30.85 
* C & E LOSS (ft) 0.02 *Cum SA (acres) 54.40 * 1647 . 37 5.87 
*************************** ************************ ************* ******** ** ****** *************** 
Note : Multipl e critical depths were found at tbis l ocation. The critical depth wi th the lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 204.05 

RS: 204 . 05 

Left and Right channel Bank Stations Interpol a ted 
Station Elevation Data num~ 73 

Sta El ev Sta El ev Sta El ev Sta 

18304.1 982.1 18322.9 981.3 18412.7 981.2 18490 . 1 
18523 980 . 8 18527.4 981.7 18530.5 980.8 18552.5 

18649 . 8 986 . 5 18710.4 987.1 18782.2 985.8 18858.9 
18903 . 8 986.2 18952 984 . 518962 . 59 980.697 18970. 1 
19020.9 971.4 19097.5 973 . 6 19099.9 973.6 19168.9 
19315.1 973 .1 19401. 3 974 . 1 19432.4 974.2 19453 
19570.9 965 . 6 19644 . 7 967.7 19662 968 . 9 19741.3 
19860 . 9 975.2 19946 . 2 976 . 1 20026.3 975 . 5 20061.6 
20200.7 974.3 20222.7 972 . 5 20272.6 972.8 20286.9 
20354.5 969.2 20434.3 970.9 20491.6 971.4 20536 
20618.5 968.7 20679.5 965 20701.3 965.4 20715. 6 
20828.1 965 . 9 20914.2 966.5 20930 968.1 20994 
21045.1 967 21067.8 975.821081.76980 . 6981 21090.6 
22668.7 984.2 22676.7 984.2 22773 .1 984.3 22829 

2284 3 983 . 5 22852.2 986 22860.7 985 . 9 

Manni ng ' s n values num= 4 
sta n val sta n val sta n val sta 

Elev sta 

981.1 18499 . 9 
980 . 6 18585.3 
986. 9 18882 . 3 

978 18992.5 
971. 6 192 34.1 
972.9 19510.9 
971. 7 19784. 3 
973.5 20142.4 
973.4 20327.7 
969.7 20605 

967 20746.4 
968.4 21024.5 
983.8 21160.1 
984.6 22836.3 

n val 
************************* ***************************** ********** 
18304.1 .05 18552.5 .035 18858.9 .032 21090.6 .025 

Bank sta: Left Right Lengths: Left channel Ri ght coeff contr . 
18962 . 592 1081.76 510 505 520 .1 
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Elev 

981.4 
987 . 2 
985.9 
968.5 
970 . 7 
971. 5 
975.1 
974.9 
971.7 
969. 1 

966 
966.7 
983 . 8 
985.6 

Ex pan . 
. 3 



Ineffect i ve Fl ow 
Sta L Sta R 

18304 . 1 18750 

num= 
Elev 

987.2 

1 
Permane nt 

F 

CROSS SECTION OUTPUT Profil e #PF#1 

Post-Project 

*********************************************************************************************** 
* E.G. El ev (ft) 981. 39 El ement Left OB * chann e 1 * Right OB 

vel Head (ft) 1.12 wt. n-va l . 0.032 
* w. s . El ev (ft) 980.27 *Reach Len. (ft) 510 . 00 505 . 00 520 . 00 
* Cri t w. s. (ft) 976 . 80 * Flow Area (sq ft) *19320 . 37 
* E. G. slope (ft/ft) *0 . 001759 *Area (sq ft ) *19320 .37 
* Q Total (cfs) *164000.00 * Flow (cfs) *164000.00 
*Top width (ft) * 2116.76 *Top width (ft) * 2116.76 

vel Total (ft/s) 8.49 * Avg . vel . (ft/s) 8.49 
* Max Chl Dpth (ft) 15.27 * Hydr. Depth (ft) 9.13 
* conv . Total (cfs) *3910438. 0 * co nv . (cfs) *3910438.0 
* Length wtd. ( ft) 505.00 we tted Per. ( ft) * 2123.09 
*Min ch El (ft) 965.00 shear ( lb/sq ft) 1.00 
* Alpha 1.00 Stream Power ( l b/ft s) * 8.48 
* Frctn Loss (ft) 1.42 cum volume (acre-ft) * 434 1. 81 *14193.37 945.48 
* C & E LOS S (ft) 0.10 Cum SA (acres) * 1235. 38 * 1622 . 20 509 .71 
*********************************************************************************************** 

war ning : 

War ning: 

Warning : 

Nate: 

The vel ocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need f or 
additional cross sections. 
The conveyance rati o ( upst ream conveyance di vided by downstream conveyance) i s 1 ess than 
0.7 or greater t ha n 1.4. Thi s may indicate the need for additional cross sections. 
The energy l oss was greater than 1. 0 ft (0 . 3 m). between the current a nd previo us cross 
section. Thi s may indicate the need for add itional cross secti ons. 
Mu ltipl e critical depths were foun d at thi s locat ion. The critical depth with the lowest, vali d, 
water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 

E.G. El ev ( ft) 981.41 * El ement Left OB channel Right OB 
vel Head (ft) 1 . 11 wt . n-val . 0 . 03 2 
w. s. El ev (ft) 980.29 *Reach Len. ( ft ) 510 . 00 505 . 00 520.00 

* Crit w.s. (ft) 976.80 * Fl ow Area (sq ft) *19370.37 
E.G . s l ope (ft/ft) *0 .001744 *Area (sq ft ) *19370 .37 
Q Total (cfs) *164000 .00 * Flow (cfs) *164000 . 00 
Top width (ft) * 2116.76 * Top wi dth (ft ) * 2116.76 
vel Total (ft/s) 8.47 * AVg . vel. (ft /s) 8.47 
Max Chl Dpth (ft) 15.29 * Hydr. Depth (ft) 9.15 

* Conv. Tota l (cfs) *3927263 . 0 * Co nv. (cfs) *3927263 . 0 
*Length wtd . ( ft) 505 . 00 *wetted Per . (ft) * 2123.13 
*Mi n ch El (ft) 965 . 00 * s hear ( lb/sq ft) 0.99 
*Al pha 1.00 *Stream Power ( lb/ft s) * 8.41 
* Frctn LOSS (ft) 1.35 Cum Volume (acre-ft) 315 . 62 *14737.29 30.85 
* C & E LOSS ( ft ) 0 . 09 * Cum SA (acres) 54.40 * 1624.30 5.87 
*********************************************************************************************** 

warni ng: 

war ning: 

war ning: 

The ve 1 oc i ty head has changed by more than 0. 5 ft CO . 15 m) . This may indi cate the need far 
addit i onal cross secti ons. 
The co nveyance rat i o (upstream conveyance di vided by downstream conveyance) is less than 
0.7 or greater than 1.4 . Thi s may indi cate the need f or addit i ona l cross sections. 
The energy l oss was greater than 1.0 ft (0.3 m). betwee n the current a nd previous cross 
section. Thi s may indicate the need for additi onal cross sections . 

Note : Multiple cri tical depths were found a t th i s l ocati on. The critical depth with the lowest, vali d, 
water surface was used . 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Descripti on : 203.96 

RS: 203 . 96 

Ri ght Channel Bank St aio n I nterpolated 
Station El evation Data num= 91 

sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

16511 . 6 983.5 16713.4 983.8 16774.3 983 . 9 16908.7 984.4 16963. 5 986.3 
16968 .1 982.5 16973.8 984.3 17039 . 3 980 . 6 17126.9 980 17138 . 9 980 
17175 .8 974.9 17222 .8 980.2 17277 . 4 983.2 17284.8 982 . 3 17330 982.5 
17366.5 984.4 17465 .6 982.2 17576.8 981.2 17680.4 980 . 6 17774.7 979.6 
17869.9 981.4 17958 .4 981. 2 18010.3 980.8 18015.8 982 . 2 18024 . 6 982.8 
18047.1 980.2 18070 .6 981. 5 18128 . 1 982.9 18242 . 5 983 . 3 18284.4 984.3 

18384 982.4 18469 .6 983.6 18481.1 980.9 18496.2 979 .1 18583 .4 978 
18607.3 975.5 18626 . 7 976.9 18657.9 976 18690 978. 1 18723.2 976 . 2 
18730.8 978.5 18760 974. 5 18783.2 969.3 18801.2 968.9 18811 . 7 967 . 4 
18891.8 971.9 18902.5 971.8 18997.2 971.4 19057.4 972 19069.5 973 . 6 
19145.7 973.5 19201 . 5 971.8 19284.9 973.5 19375 977 . 1 19427 . 1 976 
19471. 7 976.7 19531.2 976.1 19556.4 976.8 19606.4 96 5 . 6 19696. 9 968 . 3 
19784.2 968 . 9 19847.3 971. 5 19965.6 970.7 19998. 5 972. 3 20089. 8 973 . 2 
20179.8 972 . 3 20254.9 970.6 20367 970.8 20411. 5 970.7 20421.4 969 . 4 
20435 .9 965 . 4 2045 1. 7 964.7 20529.6 965 20554.9 967 20642.7 965 . 7 
20735.2 964.2 20738 . 9 964.1 20767.7 971 . 220790.38978.7393 20803 . 5 983. 1 
20835.5 994.9 20850 . 3 995 . 2 20872. 5 997 . 5 20910.1 984 . 2 20997 . 3 981.9 
21108.2 981.9 21539 . 6 982 215 52 986 .1 21559.4 984 . 2 2165 7. 7 986.4 

21694 988. 5 

Mannin g ' s n values num= 
~ n~ ~ n~ ~ n~ ~ n ~ ~ n ~ 

* ****** * **** ***** * * ** * * * * * * * * ********* **'~< ** * * * * * ** * **** ** * * ** *** * * * * * * * * ****** *'* 
16511.6 .025 17175 . 8 

Bank Sta: Left Right 
18730.820790.38 

I neffective Flow num= 
Sta L Sta R Elev 

16511 .6 18730 . 8 997.5 
20835.5 21694 997.5 

.043 18469 . 6 .043 18902.5 

Le ngths: Left Cha nn el 
495 502 

Permanent 
F 
F 

Right 
505 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

.032 20835.5 

coeff contr. 
.1 
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.037 

Expan. 
. 3 



• 

• 

• 

Po s t-Project 
************************************************************************ * ** * *** * *** * * **2""****** 
• E.G. Elev (ft) 979 . 86 • Element Left OB • channel • Ri ght OB • 
• vel Head (ft) 2.15 • Wt. n-val. 0.033 
• w. s . El ev (ft ) 977 . 71 • Reach Len. ( ft) 495 .00 502.00 505.00 
• Crit W. S. ( ft ) 976.71 • Fl ow Area (sq ft ) *13938.65 
• E.G . s l ope ( ft / ft ) *0 . 005220 • Area (sq ft ) 202.34 *13938.65 
• Q Total (c f s) *164000 . 00 • Fl ow (cfs) *164000.00 
• Top width (ft ) • 2225. 53 • Top width (ft ) 174.77 • 2050 . 76 

ve l Total (ft/ s) 11.77 • Avg. vel. (ft/s) 11.77 
• Max chl Dpth (ft) 13 . 61 • Hydr . Dept h (ft) 6 . 80 
• conv . Total (cfs) *2269861 .0 • conv . (cfs) *2269861 . 0 
• Length wtd. (ft) 502 .00 • wetted Per. (ft) • 2056. 12 
• Minch El (ft) 964. 10 • shear (lb/ sq ft ) 2.21 
• Alpha 1.00 • s t r eam Power ( lb/ f t s) • 25.99 
• Frctn Loss (ft ) 0.90 • cum vo lume (acre-ft) • 4340.62 *14000. 58 945 . 48 
• c & E Los s (ft) 0.43 • cum SA (acres) • 12 34.36 • 1598.04 509. 71 
*******""***************:O:.************"'******i::***************************************-1::* ********** 

warning: 
wa rning: 

wa rning: 

warning : 

Note: 

Di vi ded flow computed fo r thi s c ross- section . 
The ve l oci ty head has cha nged by more th an 0. 5 ft (0 . 15 m) . Thi s may indi cate the need for 
additional cross sections . 
The conveyance rati o ( up s tream conveyance divided by downstream conveyance) i s less tha n 
0 . 7 or greater t han 1.4. Thi s may indicate the need f or addit i ona l cross secti ons . 
The energy l oss was greater th an 1 . 0 ft (0.3 m). between the current a nd previous cross 
sect i on. This may indicate the need for additional c ross sections. 
Multipl e criti cal depth s we re found a t this l ocat ion . The criti cal depth wi t h the lowes t , valid, 
wat er surface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 

* E. G. El ev ( ft ) 979.9 7 * El eme nt Left. os * cha nn e l * Ri ght o s * 
• vel Head (ft) 1.99 • vlt . n-val. 0 . 033 
• w. S. El ev (ft) 977.98 • Rea ch Len. (ft) 495 . 00 502 . 00 505.00 
• Crit w.s. (ft) 976.71 • Flow Area (sq ft ) *14478.25 
• E.G . s lope ( f t / ft) *0.004601 • Area (sq ft) *14478.25 
• Q Total (cfs) *164000.00 • Fl ow (cfs ) *164000.00 
• Top width (ft) * 2050 . 76 • Top width (ft ) • 2050 . 76 

ve l Tota l (ft/ s) 11. 33 • Avg. vel. (ft / s) 11.33 
* Max Chl Dpth (ft ) 13.88 * Hydr . Dept h ( ft ) 7.06 
• conv. Total (c f s) *24 17852.0 • Conv. (cfs) *24 17852.0 
• Length wtd . ( ft ) 502.00 • wetted Per. ( ft ) • 2056.64 
• Minch El (ft) 964 .10 • s hear (lb/ sq ft ) 2.02 
• Alpha 1.00 • stream Power (lb/ ft s) • 22.90 
• Frctn Loss ( ft ) 0.83 • cum volume (acre-ft) 315.62 *14 541.08 30.85 
• c & E Loss ( ft ) 0.39 • cum SA (acres) 54.40 • 1600. 14 5 . 87 
************************ *** *** **** ******************************************** ******* ***** ***** 
war ni ng : 

warnin g: 

warning : 

The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 
additional cross sections. 
The conveyance rat io ( up s tream co nveyance divided by downstream co nveyance) i s l ess than 
0.7 or greater than 1.4 . Thi s may indi cate the need fo r add itional c ross sections . 
The energy loss was greater than 1.0 ft (0 . 3 m). betwee n the current and previous c ross 
sect ion . Th i s may indi cat e the need f or additional cross section s. 

Note: Multi ple critical depths were found at this location. The cri ti cal depth with the l owest, vali d, 
water s urface was used. 

CROSS SECTION 

RIVER : 
REACH: RS : 203 . 86 

INPUT 
Description: 203.86 

Ri ght Channel Bank Staion Interpolated 
Stati on El evat ion Da t a num~ 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
************ ****** **** ****************************** **************************** 

17 504.9 979.4 1755 5 980 . 7 17589.4 982 . 1 17613. 5 980.8 17620.6 
17657 .6 978 .3 17694 . 3 979 . 8 17718 . 4 978.9 17729 980.8 17762. 1 
17780 . 7 978 . 7 17821.9 984 . 3 17861.6 984 . 2 17888.2 982.4 17897.5 
17930 . 6 983.2 17969 . 6 984. 1 17989.1 983 . 6 18013.3 984 18044.9 
18064.4 979. 2 18096. 7 981.5 18136 . 8 979 . 8 18171.7 980 18207. 5 
18243 . 1 982.7 18290 . 8 981.3 18353.7 982 1842 1. 5 981.7 18458.6 
18488 . 1 978.2 18540 . 3 978 . 5 18564 971 18599.5 968.8 18660.4 
18700 . 2 971.8 18760.2 970 18806.7 971.3 18853.4 969.4 18891.2 
18974 . 3 973.5 19064.8 976.5 19077.3 975 . 8 19161.8 973 . 4 19223.1 
19246 . 5 967 . 4 19268.5 965 . 8 19288 . 8 962. 4 19365.2 962.6 19365.7 
19450 . 7 962 . 8 19451.6 962.8 19539.2 963.1 19611. 5 963 19690.6 
19743.6 962.3 19811 . 2 962.7 19858.2 963.1 19928.9 963.6 19992.8 
20013. 5 963.8 20076 . 4 964 20099.2 964 20196 .1 964.2 20254.4 
20298. 4 964.5 20318.1 968.2 20429.2 967 . 6 20486 . 9 967 . 6 20543 . 1 

20555 966.5 20576 964.2 20634.3 964 . 2 20650. 7 964 . 2 20663.3 
20676 . 9 965.8 20697.7 967.2 20730 . 9 976 . 1 20735.9978 . 6323 20761 . 9 
20803 . 3 981 20878.5 982. 5 20946.4 982.5 20965.7 981.1 21031.2 
21099.9 980.6 21167.6 980.7 21198.2 981 21258.8 981.1 21324.9 
21359.8 980.5 21368.4 981 21395 . 8 980.4 2140 5.9 982.4 21411.7 
21482.6 980.2 21488 . 8 980.2 

Manning ' s n values num~ 
St a n val St a n val sta n val Sta n val 

*************** ****** ****************************** *** ********** 
17504.9 .043 18243.1 

Bank St a : Left Right 
18488 . 1 20735.9 

Ineffective Flow num~ 
Sta L Sta R Elev 

17504.9 18243.1 991 . 8 
20761.9 21488.8 991 .8 

. 043 18891.2 . 032 20761.9 

Lengths: Left Channel 

Permanent 
F 
F 

505 498 
Right 

480 

CROSS SECTION OUTPUT Profile #PF#1 

. 037 

coeff cont r . 
. 1 

979 . 8 
977.4 
983.2 
981. 7 

982 
982.1 

971 
969 

970.5 
962 . 6 
962.4 
963.8 
964.2 
968.6 
965.7 
991.8 
980.5 

981 
980.4 

Expan . 
. 3 

*** ***************************** ********** ******************* ************************ ********** 
* E.G. Elev (ft ) 
• ve l Head (ft) 

978 . 53 • Element 
0 . 72 • Wt. n-val . 

Left OB * Channel * Right OB * 
0.033 
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Post-Project 
* w.s. Elev (ft) 977.81 * Reach Len. (ft) 505.00 * 498.00 480.00 
• Cri t w. 5. (ft) 971.84 • Flow Area (sq ft) *24032 . 73 
• E.G. Slope (ft/ft) *0.000902 • Area (sq ft) 2.00 *24032.73 

Q Total (cfs) *164000.00 • Flow (c f s) *164000 . 00 
• Top width (ft) • 2201.58 • Top width (ft) 9.80 • 2191.78 

ve l Total (ft/s) 6.82 * Avg. vel. (ft/s) 6.82 
• Max chl Dpth ( f t) 15.51 * Hydr. Depth (ft) 10.96 
* Conv. Total (c f s) *5460451.0 * Conv. (cfs) *5460451.0 
* Length wtd . (ft) 498.00 * wetted Per . (ft) * 2196.27 
• Min ch El (ft) 962 . 30 • s hear (1 b/sq ft) 0. 62 
• Alpha 1.00 • Stream Power ( l b/ft s) * 4.2 1 
• Frctn Los s (ft) 0.44 • cum vo lume (acre-ft) • 4339.46 *13781.79 945.48 
* c & E Loss (ft) 0.03 • cum SA (acres) * 1233. 31 * 1573.59 509 . 71 
******************** ********************************* ****************************************** 

warning: Di vided flow computed fo r this cross-section. 
Note: Mult ipl e criti cal depths were foun d at this location. The critical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF# 2 
*********************************************************************************************** 
* E.G. Elev (ft) 978.75 * Element Left DB * Channel Right DB * 
* vel Head (ft) 0.69 * Wt. n-val . 0.033 
• w.s . Elev (ft) 978.06 * Reach Len. (ft) 505.00 498.00 480.00 
• crit w.s. (ft) 971.84 * Flow Area (sq ft) *24588.83 
• E.G . Sl ope (ft/ft) *0.000838 * Area (sq ft) *24588.83 
• Q Total (cfs) *164000.00 • Fl ow (cfs) *164000.00 
* Top width (ft) * 2191 . 78 * Top width (ft) • 2191.78 

ve l Total (ft/s) 6.67 * Avg. ve l . (ft/s) 6.67 
* Max ch l Dpth (ft) 15.76 * Hydr . Depth (ft) 11.22 
* conv . Total (cfs) *5666380.0 * Conv . (cfs) *5666380.0 
* Length wtd. (ft) 498.00 * wetted Per. (ft) • 2196 .77 
* Min ch El (ft) 962 . 30 • shear ( 1 b/sq ft) 0. 59 
*Al pha 1.00 • Stream Power ( l b/ ft s) 3.90 
* Frctn Loss (ft) 0 . 41 * cum vo lume (acre-ft) 315.62 *14315.97 30 . 85 
* C & E LO SS (ft ) 0 . 03 * Cum SA (acres) 54.40 * 1575.69 5 . 87 
*********************************************************************************************** 

Note: Multi p 1 e c ri ti ca 1 depth s were found at this 1 ocati on. The cri ti ca 1 depth wit h the 1 owest, va 1 i d, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
De script i on: 203.77 

RS: 203.77 

Left and Right c hann e l Bank Staions Interpol ated 
Station El evation Data num= 98 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
****** * * * * * * * 1:******* ********* *** * ** * ** * * * * ************** ** ** ****** ** * * ** * * * * * * * 
15516.5 980.4 15611.3 979.8 15668.7 980.9 15700 . 1 979.6 15734.7 982.9 
15797.9 987 . 2 15835 986 15865 . 2 981.2 15920 981.4 15937.6 976.9 
15947 . 6 978.2 15969.6 982.9 15985 . 2 984.3 16056.9 984. 3 16076. 8 983.7 
16103.9 981.6 16184.4 981.2 16265.9 982.1 16312. 5 981.7 16348.3 982.1 
16366.7 978.9 16400.4 980. 3 164 52. 6 980 . 5 16569 .1 980.4 16622.2 980.5 
16857. 6 980.3 17032. 7 979.9 17052.5 979.9 17220 .4 979.9 17326.1 979.2 
17424.8 979 17450 979.3 17461.6 980.3 17495.9 980 . 1 17515.6 978.2 
17558.9 979 . 2 17678.1 978.7 17709.3 979.1 17747.1 977.4 17826.8 982.9 
17879.9 983.7 17902.1 982 .1 17924 . 4 981.6 18003 . 9 982.8 18091. 9 980.7 
18117 . 2 979.8 18191 981.818222.61978.2686 18227.7 977.7 18281.9 974.6 
18343.8 974.4 18371.2 970.5 18451.7 968 . 1 18515.7 969.6 18591.7 968.7 
18603. 5 969.7 18721.8 967 . 3 18770.9 970 . 5 18803 . 6 971.5 18834 .8 974.6 
18888 . 2 976.1 18941.5 973.8 18956.3 972.3 18974.2 976.6 18983. 5 976.3 
19032 . 5 965.6 19113.9 965.1 19224 964.8 19282 . 2 964.6 19290.6 969.7 
19307 . 6 974.2 19313. 1 973.7 19322.8 969.5 19338.6 967 . 2 1934 5.7 964.7 
19426.8 964. 5 19492.9 964.4 19606.6 964 . 2 1968 5 . 9 964.3 19717.5 964.1 
19865 . 4 964. 1 19957 963.3 20019.3 964.3 20221.9 964.3 20253.9 964.3 
20282 . 3 966.5 20325 . 8 965.1 20328.7 964.2 20338.6 965.4 20430 966.2 
20524 . 9 966.2 20609 .1 966.4 20684. 8 966.7 20728.9 97120745.61978 . 2692 
20746 . 6 978.7 20820 . 8 981.2 20854 997.6 

Manning ' s n va 1 ues num= 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

1:: 1::221::1::****************************************2**1::2****1::************************ 
15516 . 5 .025 17495.9 

Bank Sta: Le f t Ri ght 
18222.6120745 . 61 

Ineff ective Fl ow num= 
Sta L Sta R Elev 

15516.5 18191 997.6 
20820.8 20854 997.6 

.043 18191 . 043 18803.6 

Lengths: Left Channel Ri ght 
480 

Permanent 
F 
F 

490 498 

CROSS SECTION OUTPUT Profile #PF#1 

.032 20820.8 

coeff contr. 
.1 

. 025 

Ex pan . 
. 3 

**************** ****2*2*** ************************ ************************************ *1::*1:: ***** 
* E.G. El ev (ft) 978 . 06 * El ement Left DB * Chann e l * Ri ght DB * 
• ve l Head (ft) 0 . 63 • wt. n-val. 0.033 
* w.s. El ev ( ft ) 977.43 * Reach Len . (ft) 490.00 498.00 480.00 
• crit w.s. (ft) 971.58 * Flow Area (sq f t) *25746.39 
• E.G. s l ope (ft/ft) *0.000873 * Area (sq ft) 1.65 *25746.39 
• Q Total (cfs) *164000.00 * Fl ow (cfs) *164000 . 00 
* Top width (ft) • 2518.56 • Top wi dth (ft) 7.28 • 2511.27 

vel Total (ft/ s) 6.37 • Avg. vel. (ft/ s) 6.37 
• Max chl Dpth (ft) 14 .13 • Hydr. Depth (ft) 10.25 
• conv . Total (cfs) *5549798.0 * conv. (cfs) *5549798 . 0 
• Length wtd. (ft ) 497.87 • Wetted Per. (ft) • 2519.23 
• Min ch El (ft) 963.30 • shear ( lb/ sq ft) 0 . 56 
• A 1 pha 1. 00 • stream Power (1 b/ ft s) * 3. 55 · 
• Frctn Loss (ft ) 0.45 • Cum volume (acre-ft) * 4339.44 *13497.24 945 . 48 
* C & E LOSS (ft) 0 . 00 * Cum SA (acres) * 1233.21 * 1546.71 509.71 
******2********** *********************1::********** ******** ****************** ********** ********** 
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Post-Project 
warning: Di vided flow computed fo r thi s cross- section. 
Note: Mul ti p 1 e cri ti ca 1 depths were f ound at thi s 1 ocati on. 

water surface was us ed. 
The critical depth with the lowes t , valid, 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
****** *************************************1<*1<********************** *************************** 
* E.G. Elev (ft) 978.32 * Element Left OB * Cha nn e l * Ri ght DB * 
• vel Head (ft) 0 . 60 • wt. n-va l. 0.033 
• w. s. El ev (ft) 977.72 • Reach Len. (ft) 490 . 00 498.00 480.00 
* crit w. s. (ft) 971.58 • Flow Area (sq ft) *26473 . 99 
• E.G . slope (ft/ ft) *0. 000799 • Area (sq ft) *264 73.99 
* Q Total (cfs) *164000 . 00 • Flow (cfs) *164000.00 
• Top width (ft) • 2511.27 • Top width (ft) • 2511.27 

vel Total ( ft / s) 6 . 19 * Avg . vel. (ft/ s) 6 . 19 
• Max chl Dpth ( ft) 14.42 • Hyd r. Depth (ft) 10 . 54 
* Conv . Total (cfs) *5803637 . 0 * Conv. ( cfs) *5803637.0 
* Length wtd. (ft) 497 . 94 • wetted Pe r. (ft) • 2519.80 
* Min ch El (ft) 963. 30 • shea r (1 b/ sq ft) 0. 52 
• Alpha 1.00 • Stream Power ( l b/ f t s) * 3.24 
• Frctn Loss (ft) 0.42 • cum volume (acre-ft) 315 . 62 *14024 . 08 30 . 85 
• c & E Lo s s ( ft) • 0.01 * cum SA (ac res) • 54.40 * 1548.81 * 5. 87 * 
********* ** *** ****************************1<********* ******************************************* 

Note: Mul tiple critical depth s we r e f ound a t this l ocation . The cri tical depth with the lowes t, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
De s cription: 203.67 

RS : 203.67 

Right Cha nnel Bank Staion Interpolated 
Stati on Elevation Data num= 74 

Sta El ev Sta El ev St a El ev Sta El ev Sta El ev 
11: * ** 11:1t11:1t * ** ** * * * ***** **1< * * * R 1< 1< ** ** ****** 1<******************** ** 1t * * * 1t 1t ** *1: * * ***** 
15401.1 982.5 15424 . 7 984.1 15508 . 1 982 . 3 15 591.4 979. 1 15681.8 979.9 
15787 . 8 979.3 15920 979 . 3 16055 . 7 978 . 9 16157 . 5 979 . 1 16260.6 979.3 
16282.2 979 . 2 16477 979.1 16627.1 979.9 16750 .8 980.1 16865.7 979.3 
16957 . 3 981.3 16980.5 980. 6 17002.4 977.7 17014 . 1 979.2 17103 . 7 973.3 
17179 . 5 973.2 17215 . 7 975.7 17267.4 969.7 17366.5 975.6 17541.8 974 . 3 
17694 . 8 973.7 17837.2 974.1 17962.6 973. 8 17982. 5 973.7 18104.5 972.8 
18289.3 972.9 18348.9 975.3 18350.2 973 . 2 18394 . 8 968.7 18516.9 971. 1 
18627.3 969.9 18690.1 970.4 18740.2 966.8 18787.4 966 . 3 18802.9 968.2 
18941.9 973 . 8 19049 974.1 19155.9 972.4 19180. 7 975.8 192 11.3 962.3 
19411.4 963.8 19519 963.9 19654.3 964. 2 19798 . 6 964 . 3 19832.9 964.3 
20036.1 964.3 20137.2 965. 3 20302.2 963 20432 . 8 965 . 2 20537 . 5 965.2 
20656.2 965. 3 20661. 5 965.6 20693.5 975 . 1 20699.3977.8097 20708.7 982 . 2 

20796 983 . 8 20827.7 980.1 20837 982 . 9 20858.2 981.6 21858.6 983 . 5 
21904.3 982.5 23520 . 4 980 23527.3 982.8 23545. 1 983.5 23556.1 980 . 2 
23584 . 2 981. 5 23593 977.2 23603.5 980.1 23621 979.7 

Manning's n values num= 6 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

* * * * ** ** ** * ** * * * * * *** *** * * * * * * ********* 1t****** 1:************** * * * 1< * * * * *********** 
15401.1 

20796 
. 025 16957.3 
.025 

Bank Sti~ 3 ~~:~ 20~~§hj 
Ineffective Flow num= 

Sta L Sta R Elev 
15401 . 1 17837 . 2 984 . 1 
20708 . 7 23621 984 . 1 

.037 18348.9 . 037 18941.9 

Lengths: Left Channe 1 

Permanent 
F 
F 

470 490 
Ri ght 

505 

CROSS SECTION OUTPUT Profi l e #PF#1 

.032 20708.7 

coeff contr. 
. 1 

. 032 

Expan . 
. 3 

************* ************************************* ************ ********************************* 
* E.G. El ev (ft) 977.61 * Element Left DB * channel * Right DB * 
• vel Head (ft) 0 . 67 * Wt. n-val . 0.037 0.033 
* w. s . El ev (ft) * 976.93 * Reach Len. (ft) 470.00 490.00 505.00 
* Crit w.s. (ft) 971. 58 • Flow Area (sq ft) • 1810.56 *23835.66 
* E.G. Slope (ft/ ft) *0.000940 • Area (sq ft) • 4152.06 *23835 . 66 
• Q Tota l (cfs) *164000 . 00 * FlOW (cfs) . 5176.53 *158823 . 50 
* TO~ Width (ft) . 3648.91 * Top Width (ft) • 1300.39 • 2348.53 

ve Total (ft/ s) 6. 39 • Avg . vel. (ft/ s) 2.86 6. 66 
• Max chl Dpth (ft) 14.63 • Hydr. Depth (ft) 3.54 10.15 
• conv . Tot a 1 (cfs) *5348655.0 • Conv. ( cfs) *168825.9 *5179829.0 
* Length wtd . (ft) 489. 59 • Wetted Per . (ft) 511.75 * 2355.25 
* Min Ch El (ft) 962. 30 • shear (1 b/ sq ft) 0.21 0 . 59 
* Alpha 1.06 • Stream Power (1 b/ ft s) . 0. 59 3 . 96 
* Frctn LOSS (ft) 0.46 * Cum Vol ume (acre-ft) * 4316.08 *13213. 81 945.48 
* C & E LOSS (ft) . 0.00 * cum SA (acres) • 1225 . 85 • 1518.93 . 509.71 * 
*******1:******* ***************** ********************* ********************* ***** **************** 
Note : Multi pl e cr i tical depths were found at this l ocation. The critical depth wi th the lowest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
******************************************************11:*** *** ******************************** ** 
* E. G. El ev (ft) 977.89 • Element Left DB * c hannel * Right DB * 
• vel Head (ft) 0 . 66 * Wt . n- Val . 0.037 0 . 033 
• w.s . Elev (ft) 977 . 23 • Reach Len . (ft) 470.00 490 . 00 505 . 00 
* crit w. s. (ft) 971. 58 • Fl ow Area (sq ft ) 882 . 63 *24525.28 
• E.G. slope (ft/ ft) *0 . 000885 • Area (sq ft) 882.63 *24525 . 28 
• Q Total (cfs) *164000.00 • Flow (cfs) * 2635.92 *161364 .10 
* To~ Width ( ft) • 2567.43 • Top width (ft) 218.90 • 2348.53 

ve Total (ft/ s) 6.45 • Avg. vel. (ft/ s) 2.99 6. 58 
* Max Ch 1 Dpth ( ft) 14 . 93 • Hyd r. Depth C ft) 4.03 10.44 
• Conv . Total (cfs) *5512272.0 • Conv. (cfs) • 88597.1 *5423675.0 
• Length wtd. (ft) 489.82 • wetted Per . (ft) 223.36 • 2355 . 54 
• Min ch El ( f t) 962 . 30 * shear (1 b/ sq ft) 0 . 22 0. 58 
• Alpha 1.03 * Stream Power (1 b/ ft s) * 0 . 65 3 . 79 
* Frctn LOSS (ft) 0 . 43 • Cum volume (acre - ft) 310.65 *13732.55 30.85 
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* c & E Loss (ft) 0.01 * cum SA (acres) 53.17 * 15 21.03 5.87 
*********************************************************************************************** 

Note: Multiple critical depths were found at this location. The critical depth wi th the lowest, valid , 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 203 . 58 

RS: 203. 58 

Right Channel Bank Stai on Interpolated 
Station Elevation Data num= 75 

sta El ev sta El ev sta 

15526. 8 983. 1 15 573 .8 984.7 15577 . 9 
15684 . 7 983.7 15735 . 5 978 . 7 15806.7 
16031.7 974 . 4 16204.9 973.9 16321. 4 
16706.6 974.9 16819 .9 975 .7 16971.3 
17168.4 976 . 1 17202 . 6 978.2 17251.4 

17489 971.8 17596.3 976.7 17707.8 
17978 974.3 18064 .9 975 . 2 18204 

18553.6 967 .4 18636 970. 5 18664. 8 
18765.5 971 18876.6 970. 7 18988.9 
19261.3 964 . 2 19337.3 967.8 19426.3 
19482.9 963 . 9 19725 . 9 963.6 19842. 5 
20355.7 963.9 20380 963 . 9 20543.8 

20704. 98977 .3868 20706 .2 977.7 20767 .4 
20818.3 979.5 20825.7 982.3 20859.8 
23711 . 2 980 23724.5 982 .4 23738.8 

Manning 's n values num= 5 

El ev Sta Elev sta Elev 

981.7 15586.4 984.8 15648.9 982.8 
977 . 9 15925 . 6 978 .3 15954.8 978 . 2 
974.3 16490.9 975.4 16570 975 .3 
975.7 17120 975 . 1 17136.9 976.6 
973.9 17388. 1 976 17458 .2 974 .6 
975.2 17790.7 972.4 17873 . 7 975.6 
975.9 18355. 4 971.3 18433 . 8 971. 3 
967.3 18681 970.8 18724 969.1 

970 19101.4 968.2 19228 . 7 965. 4 
965 . 2 19456 .9 967.4 19474 963.9 
963 . 6 19929.1 963.8 20222.2 963.5 
963.6 20636 963.9 20645 . 5 962.1 
979.5 20782.3 981. 3 20788.1 979.3 
981. 5 22062 . 2 983 . 3 22098 982.2 
982 .8 23750.9 979 . 2 23783 979 . 2 

~ n~ ~ n ~ ~ n~ ~ n~ ~ n~ 
******************************************************************************** 

15526.8 .025 17202.6 

Bank Sta: Left Right 
1820420704. 98 

Ineffective Fl ow num= 
St a L Sta R Elev 

15526 .8 17707.8 984.8 
20782.3 23783 984.8 

.037 18204 .037 

Lengths: Left Channel 

Permanent 
F 
F 

560 513 

CROSS SECTION OUTPUT Profile #PF#1 

18681 

Right 
495 

.032 20782 . 3 

coeff contr. 
.1 

. 025 

Expan . 
. 3 

****************** **** **************************************************************** **** ***** 
* E.G. Elev (ft) 977 . 14 Element Left OB * Channel * Right OB * 
*vel Head ( ft ) 0.68 wt. n-va l . 0.037 0.032 
• w. s. Elev (ft) 976.47 *Reach Len . (ft) 560. 00 513.00 495.00 

Crit w.s . (ft) 971.52 * Fl ow Area (sq ft ) 859.98 *24480.33 
E.G. Slope (ft/ft) *0.000945 • Area (sq ft ) * 3274 .81 *24480.33 

* Q Total (cfs) *164000 .00 * Flow (cfs ) • 1532.00 *162468.00 
• Top width ( ft) * 4630.96 *Top width ( ft) • 2133 . 56 • 2497 . 40 

vel Total ( ft / s) 6.47 * Avg. Vel . ( ft /s) 1.78 6.64 
Max chl Dpth (ft) 14.37 * Hydr . Depth (ft) 1. 73 9.80 

• conv. Total (cfs) *5333542 .0 * conv . (cfs) * 49822.9 *5283719.0 
• Length wtd. (ft) 514.20 *wetted Per. ( ft) 496.32 * 2500 . 83 
* Minch El (ft) 962 . 10 *shea r ( lb/ sq ft) 0.10 0.58 
*Alpha 1.04 • stream Power (lb/ ft s) • 0.18 3.83 
* Frctn Loss (ft) 0.56 • cum volume (acre-ft) • 4276.01 *12942 . 06 945.48 
* c & E Los s ( ft ) 0 . 00 *cum SA (acres) • 1207.33 * 1491.67 509.71 
********************************************1::**********************************2*************** 

warning: Divided f l ow computed for this cross-section. 
Note: Multiple critical depths were found a t this locat ion . The critical depth with the lowest , valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
********************************** **************************"'**************1<**1<******1<**** *1<*** 
* E.G. El ev (ft) 977 . 46 * Element Left OB * Ch annel * Right OB 

vel Head (ft ) 0.65 Wt. n-Val. 0 . 037 0 . 032 
w. s. El ev ( ft) 976 . 81 * Reach Len. ( ft ) 560 . 00 513.00 495.00 

* Crit W. S. (ft ) 971 . 52 * Flow Area (sq ft ) 248 . 33 *25349 .32 
E. G. slope (ft/ ft ) *0 . 000858 * Area (sq ft ) 248 . 33 *25349.32 

* Q Total (cfs) *164000 .00 * Flow (cf s) 360.60 *163639.40 

* ~~~ ~~~~~ (ft) • 2676 . 39 • Top width (ft) 179.00 * 2497.39 
(ft/s) 6 . 41 * Avg. vel . (ft/s) 1. 45 6.46 

Max Ch l Dpth ( ft) 14 . 71 * Hydr . Depth (ft) 1. 39 10.15 
Conv. Total (cfs) *5 599491.0 * conv. (cfs) * 12312.0 *5587179 . 0 
Length wtd. ( ft) 513.05 • wetted Per . (ft) 181.03 * 2501.17 

* Min Ch El (ft) 962.10 * shear (l b/ sq ft) 0.07 0 . 54 
• Alph a 1.01 Stream Power (l b/ ft s) . 0.11 3.50 

Frctn LOSS (ft) 0.52 * Cum vol ume (acre-ft) 304.55 *13452 . 04 30.85 
C & E LOSS ( ft) 0 . 00 * cum SA (acres) 51.02 • 1493 .77 5. 87 

***************1<**************************1<1<*************************************************** 

Note: Multipl e critical depths were found at this location. The critical depth with the lowes t, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 203.48 

RS: 203.48 

Right channe l Bank Staion Interpol ated 
station Elevation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
**************************1::***1:********1<*****************************1:********""* 

15578.8 977 . 1 15693.5 976 . 9 15717.9 977 15814 . 4 976 . 9 15880 . 9 978.5 
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15900.7 978 . 2 15967.5 
16324.7 974 164 19.6 
16932.4 974.5 17066.5 
17331.6 976 17341 .7 
17535.6 971.3 17609 . 4 
17932.6 974 18016.7 

18184 969 . 1 18267.5 
18521 . 1 965.52 18538 . 6 
18635 . 6 969.2 18675 . 5 
18991 . 1 970.6 19035 . 5 
19217 . 3 970. 5 19332 . 9 
19624 . 3 962.2 19645.8 
19884.7 963.3 19987.2 
20227 . 4 967.6 20231.3 
20353.5 967.3 20358.6 

20480 963.1 20588.9 
20856.76976.9083 20866.7 

20915.7 978.5 20925 . 9 
20989. 2 980. 3 20999 

973 .1 16013.9 
974. 1 16584 . 4 
974.6 17177.1 
975 . 7 17369.6 
970 .9 17714 . 8 
972 . 4 18039.3 
973 . 4 18353 . 5 
965.3 18561.3 
973 .1 18730 . 7 
973.7 19082.7 
970.5 19399.6 
962 . 3 19669. 3 
964 . 5 20013.9 
963 . 9 20325.6 
964 . 3 20404 
964 . 7 20638.4 
977.7 20886.7 
979.4 20953.9 
981.2 

num= 

973.9 16068 . 7 
974. 1 16657 . 7 
974.2 17201. 7 
978.2 17434 . 9 
972.8 1772 1. 6 
972. 1 18120.3 
970.9 18380 . 1 
969.6 185 71. 7 
972.2 18817 .1 
974 . 1 19116.8 
962. 9 19491. 7 

965 19679.4 
964 . 4 20199.2 
963.9 20342.5 
963 . 2 20433. 1 
966 . 8 20725. 1 
979 . 4 20901. 8 
979.4 20960 .7 

Mann ing 's n val ues 
sta n val sta n val sta n val Sta 

Post-Proj ec t 
973.5 16168. 1 973.8 
974.3 16810.8 974.5 
974.2 17312.2 975. 1 
970.7 17473.9 969.3 
972 . 8 17841 .5 973.7 
973 . 5 18171. 8 968 
969 . 8 18439 969.7 

970 18619.2 968 . 6 
970 . 9 18956 96 9 . 1 
968 . 9 19177. 6 972. 2 
962.7 19584.5 965 . 1 
965 . 3 19794.5 963.4 

964 2022 0 .6 964.7 
963 . 9 20345.7 965 . 5 
965 . 2 20458.7 965 
968 . 7 20785. 1 971 .2 
978.6 20909 . 2 979.5 
978.7 20985.4 978 . 7 

n val St a n val 
******************************************************************************** 

15578 . 8 .025 17369 . 6 .037 17932.6 .037 18619.2 

Bank sta: Le f t Rig ht Lengths: Left channel 
17932.620856.76 500 505.82 

Ineffective Flow num= 
Sta L Sta R El ev Permanent 

15578.8 17369.6 981.2 F 
20999 20999 981.2 

Rig ht 
515 

.032 20886.7 

coeff contr. 
. 1 

.025 

Ex pan. 
. 3 

CROSS SECTION OUTPUT Profi l e #PF#l 
*********************************************************************************************** 
*E.G. El ev (ft) 976.58 *Element Left OB * c hannel * Ri ght OB * 
*vel Head (ft) 0 . 67 * wt. n-val . 0 . 037 0 .032 
* w. s. El ev (ft) 975.92 * Reac h Len. (ft) 500 .00 50 5.82 515.00 

crit w. s. (ft) 972.02 • Flow Area (sq f t) 2009 . 24 *23608 . 84 
E.G. s l ope (ft /ft ) *0 . 001248 *Area (sq f t) 4384 . 68 *23608.84 
Q Total (cfs) *164000.00 * Fl ow (c f s) * 6815 . 32 *157184 . 70 
Top width (ft) * 4863 . 77 *Top wi dth (ft ) : 1952

3 
.. 0
3

6
9 

* 2911 . 72 
ve l Total ( f t/s) 6.40 * Avg . vel . (ft/s) 6 . 66 

*Max c hl Dpth (ft) 13.72 * Hydr. Depth (ft) 3 . 70 8 .11 
* conv . Total (cfs) *4642347. 0 • co nv . (cfs) *19292 1. 2 *4449426 . 0 

Length Wtd. (ft) 505.61 * wetted Per . ( ft ) 543 . 50 * 2918 . 40 
* Min c h El ( f t) 962 . 20 Shea r ( l b/sq f t ) 0. 29 0 . 63 
* Al pha 1 .05 * Stream Power ( lb/ft s) 0.98 4 . 20 
* Frctn Loss (ft) 0 .65 *cum vol ume (acre- f t) * 4226 . 78 *12658.89 945 . 48 

C & E LOSS ( f t) 0.00 *Cum SA (acres) * 1181.07 * 1459.82 509 .71 
*******-=*************************************************************************************** 

warnin g : Divi ded fl ow computed for th i s cross-secti on. 
Note: Mult i pl e criti cal depths were fo un d at th i s l ocation. The cri t i cal dept h wi t h t he l owes t , val id , 

water surf ace was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
**-!:******************************-l:************************************'k*'*********************** 
• E.G. El ev (ft ) 976 . 94 * El eme nt Lef t OB * c ha nn e l * Ri ght OB * 
*vel Head (ft) 0 . 69 * Wt. n-val . 0.033 

w. s. El ev (ft ) 976.25 • Reach Len. ( f t) 500.00 505.82 515.00 
• cri t w.s. (ft ) 971. 97 • Fl ow Area (sq ft) *24567.80 

E.G. s l ope (ft /ft) *0 . 001196 *Area (sq ft) *24567.80 
* Q Tot al (cfs) *164000 . 00 • Fl ow (cfs) *164000.00 

Top width (ft) • 2911 .71 *Top width ( f t) * 2911 .71 
vel Tot a l ( ft /s) 6 . 68 * Avg. vel. (ft/s) 6.68 

* Max Chl Dpth (ft) 14.05 * Hydr. Dept h ( f t) 8.44 
• conv. Total (cfs) *4742364 . 0 * conv . (cfs) *4742364 . 0 
* Le ngth wtd. (ft) 505.82 wetted Per. (ft) * 2920 . 97 

Mi n c h El (ft) 962.20 * s hear (l b/sq f t) 0. 63 
*Al pha 1.00 * Stream Power ( l b/ft s) • 4 . 19 
* Frctn Loss (ft) 0.62 Cum vol ume (acre-ft) 302.96 *13158. 11 30 . 85 

C & E LOSS (ft) 0. 00 Cum SA (acres) 49.87 * 1461. 92 5 . 87 
*********************************************************************************************** 

Nol:e: Mu l t i pl e cri tical depths were fo und at this locat ion. The crit i cal de pt h with th e l owest, vali d, 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc ri pt i on: 203.39 
Stat i on El evation Data 

St a El ev Sta 

RS: 203.39 

num= 
El ev 

96 
St a El ev Sta El ev Sta El ev 

******************************************************************************** 
15500 974.4 15 548. 5 978. 1 15604 . 9 974 . 8 15609.8 975.3 15 717.3 976.3 

15722.2 976.3 15836.5 975. 1 15864 . 7 976.6 15875 . 6 973 15888. 1 975.4 
15914.3 976. 1 16076.8 976.1 1627 L 9 976 . 2 16290.8 976.1 16376.9 976.2 
16390 . 2 976.2 16520.6 976 16549 . 4 977 . 1 16694 . 9 973.2 16751.5 970 . 2 
16832 . 2 968.6 16901 973.2 17053 . 7 971.4 17105 . 6 971.5 17120 974.9 
17136 . 1 970.9 17147 . 5 974.3 17212 975.5 17260 . 9 972.8 17296.2 974 . 2 

17353 971.2 17382.3 974.9 17417 . 1 974.8 17453 . 9 976.4 17519.2 968. 1 
17602.4 973.1 17694.4 971. 8 17733.8 970 . 7 17815. 5 973 17901. 2 972.3 
17947.7 972 . 1 17970.8 973 18042 972 . 8 18114 969.5 18199.7 969 . 1 
18207.5 968 . 6 18224.3 964 . 4 18259 . 9 963 . 8 18330.5 967 . 6 18418.7 967 . 4 
18507.8 969 . 8 18601. 7 972 . 8 18629 . 1 974 . 7 18686.7 980.9 18738 974.3 
18773 . 9 975.9 18902.4 975 19023 . 2 970.3 19056 . 6 971.7 19105.2 965 . 4 
192 18 . 1 968.3 19268 . 2 972 19346 . 8 971. 4 19370 . 8 969.4 19397.9 965.7 
19418 . 4 960.4 19479 . 4 959.9 19491. 4 962 19633 960.6 19736 .1 965 
19770.9 965.7 19800.9 963.8 19816 . 1 965.5 19916.4 965 20010.4 963.8 
20159. 5 964.6 20260.9 963 . 8 20303.7 964 . 2 20330.3 963. 1 20346 964 . 4 
20389.8 962 . 9 20483.7 964.2 20485.1 964.9 20576.8 964.7 20682 . 1 965.3 
20789.2 969.4 20834.2 971. 9 20922.2 969.5 20993.5 968 . 3 21038 . 8 975.6 
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21082.9 
21223 

975.6 21098. 
978.3 

976.5 21138.2 
Post-Project 

977.4 21143.6 978.2 21153.1 976.5 

Manning's n values num= 
sta n val sta n val Sta n val Sta n val sta n val 

******************************************************************************** 
15500 .025 16832.2 .037 17970 .8 .037 18601.7 .032 21038.8 . 025 

Bank Sta: Left Right Lengths: Left channel Right coeff contr. Expan . 
17970 . 8 21038.8 500 505 500 .1 . 3 

Ineffective Fl ow num= 
Sta L Sta R El ev Permanent 
15500 17519 . 2 980.9 F 

21223 . 3 21223 980.9 F 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************************** 

E.G . El ev (ft) 975.93 * Element Left DB Channel * Right DB * 
*vel Head (ft) 0.70 * Wt. n-val . 0.037 0 .033 

w.s. El ev (ft) 975.23 *Reach Len. (ft) 500.00 505.00 500.00 
Crit w.s . (ft) 971.15 * Flow Area (sq ft) 1495.78 *23366 .65 

* E. G. Slope (ft/ft) *0. 001331 * Area (sq ft) * 3866 . 15 *23366 .65 
* Q Total (cfs) *164000.00 * Fl ow (cfs ) * 4867.25 *159132.80 
*Top width (ft) * 4207.76 *Top width (ft) * 1350.37 * 2857.40 

vel Total (ft/s) 6 . 60 * Avg . vel. (ft/s) 3.25 6.81 
*Max chl Dpth (ft) 15 . 33 * Hydr. Depth (ft) 3.31 8.18 

conv. Total (cfs) *4495896 .0 * conv. (cfs) *133430.7 *4362466.0 
* Length wtd. (ft) 504.81 *wetted Per. (ft) 451.83 * 2861.57 
• Minch El (ft) 959.90 shear (lb/sq ft) 0.28 0.68 

Alpha 1.04 Stream Power (lb/ft s) 0.89 4.62 
* Frctn Loss (ft) 0.73 *Cum Volume (acre-ft) 4179.42 *12386 . 15 945.48 
* C & E LOSS (ft) 0. 00 Cum SA (acres) * 1162.11 * 1426 . 33 509.71 
*********************************************************************************************** 

warning: Divided flow computed for th i s cross-section. 
warning: The cross-section end points had to be extended vertically for th e computed water surface. 
Note: Multiple critical depths were found at this location . The critical depth with the lowes t , va lid , 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
* E. G. El ev ( ft) 976 . 32 * Element Left OB * Channel * Right OB * 

vel Head (ft) 0 . 69 * Wt. n-val. 0.033 
w. s . Elev (ft) 975.62 *Reach Len . (ft) 500.00 505.00 500.00 
Cri t w. s. (ft) 971.10 * Fl ow Area (sq ft) *24520 .14 

* E.G. Slope (ft/ft) *0.001254 * Area (sq ft) *24520 .14 
Q Total (cfs) *164000 . 00 * Flow (cfs) *164000 . 00 

* Top width (ft) * 2930.05 * Top width (ft) * 2930.05 
vel Total (ft/s) 6.69 * Avg. vel. (ft/s) 6.69 

*Max chl Dpth (ft) 15 . 72 * Hydr. Depth (ft) 8.37 
* conv. Total (cfs) *4631119.0 * conv. (cfs) *4631119.0 

Length wtd. (ft) 505 . 00 * wetted Per. ( ft) * 2937.30 
*Minch El (ft) 959.90 *shear (lb/sq ft) 0.65 
*Alpha 1.00 *Stream Power (lb/ft s) * 4.37 

Frctn LOSS (ft) 0.69 *Cum Vo l ume (acre-ft) 302.96 *12873.10 30.85 
* C & E LOSS (ft) 0 . 01 *Cum SA (acres) 49.87 * 1428.00 5.87 
*********************************************************************************************** 

warning: Divided flow computed for this cross-section . 
Note: Mult i pl e critical depths were found at this location. The critical depth with the lowest, valid, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 203.29 

RS: 203.29 

Right Channel Bank Staion Interpolated 
Station Elevation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

14306 . 7 975.2 14398 . 4 975.7 14462.6 975.2 14487 977.9 14491.6 976.6 
14498 . 9 977.7 14515 . 3 976.7 14528 974 14553 . 9 972.7 14670.7 972.7 
14687 . 5 972.7 14856 . 4 972.7 14867. 5 972.7 15002. 5 972.7 15006.1 972.7 
15100 .1 972.9 15122.5 975.2 15172.8 972.4 15364.8 972.7 15484 . 5 974 
15649 . 2 973.6 15701.1 973.4 15710 975.9 15724. 5 974.3 15776.8 976.4 
15815 . 8 974 15918 . 9 974.9 15999.4 974.9 16112.9 975.4 16114 .8 975.5 
16293 . 6 975.5 16301 975.5 16411.1 976 1646 5. 5 976 16664. 1 976 
16733.3 975.8 16808. 3 976.1 16968.8 976.1 17062.2 976 . 1 17153 976.2 
17251.7 975.1 17286 . 9 974.6 17327.4 969.3 17410 . 1 970.5 17467.7 974. 5 
17469 . 8 973.6 17539 974.4 17590 968.4 17649. 5 971.4 17775.2 971.1 
17888 . 5 970.4 17987 . 9 968.4 18065 .6 972.5 18117.7 969.6 18146 . 3 971.6 
18204 . 1 968.8 18247 . 3 971.6 18266. 5 967.8 18378.2 963.9 18464 968.2 
18535.2 966.5 18593.9 967.2 18627.7 974.8 18719.2 971. 5 18838 . 7 974.7 

18920 973.9 18947.9 969.3 19046.6 972.7 19166.7 971 . 8 19269 971.6 
19295 . 1 965.4 19325.9 960.7 19447 . 7 960.9 19552.4 961.6 19655 .6 961.1 
19756.7 962.1 19849.6 963.4 19945.3 963 20028 965.9 20124.9 965.7 

20226 965.2 20297.8 963.6 20378 . 8 964.4 20396 . 1 961.9 20494.8 962 . 8 
20586 966 .7 20676.2 969.1 20796.8 969 20894 . 8 969 . 2 20935.1 968.4 

20981.6 969.2 21027.6 966 . 621082. 58975.7482 21088. 3 976.7 21155 977 . 1 
21257 . 1 975 . 6 21295 976 . 3 

Manning ' s n val ues num= 
sta n val sta n val sta n val sta n val Sta n val 

**** * * **** * * * * * * '!!:**** * * * * * * * * * ***** ******* *** * * * * * *********** * **** * *** * * * * * * * *** 
14306.7 . 025 16968.8 .037 18065 . 6 .037 18535.2 . 032 21088 . 3 . 025 

Bank sta: Left Right Lengths: Left channel Right Coeff Contr. Expan . 
18065.621082. 58 620 535 420 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

14306.7 17590 977.9 F 
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21088.3 21295 977.9 
Post-Project 

CROSS SECTION OUTPUT Profile #PF#1 
*****************************1<1<********************************************1t****************** * 
• E.G. Elev (ft) 975 . 20 • Element Left OB • channel • Right OB • 
• vel Head (ft) 0.73 • Wt. n-val . 0.037 0 . 033 
• w.s. Elev (ft) 974 . 46 • Reac h Len . (ft) 620 . 00 535 . 00 420.00 
• Cri t w.s . (ft) 970.77 • Flow Area (sq ft ) • 1911.74 *22390.42 
• E.G. slope (ft/ft) •o. 0015 72 • Area (sq ft) • 44 04.29 *22 390 . 42 
* Q Total (cfs) *164000.00 • Fl ow (cfs) • 7692.92 *156307 . 10 
• Top width (ft) • 4967.77 • Top width (ft) • 2002 . 07 • 2965.71 

ve l Total ( ft /s) 6.75 • Avg. vel. ( ft /s) 4.02 6.98 
*Max Chl Dpth (ft) 13.76 * Hydr. Depth (ft) 4.02 7 . 55 
• conv. Total (cfs) *4136567.0 • conv. (cfs) *194038.3 *3942529 . 0 
• Length Wtd. (ft) 540.60 • wetted Per. (ft) 475.81 * 2970.14 
• Min ch El (ft) 960.70 • s hear (1 b/sq ft) 0. 39 0. 74 
• Alpha 1.04 • Stream Power ( lb/ ft s) • 1.59 5.16 
• Frctn Loss ( ft ) 0.91 • cum volume (acre-ft) • 4131.96 *12120.92 945.48 

:.~*!*~*~~~~.f!~2 •••••• *******2;2~**:*~~:*~!*f~~~~~~·*·······=*!!!~;~r.*:*!~~~;~~ •••• *~2~;r! •• * 
warning: Divided flow computed fo r thi s cross-section. 
Note: Multiple criti cal depth s were found at this l ocation. The criti cal depth with the lowest, vali d , 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 

* E.G. Elev (ft) 975 . 63 * Element Left OB * Channel * Right OB * 
• vel Head (ft) 0 . 75 • wt. n- val . 0.033 
* w.s. Elev (ft) 974.88 • Reach Len. (ft) 620.00 535.00 420.00 
• crit w.s. (ft) 970.71 • Flow Area (sq ft ) *2 3633.34 
• E. G. slope (ft/ft) *0 . 001478 • Area (sq ft) *23633.34 
• Q Total (cfs) *164000.00 • Flow (c f s) *164000.00 
*Top width (ft) * 3009.26 * Top wi dth (ft) * 3009 . 26 

vel Total (ft/s) 6.94 • Avg. vel . (ft/s) 6.94 
* Max chl Dpth (ft) 14 . 18 • Hydr. Depth (ft) 7 . 85 
• conv. Total (cfs) *4265774.0 • Conv . (cfs) *4265774.0 
* Len gth Wtd. (ft) 535 . 03 • wetted Per . ( ft) • 3016.54 
• Minch El (ft) 960.70 • shear (lb/sq ft) 0.72 
• Alpha 1.00 • Stream Power ( lb/ ft s) • 5.02 
• Frctn Los s (ft) 0.88 • Cum volume (acre-ft) 302 . 96 *12593.97 30 . 85 
* C & E LOSS ( ft) * 0.00 * Cum SA (acres) 49 . 87 * 1393.58 5 . 87 
*'~<*************** ************************************ ****************************************** 

Note: Multiple critical depths were found at this l ocati on . The critical depth with the lowes t, valid, 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 203 .19 

RS: 203.19 

Ri ght channe 1 Bank Stai on Interpo 1 a ted 
Stati on El evation Data num= 97 

sta El ev sta El ev s t a 

16639 . 2 974.6 16696.5 974.6 16879.5 
16987.1 975 . 2 16999 . 5 976 . 6 17045.2 
17306.9 974 17389.7 974.5 17 513.2 
17650.2 971 17690 . 3 968.3 17762.5 
17893.5 967.8 17945 . 6 971.7 18023.5 
18139 . 8 972 . 1 18185.8 967.2 18251.5 
18384.4 969 18406.2 969.7 18445.9 
18558.4 964 . 7 1860 5 . 8 963.2 18623.9 
18712.2 964.5 18734 . 5 964 . 5 18797.4 
18983.1 969 . 7 19009.9 968.7 19025 
19095 . 4 970 . 3 19159 970.9 19191. 3 
1934 6.5 959 19442 . 2 956 . 7 19471.8 
19644 . 6 963 . 4 19721. 9 962 . 3 19788 . 7 
19971.9 966.8 20041.3 966 20111.2 
20336 . 2 963.2 20384.6 963.4 20398.2 
20570.6 966.9 20635.2 967.1 20669.2 
20795.4 967.4 20825.2 966.9 20848.9 

Elev sta 

976.3 16960.6 
975. 2 17145 . 4 
972.9 175 39 
967.5 17781.9 
971.3 18058.7 
970 . 8 18282.1 
965 . 2 18495.1 
961.2 18659 

970 18848 . 7 
967.1 19031 
967.9 19256 
962. 7 19542.3 
962. 7 19870 
965.3 20142.5 
962. 6 20462 .1 
965. 5 20696.2 
967. 5 20865.3 

20928 . 5 970.1 20952.6 973.820965 . 39974.9827 20981.8 
21013 977. 9 2107 5. 8 975 .9 21096.9 975 .8 21174.9 

21344. 5 975.8 21380 975 .6 

Manning ' s n values num= 6 
Sta n val Sta n val Sta n val Sta 

16639.2 .025 17762.5 .043 18282. 1 .04 3 18734.5 
21013 .025 

Bank s t a: Left Right Lengths: Left channel Right 
18282. 120965.39 535 520 485 

Ineffecti ve Flow num= 1 
Sta L Sta R El ev Permanent 

16639 .2 17587 978 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

Elev sta El ev 

976.7 16982.2 976 . 1 
975 17180 . 8 974 . 8 

972.7 17596.6 969 . 7 
968.4 17812.7 966 . 2 
964.6 18099. 2 971.6 
971.9 18338.2 971.3 
966 . 4 18521 969 
961.4 18701.5 965.4 
968.9 18911 . 7 969.9 
968.2 19080 . 8 968.8 
96 7. 2 19294 . 3 960 . 1 

963 19643.7 963.4 
964.6 19925.6 962.6 
963.8 20233.9 963.3 
962.2 20541.1 965 . 2 
966.5 20752.9 964.7 
966.7 20898 . 7 966.8 
976.5 20999 975.6 
976.1 21273.9 975.8 

n val sta n val 

. 037 20981. 8 .025 

coeff Contr. Ex pan . 
.1 . 3 

**********1t***********************************************2************************************ 
• E.G. El ev (ft) 
• vel Head (ft ) 
• w.s . Elev (ft) 
• Crit w.s. (ft) 
• E. G. slope (ft/ ft) 
• Q Total (c fs ) 
* Top Width (ft ) 

vel Total (ft /s) 
* Max Ch 1 Dpth ( ft) 
* Conv . Total (cfs) 
• Length Wtd. ( ft ) 

974.28 
0. 69 

973.59 
970.04 

*0 . 001787 
*164000.00 
• 3491. 38 

6. 55 
16.89 

*3879641. 0 
521.19 

* Element 
• Wt . n-val . 
• Reach Len . (ft ) 
• Flow Area (sq ft) 
• Ar ea (sq ft) 

• Flow (cfs) 
• Top width (ft ) 
• AVg . vel. ( ft / s) 
• Hydr. Depth (ft) 

* Conv. (cfs) 
• wetted Per. (ft) 

Left OB • channe 1 • Right OB • 
0 . 036 0.038 

535.00 520.00 485.00 
• 3019.47 *22027.15 
• 3161.07 *22027.15 

*13926 .43 *150073 . 60 
822. 24 • 2669 . 14 

4.61 6.81 
4.34 8.25 

*329448 . 5 *3 550193.0 
697.10 • 2673 . 29 
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Post-Project 
• Min Ch El ( f t) 956.70 • Shea r ( l b/ sq ft) 0. 48 • 0. 92 
• Alpha 1.03 • St r eam Power (lb/ ft s ) • 2 . 23 6. 26 
• Frctn Loss (ft) 1.01 * cum volume (acre-ft) 4078.12 *11848.15 945.48 

c & E Loss Cft) 0.01 • cum SA (acres) * 1122.77 * 1357.97 509.71 
*************** ************************************************************************* ******* 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previo us cros s 

sect i on . Thi s may indicate t he need for addit iona l cros s s ecti ons. 
Note: Multipl e criti cal depths were found at this location . The critical dept h with the l owest, vali d , 

water s urface was used . 

CROSS SECTION OUTPUT Profil e #PF#2 
******************** ** ****************************** ******************************************* 
* E. G. El ev (ft) 974.74 * El ement Left OB * cha nnel Ri ght OB * 
* vel Head (ft) 0. 79 * Wt. n-val. 0 . 043 0 . 0 38 
* w. s . El ev (ft) 973.9 5 * Reach Len. ( ft) 53 5 .00 520.00 485.00 
* Crit w. s . (ft) 970.04 * Fl ow Area ( sq ft ) 48.25 *22993 .21 
* E. G. s l ope (ft/ ft ) *0.001849 • Area ( s q ft ) 48 . 25 *2299 3.21 
* Q Tota l (cfs ) *164000.00 • Fl ow ( cfs ) 118 . 21 *163881. 80 

* 0~~ ~~~~~ (ft) . 2689.14 • Top width ( ft ) 20 . 00 . 2669 .14 
(ft/ s ) 7.12 • Avg . vel. ( ft / s) 2.45 7.13 

• Max chl Dpth ( f t) 17 . 25 * Hydr. Depth (ft) 2. 41 8.61 
* Conv . Total (c f s) *3814345 . 0 * conv . ( cfs) 2749.4 *3811596 . 0 
• Length wtd . (ft) 520 . 03 * Wetted Per. (ft) 22 . 78 • 2673 . 65 
• Min ch El (ft) 956 . 70 * s hear ( l b/sq ft) 0. 24 0.99 
• Al ph a 1.00 * stream Powe r (l b/ ft s) . 0.60 7.07 

Frctn LO SS (ft) 1.04 * cum volume (acre-ft) 302 . 61 *12307 . 64 30.85 
* C & E LOSS (ft) 0 . 02 • cum SA (acres) 49 . 73 . 1358 . 71 5. 87 
***************** ****************************** ************************************************ 
war ni ng: The energy l oss was greate r tha n 1.0 ft (0 . 3 m) . between the current and pr evious cross 

section . Thi s may indicate the need for add i tional cross s ections . 
Note : Multiple criti cal depth s were found at this l ocation . The critica l depth with the lowes t, vali d , 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

I NPUT 
Description: 203 . 09 

RS: 203.09 

Right Channe l Bank Stai on Interpol a ted 
St ation El evation Data num= 97 

sta El ev sta El ev s ta El ev sta El ev sta El ev 
***************** *** *************************** ********************************* 

16077.3 972.6 16108.8 973 . 2 16114. 5 973 . 9 16141.2 974.9 16147 976.1 
16177. 1 975.5 16186 . 3 974 . 5 16217.9 974 . 3 16296.3 973.5 16396.3 973.6 
16495.1 973.6 16619.4 973. 4 16649 . 6 973 . 4 16802 . 2 973 . 6 16847 . 8 974.3 
16927.3 974.4 16967.8 974.4 17063.1 975.3 17138.5 975.2 17150.2 974.9 
17158.9 972.7 17171.5 974 17175. 5 975.3 17183.4 974.2 17268 973.7 

17382 973.8 17583 . 9 974 . 5 17588.1 974 . 4 17656.3 973 17724. 5 971.9 
17787 . 2 966 17835 968 .2 17878 .2 968 . 6 17889.9 967 . 6 17960.8 969 
18034 . 5 970 . 7 18151.5 966.1 18178 .5 966.8 18202.2 966.1 18277.6 970 
18313. 5 969 . 4 18321.1 969. 7 18364.1 965.2 18437 969.5 18 507 971. 4 
18541.2 970 . 5 18605 . 3 962. 2 18681.6 963 18770.4 960.8 18814. 5 971 
18875. 7 969 18992.4 969.2 19035.2 968 . 4 19104 .8 968.6 19136. 4 968 
19190 . 2 961.9 19211.5 961.8 1924 7 . 1 964 19266.9 960.3 19282. 4 958 .7 
19461.8 959 . 9 19573 . 5 959.6 1958 5.9 960.2 1965 3 . 1 960 . 1 19682. 3 962.4 
19752 .6 963.1 19757 963.1 19865.5 961.3 19934 . 1 962 . 2 2000 5.1 964.6 
20113.7 965 . 7 20184.3 965.7 20264.8 966 20287.7 966 . 2 20364.7 966.6 
20397.2 966.4 20469.2 966.1 20498.9 964 . 4 205 17.6 961.6 20546. 5 960.5 
20610. 5 960.6 20636.9 964.4 20681.6 965 . 4 20709.6 964.4 20742.1 962.1 
20765.3 962.2 20780 963.2 20812. 8 959 . 6 2083 7.9 961.320914 . 82973.8939 
20917.3 974 . 3 20926 . 9 975.4 20942.8 974 . 2 20972.4 973 . 4 21023.3 975.3 
21111 .6 973.6 21171 974.1 

Manning • s n values num= 
sta n val sta n val s t a n va l Sta n va l Sta n val 

***************************************************** *************************** 
16077. 3 .025 17588.1 

Bank Sta : Left Right 
1850720914.82 

I neffecti ve Flow num= 
Sta L Sta R Elev 

16077 . 3 17583.9 976 .1 
20917 . 3 21171 976. 1 

.043 18507 . 043 18814 .5 

Lengths : Left ch annel Right 
500 

Permanent 
F 
F 

520 518 

CROSS SECTION OUTPUT Profil e # PF#1 

.037 20917 . 3 

coeff Contr . 
.1 

. 025 

Expan . 
. 3 

*****************************************1:************ ***1:1:1:*****1:***************************** 
• E.G. Elev (ft ) 973 . 25 * Element Left OB • cha nnel * Right OB • 
* vel Head (ft) 0.8 3 • wt. n-val . 0 . 043 0 . 038 
• w. s. Elev (ft ) 972.42 * Reach Len . ( ft ) 520 . 00 518.00 500.00 
• crit w.s. (ft) 969.19 • Flow Area (sq ft ) * 3133.13 *20204 .47 
* E.G. s l ope (ft / ft) *0.002112 • Area (sq ft) • 3133 . 13 *20204 . 47 
* Q Total (c f s) *164000.00 * Flow (cfs) *12200.67 *151799.30 
• Top widt h ( ft ) • 3213.89 * Top wi dth ( ft ) 815.04 • 2398.85 

ve l Total (ft/s) 7 .03 * Avg. vel. (ft/s ) 3.89 7.51 
* Max ch l Dpth (ft) 13.72 * Hydr. Depth (ft ) 3.84 8.42 
• conv. Total (c f s) *3568365 . 0 • conv. (cfs) *265466 . 2 *3302899 . 0 
* Leng t h wtd. (ft) 518. 12 * wetted Per . (ft) 816.06 * 2403.5 1 
* Mi n ch El (ft) 958 . 70 * shear ( lb/ sq ft ) 0 . 51 1.11 
* Alpha 1. 08 * Stream Power ( lb/ ft s) * 1. 97 8.33 
• Frctn Loss (ft) 0.99 * cum volume (acre-ft) • 4039.47 *11596.08 945 . 48 
* C & E LOSS (ft) 0. 02 * Cum SA (acres) * 1112.72 * 1327 . 72 509.71 
***************************************************** ****************************************** 

warning: 

Note: 

The energy l oss was greater than 1.0 ft (0 . 3 m). between the current and previ ous cross 
secti on . Th i s may indi cate the need for add i ti anal cross sections . 
Multiple critical depth s were found at this l ocati on. The critica l depth with the lowe s t, 
water surface was us ed . 

CROSS SECTION OUTPUT Profil e #PF#2 
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• 

• 

Post-Project 
******** ************** ** ************************* ************************************** ******** 
• E.G. Elev (ft) 973.69 • Element Left OB • Cha nn e l • Ri ght OB • 
• vel Head ( f t) 0.94 • wt. n-val . 0.043 0.038 
• w.s. Elev (ft) 972.75 • Reac h Len. ( f t) 520.00 518. 00 500.00 
• Crit w.s. (ft ) 968 . 97 • Fl ow Area (sq ft ) 185 . 01 *20978 . 55 
• E.G. Slope (ft/ft) *0.002 162 • Area (sq ft) 185.01 *20978.55 
• Q Total (cfs) *164000 . 00 • Fl ow (cfs) 516 . 86 *163483. 10 
• Top wi dth (ft ) * 2475.85 • Top wi dth (ft ) 77. 00 • 2398.85 

vel Total (ft/s) • 7.75 * Avg. vel . ( ft /s ) 2.79 7 .79 
• Max ch l Dpth (ft) 14.05 • Hydr . Dept h ( ft ) 2.40 8.75 
• co nv . Total (cfs) *3526911 .0 • co nv . (cfs) • 11115.5 *35 15796.0 
• Length Wtd. (ft) 518.00 • wetted Per. ( f t) 80 . 70 • 2403.84 
• Mi n ch El (ft) 958 . 70 • shear ( l b/ sq f t ) 0 . 31 1.18 
• Al pha 1 . 01 • Stream Power ( lb/ ft s) • 0 . 86 9 . 18 
• Frctn Loss (ft) 0 . 98 • Cum vol ume (acre-ft) 301.18 *12045 . 18 30.85 

:*~*!*~*~~~~*£!~2 *************2;2~ •• =.~~~.~!.£~~~~~2 •••••••••• ***~~;~~**:.~~~~;!2*******~;~!.** 
warn i ng: The energy loss was greater th an 1.0 ft (0.3 m). between the current and previ ous cross 

section. Th i s may indicate the need for addi t i onal cross sections. 
Note: Multiple critical depths were fou nd at t his l ocati on. The critical depth with the l owest, valid , 

water surface was us ed. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Descript i on: 202.99 

RS: 202.99 

Station El evation Data num= 
Sta El ev Sta El ev 

96 
Sta El ev Sta El ev Sta Elev 

**********************************************************************'ll:*****"**** 
1705 8 . 5 973.2 17114 . 3 973.5 17267.7 973.8 17289 973.9 17305.6 974.4 
17316.7 973.3 17329.5 974.7 17397 . 2 973.4 17508.3 973.5 17530.6 972. 5 
17571.7 973.2 17646.3 973.1 17659.9 972. 5 17696.1 969.8 17713 . 5 970 
17723.9 969 . 1 17781.1 967 . 5 17850 . 9 965 . 7 17864 . 6 967.2 17879.9 968 

17893 968 . 2 17922 965 . 3 17941 964 17984 . 7 968.4 18035.6 970 
18091.7 969.9 18126.6 969. 7 18186. 5 969.9 18238.3 970 18288.7 964 . 3 
18293.1 963.9 18346.5 968 . 2 18360. 3 967 . 9 18420.8 969 . 3 18469.4 969 . 3 
18497.6 968.2 18580.4 968.7 18586.2 968 . 9 18608. 3 967. 1 18619.4 964 . 4 
18650 . 8 965 18666.5 962.2 18686.7 961. 6 18748 . 1 962.5 18789 . 2 962 . 8 

18875 962.8 18906.3 963.4 18945.7 961. 5 18988 . 8 963.5 19005 . 4 963 . 6 
19058 964.4 19119 . 4 964.2 19128.8 964.3 19182 965.3 19208.5 964.3 

19269 . 4 961. 7 19318.8 960 . 3 19334.7 959.8 19391. 3 959.8 19415. 3 959.6 
19435.9 960 195 27.6 959 . 5 19609 . 2 959.5 1972 5 . 7 959 . 2 19759.9 960.9 
19828.4 961.4 1994 5. 2 960.7 19948 960.7 20028 . 5 959.3 20090 960 . 7 
20131.7 963. 1 20172.8 964.1 20227.9 965 . 4 20241.1 96 5. 3 20304 96 5 
20364 . 7 965 .9 20422 . 1 964 . 9 20460 .6 964.9 20 528 .6 963.3 20552 . 5 959 . 7 
20558.2 959.8 20619 . 9 962 . 6 20665.6 962 2068 2. 4 960 .6 20692 . 5 959.3 
20713.5 960. 1 20748.9 960 20773.8 959.3 20789 960.3 20808 960 .6 
20818.5 963.8 2084 1. 7 963.9 20894.5 963.1 20926.9 970 . 2 20960.7 976.4 

20976 975 . 9 

Manning ' s n val ues num= 
sta n val sta n val Sta n val s t a n val Sta n val 

******************************************************************************** 
17058. 5 . 025 17646 . 3 . 043 18469.4 .043 

Bank Sta : Left Ri ght Length s: Left Channe l 
18469.4 20926 . 9 480 456 

Ineffective Fl ow num= 1 
Sta L Sta R El ev Permanent 

17058.5 17646.3 976 F 

CROSS SECTION OUTPUT Profil e #PF#1 

19058 

Ri ght 
424 

. 037 20926.9 

coeff co nt r. 
.1 

. 043 

Expan. 
. 3 

• E. G. El ev (ft ) 972.24 • El emen t Lef t OB • Channel * Right OB • 
• vel Head ( f t) 0 . 75 • Wt . n-val . 0 . 043 0 . 038 0 . 043 
• w.s. El ev ( f t) 971. 50 • Reach Len . ( ft ) 480 . 00 456 . 00 424. 00 
• Cr i t w. s. ( f t) 967 . 56 • Fl ow Area (sq f t) • 2580 . 34 *220 30 .56 4. 58 
• E.G. s l ope ( f t/f t) *0 . 001726 • Area (sq ft) • 2580.34 *22030.56 4 . 58 
• Q Total (cfs) *164000.00 • Fl ow (c f s ) • 8104.63 *155890 . 50 4 . 86 
• Top wi dth (ft ) • 3260.60 • Top wi dth ( ft ) 796 . 04 • 2457.50 7 . 06 

vel Total (ft/ s) 6.66 • AVg. vel . ( ft / s) 3.14 7.08 1. 06 
• Max c hl Dpt h (ft ) 12.30 • Hydr. Depth (ft ) 3.24 8.96 0 . 65 
• Conv . Tot a l (cfs) *3947903.0 • conv . (cfs) *195099 . 2 *3752686 . 0 117.1 
• Length Wtd. ( f t) 457.42 • Wetted Pe r. (ft ) 797.26 * 2460.41 7. 18 
• Mi n ch El ( f t) 959.20 • shear (lb/ s q ft ) 0 . 35 0.96 0 . 07 
* Al pha 1.08 • Stream Power (lb/ f t s) • 1.10 6 . 83 0.07 
• Frctn Loss (ft ) 0 . 68 • cum volume (acre-ft) * 4005.36 *11344 . 96 945.46 
* C & E LOSS (ft ) 0.04 *Cum SA (acres) * 1103. 10 * 1298 . 84 509.67 
***************************************"'******** ***'** ******** ********************************** 
Note: Multipl e criti cal dept hs were f ound a t thi s l ocati on . The critical depth with the l owest, vali d , 

wat er s urf ace was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
*************** ******** **************************** ******************************************** 
• E. G. El ev ( f t ) 972 . 66 • El ement Lef t OB * Ch ann e l • Right OB • 
• vel Head ( ft ) 0 . 79 • Wt. n-val . 0 . 038 
• w.s. El ev ( ft ) 971. 87 • Reach Len . ( ft ) 480.00 456.00 424.00 
• crit w.s. ( ft ) 967 . 53 • Fl ow Area (sq ft ) *22949. 27 
• E.G. Sl ope ( ft / f t) *0 . 001673 • Area (sq f t ) • 22949.27 
• Q Total (c f s) *164000.00 • Fl ow (c f s ) • 164000 . 00 
• Top wi dth ( f t) • 2457.50 • Top wi dth ( f t) • 2457 . 50 

ve l Total (ft / s) 7. 15 • AVg. vel. ( ft / s) 7. 15 
* Max Chl Dpth (ft ) 12.67 * Hydr. Depth (ft ) 9. 34 
• conv. Tot a l (cfs) *4009597.0 • conv. (cfs) *4009597.0 
• Length wtd. ( ft ) 456.00 • wetted Per . (ft ) • 2464 . 65 
• Min Ch El ( ft ) 959 . 20 • Shear ( lb/ sq ft ) 0.97 
• Alpha 1. 00 • Stream Power ( lb/ ft s) • 6.95 
• Frctn Loss ( f t) 0 . 67 • cum vo lume (ac r e- ft ) 300.08 • 11784.00 30.85 
* C & E LOSS (ft ) 0.04 * Cum SA (acres) 48.67 * 1299. 58 5 .87 
******************""************************************** ******************************** ****** 
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Post-Pro j ect 

Note: Mu l tiple cri ti cal depths were found at t his l ocati on. The critical depth with the l owest , valid, 
wat er s urface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 202 . 9 

RS: 202.9 

Ri ght chann e 1 Bank stai on I nte rpo 1 a ted 
St ation El evation Data num~ 97 

sta El ev sta El ev sta 

16149 . 3 972 . 1 16219 972.6 16381.4 
16526 . 4 971.9 16579.2 972.6 16597.9 
16699.5 972 .9 167 55 974.1 16804 
16957.5 972.2 16968. 8 972 .6 17046 . 9 
17172.3 972 .1 17235 . 7 971.8 17304 .6 
17 504 . 7 971 17572 . 9 970.6 17644 
17772 . 5 968.5 17815 965.7 17875.4 
18000.2 96 7. 5 1804 6. 2 967 18087.7 
18258.7 965 18308.6 967.1 18383 
18517.5 967.7 18 563 962.4 18611. 6 
18808.1 961.6 18872. 7 961. 1 18917 
19121.2 965.8 19211 .2 964.4 19215.4 
19378 . 2 959.7 19431.8 961.6 19460. 5 
19722 .9 960 . 9 19833 .6 959 19903 . 1 
20145.5 959.8 20206.7 960 . 4 20250.7 
20460.7 961. 4 20488 . 5 963 . 8 20502.9 
20624 . 3 960.6 20694 . 4 959 20754.9 
20858.2 961.1 20861.7 962.3 20936 . 5 

21011 973.7 21025.1 975.7 21027 . 9 
21066.1 978.5 21080 974.2 

Manning's n values num= 
s t a n val Sta n val sta 

Elev sta Elev Sta El ev 

973.3 16446. 1 973.3 16495 . 7 974.5 
974. 5 16618 973.6 16631.4 972.3 
971.3 16823 .8 973.1 16887 .1 972.5 
971. 4 17089. 7 971.9 17151.8 972 
971. 3 17369.1 970.9 17440.5 971.3 

970 17676.2 972. 2 17699 . 3 970.6 
965 . 2 17896.7 963.8 17966 . 8 965 . 8 
964 . 4 18148.3 968.4 18203.5 967 . 3 
966 . 5 18433 . 6 966.6 18455.6 968 . 2 
961.8 18646 958 . 2 18714 961.6 
963.4 18971. 7 963.8 190 54 .2 965 . 2 

966 19303 .3 961. 5 19368 .9 960 . 3 
960. 1 19592 . 2 957.9 19666.6 958 . 3 
959.5 19944 . 9 961 20063.7 959.6 
959 . 4 20318 .7 958 . 5 204 12 .7 962.7 

964 20545 960.1 20596 959.7 
958.5 20806.5 956.5 20831 . 6 957.9 
969. 5 20988. 5 971.9 20993 . 5 972.3 
980 . 1 21042.4 977 21052 . 5 978.4 

n va l St a n val s t a n val 
===**********************************************=****************************** 

16149 . 3 .025 17815 .043 18455.6 .043 18872 .7 .037 21011 . 043 

Bank St a : Left Ri ght Lengths: Left Channel Ri ght coeff Contr. Ex pan. 
18455 .6 20993 . 5 575 538 460 .1 . 3 

I neffecti ve Fl ow num= 1 
St a L St a R Elev Permanent 

16149.3 17500 980 . 1 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*********************************************************************************************** 
* E. G. El ev ( ft ) 971. 52 * Element Left OB * channe l * Right OB * 
= ve l Head ( ft ) 0. 60 * Wt . n-val. 0 . 041 0 . 038 

w.s . El ev ( ft ) 970 . 92 * Reach Len. (ft ) 575 . 00 538.00 460.00 
Crit w.s . ( ft ) 966.33 • Flow Area (sq ft ) . 3303 . 01 *23985.46 

• E.G. s lope ( ft / ft ) *0 . 001285 • Area (sq ft ) • 3303.09 *23985.46 
• Q Total (c f s) *164000 . 00 • Flow (c f s) *11302. 34 *152697 . 70 
* TO) Width ( ft ) . 3419 . 52 • Top width ( ft ) 907.81 • 2511.71 

ve Total (ft /s) 6.01 * Avg. ve l. ( ft /s) 3. 42 6. 37 
* Max Ch 1 Dpth ( ft) 14 . 42 * Hyd r . Depth ( ft) 3.67 9. 55 

Conv . Tota l (cfs) *45 74160.0 * Conv. (cfs) *315236 . 0 *4258924. 0 
* Length Wtd. (ft) 540.74 * wetted Per. ( ft) 901.08 • 25 14.33 
• Min ch El (ft ) 956.50 * s hear (1 b/sq ft) 0.29 0. 77 
* A 1 ph a 1. 07 St ream Power (1 b/ft s) * 1.01 4. 87 
* Frctn LOSS (ft) 0.66 cum volume (acre- ft ) • 3972.95 *11104 . 10 94 5. 44 
* C & E LOSS (ft) 0.02 cum SA (acres) • 1093. 71 * 1272.83 509.63 
*******=****=****************************************************************************=**=** 

war nin g: Divided flow computed for thi s cross -section. 
Note: Multiple critical depths were found a t this l ocat ion . The critical depth with th e lowes t, valid, 

water surface was used . 

CROSS SECTION OUTPUT Pr ofi 1 e #PF#2 
*********************"'***=** *********************************************************1<1<1<******* 

E. G. Elev ( ft ) 971.95 Elemen t Left OB * Channel * Right OB * 
vel Head ( ft ) 0.67 Wt. n-val . 0.038 

* w.s. Elev ( ft ) 971.28 *Reach Len . ( ft ) 575 . 00 538.00 460.00 
* Crit w. s . (ft) 966.26 * Flow Area (sq ft ) *24881.66 

E.G. s lope ( ft / ft ) *0 . 001315 * Area (sq ft) *24881 .66 
Q Tota l (cfs) *164000 . 00 * Fl ow (c f s) *164000.00 

• Top width (ft) • 25 11.71 • Top width ( ft ) • 25 11.71 
vel Total ( ft /s) 6.59 • Avg. vel . (ft/s) 6.59 
Max chl Dpth ( ft) 14 . 78 * Hydr. Depth (ft ) 9.91 
conv . Total (cf s) *4523109.0 * Conv . (c f s) *4523109.0 
Lengt h wtd. (ft ) 538.00 wetted Per. (ft ) • 25 17.77 

• Min ch El ( ft ) 956. 50 shear (1 b/sq ft ) 0. 81 
*Alpha 1.00 *Stream Power ( l b/ ft s) • 5.35 

Frctn Loss ( ft ) 0.68 *Cum volume (ac re - ft) 300.08 *11533.64 30 .85 
* C & E LO SS ( ft ) 0. 02 Cum SA (ac res ) 48.67 * 12 73.57 5 . 87 
**********************1<*****1<****************************************1<************************* 

Note: Multipl e critical depths were found at this location. The critical depth wi th the lowest, vali d, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 202 . 8 

RS: 202.8 

Rl ght channe 1 Bank stai on I nte rpo 1 a ted 
Station Elevation Data num~ 97 

Sta El ev Sta El ev St a Elev sta El ev Sta El ev 
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• 

• 

• 

Post-Project 
1t11:11:1t11:1t11:t:t:1t1t1t********* *********************************************************** 

16524.8 970.3 16556 .4 971.5 16586.6 971.3 16591.4 972 . 2 16622.9 972.3 
16660.4 974.1 16671.5 973.8 16699.8 970.7 16750 971. 8 16768.2 970.7 

16810 971.7 16908.3 970.6 16968.5 970.2 16997.3 973.4 17058.9 971.8 
17081 970.9 17148 . 9 971 17188.6 970.2 17279.5 971. 1 17348.6 971 
17423 970 . 4 17488.6 969.6 17496.3 969 . 7 17556.3 970.2 17607 .5 969.3 

17662.7 971.7 17678.2 969.4 17755.1 968.2 17771.4 968.3 17836.1 965.5 
17897.9 964.9 17974.2 962.8 18017.4 962 . 7 180 3 7. 3 963 . 4 18039.7 964 
18135 . 1 964 . 3 1813 7. 8 964.2 18205 963.3 18273.4 965.1 18313.6 965.5 
18348.1 967 . 5 18390 . 8 968 . 8 18406.9 966.2 18434 . 5 959.9 18478 958.9 
18492 . 5 956 . 4 18526 . 7 958 . 4 18618 960.3 18696.7 962.9 18716.3 963.1 
18761.6 962 . 1 18858.8 963.6 18897 .8 963.7 18966.5 960.9 18996.3 959.9 
19072.2 959.5 19083 959 . 6 19151.4 960.5 19243.7 960.1 19333 . 5 960 . 5 
19396.1 960.6 19435.5 960.4 19525.6 959.5 19621.8 960.4 19685.6 961.9 
19750.9 962.5 19813 . 5 963 . 5 19828 . 2 963.6 19893.3 963.5 19985.3 961.5 
20027 . 7 961 20127.3 961. 5 20220.9 962 20261. 5 962.8 20325 . 2 962.5 
20339.8 963.1 20397.5 960.8 20461 959.3 20525.1 958.4 20576.6 957.1 
20634.6 957.7 20682.6 958.4 20759 .8 957.1 20823.5 956 . 8 20855.2 957.6 
20859.5 958.4 20873 957 .9 20906.1 958.3 20955 . 4 956 . 8 20983 . 8 959 . 2 
20987 . 6 962.6 21013.7 97121014 . 96971.6307 21019.3 973 . 8 21057 . 4 987.6 
21082 . 8 986 21093 986.3 

Manning ' s n values num= 
sta n val sta n val Sta n val Sta n val Sta n val 

****"'d•**************************************1<*************************1t********* 
16524.8 . 02 5 17771. 4 .043 18390.8 . 043 19243.7 .037 21019.3 . 043 

Bank Sta: Left Right Lengths: Left c hann e l Right coeff cont r . Expan . 
18390. 821014. 96 600 555. 5 450 . 1 . 3 

I neffecti ve Flow num= 1 
Sta L Sta R El ev Permanent 

16524 . 8 17279 . 5 987 . 6 F 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************************** 
* E.G. Elev (ft) 970.84 * Element Left OB * Channel * Right OB * 
• Vel Head (ft) 0.52 • Wt . n-val. 0.042 0.039 
• w.s. Elev (ft) 970.32 • Reach Len. (ft) 600 . 00 555.50 450.00 
• Crit IV.S. (ft) 965.61 • Flow Area (sq ft) • 3650.87 *25399.50 
• E.G. slope (ft/ ft) *0.001157 • Area (sq ft) • 3652.99 *25399.50 
• Q Total (cfs) *164000.00 • Flow (cfs) *13003.14 *1 50996.90 
• Top width (ft) • 3577.40 • Top width (ft) 956.63 • 2620 . 78 

vel Total (ft/s) 5.65 • Avg . vel. (ft/s) 3.56 5.94 
• Max chl Dpth (ft) 13.92 • Hydr . Depth ( ft ) 3. 97 9 . 69 
• Conv. Total (cfs) *4820928.0 • Conv . (cfs) *382239. 1 *4438689.0 
• Length \Vtd. (ft) 558.84 • wetted Per. (ft) 920.28 • 2625 . 07 • 
• Minch El (ft) 956.40 • shear (lb/sq fl:) 0 .29 0.70 
• Alpha 1.05 • Stream Power ( l b/ft s) * 1.02 4 . 16 
• Frctn Loss (ft) 0 . 71 • Cum volume (acre-fl: ) * 3927.04 *10799.13 945.44 
* C & E LOSS ( ft) 0 . 01 * Cum SA (acres) * 1081 . 41 * 124 1 . 14 * 509.63 
************************* * ** ***1t*** ** * ******************* **************************1t*********** 

warning: Divided flow computed for this cross-section . 
warning: The cross-section end points had to be extended vert i call y for the computed water surface. 
Note: Multipl e critical depths were found at this location . The critical depth with the l owest, valid, 

water surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
************************************************************************************ *********** 
* E.G . Elev (ft) 971.25 * Element Left OB * Channel * Right OB * 
• vel Head (ft) 0 . 61 • wt. n-val. 0.039 
• \V . S . Elev (ft ) 970.64 • Reach Len. (ft) 600 . 00 555.50 450.00 
• crit w. s . (ft) 965 . 52 • Fl ow Area (sq ft) *26258 . 33 
• E.G. slope (ft/ft ) *0 . 001223 • Area (sq ft) *26258 .33 
• Q Total (cfs) *164000 . 00 • Flow (cfs) *164000 . 00 
* Top width (ft) • 2620.78 • Top width (ft) • 2620 . 78 

Ve l Total (ft/s) 6.25 • Avg. Vel . (ft/s) 6 . 25 
• Max ch l Dpth ( ft) 14.24 • Hydr . Depth (ft) 10 . 02 
• Conv . Total (c f s) *4688712.0 * Conv . (cfs) *4688712 . 0 
• Length Wtd. ( f t) 555.50 • \Vetted Per . (ft) • 2627 . 25 
• Minch El (ft) 956.40 • s hear ( lb/ sq ft) 0.76 
• Al pha 1.00 • stream Power (lb/ft s) • 4.77 
• Frctn Loss (ft) 0.75 • cum volume (acre-ft) 300.08 *11217.83 30.85 
• c & E Loss (ft) • 0.01 • cum SA (acres) • 48 . 67 • 1241.88 5.87 
********************************************************* **** ********************************** 
Note: Multiple criti cal depths were found at this l ocation. The critical depth with the lowest , valid, 

wate r surface was used . 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Description: 202 . 69 

RS: 202.69 

Right channel Bank stai on Interpol a ted 
Stati on Elevation Data num= 97 

St a El ev Sta El ev Sta 

17011 . 6 967.7 17023. 5 967.7 17027.5 
17176.2 972.4 17191. 8 969.4 17194.6 
17355.9 968.4 17445 . 9 967 17473 . 9 
17670 . 9 967 . 5 17744 . 3 967 . 8 17814 . 2 

17868 967 . 6 17892.1 965 . 9 17941.9 
18086 . 5 962 . 2 18149 .2 965.2 18155.1 
18278.8 966.4 18296. 3 967 18357.8 
18394.4 971. 5 18484.4 971 18522.7 
18644.5 957.3 18707 953.7 18734.1 
18893.1 956.3 18953 954.8 19004.8 
19178 .7 958.5 19240.7 959.5 19322.9 
19474 . 6 962.5 19548 .6 961. 5 19628. 5 
19788 . 6 961.1 19848.4 962 19949.8 
20083.2 961 20101. 5 960 . 8 20164.7 

Elev Sta Elev sta El ev 

969.7 17103.8 970.9 17146.9 971. 1 
968. 5 17229 967 . 1 17294 . 2 968 . 5 
966 . 6 17539 968.1 17612. 5 967.1 
967 . 3 17864 971 17864.9 969.3 
963.7 18000 . 1 961.6 18034.8 963.6 
964.6 18181.7 966.5 18238.5 967.5 
968.5 18371.8 972.9 18377.8 973.6 
971.5 18539 . 1 964.7 18552.9 960.1 
956 . 4 18813.8 956 18848.2 955.5 
957 . 3 19084 . 1 957.6 19157.7 958 . 3 
960.8 19365.9 962. 7 19411.4 962.6 
961.4 19720.2 962.7 19779.3 961 
964.6 20005.6 961.1 20016.8 961.1 
959.6 20249.5 962.2 20340.4 963 
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20436.6 
20698 .9 
21070.8 
21103 .6 
21211.8 
21238.2 

963 . 5 20463.4 
961 . 2 20768.7 
960 . 8 21077.4 
981.6 21111.1 
978.5 21216.7 
975.1 21274 

963.4 20522.8 963 . 7 20592.1 
958 . 6 20856.6 958.8 20890.1 
967. 1 21081.8970 . 8403 21085.4 
978. 1 21139.5 981.1 21166 .7 
978 . 5 21220.2 977.8 21223.7 
973 . 3 

Post-Project 
963 . 4 20658.5 962 .2 
958.6 21023 . 8 956.8 
973.9 21098 980 . 8 
979.8 21198.8 976 .9 
977.9 21225.4 978 . 5 

Manning ' s n values num= 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

******************************************************************************** 
17011.6 . 025 17868 .043 18377.8 . 043 19084.1 .037 21103 . 6 . 043 

Bank Sta : Left Ri ght Lengths: Left channel Ri ght Coeff contr. Ex pan. 
18377.8 21081.8 585 566.1 510 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

17011.6 17176.2 981.6 F 
21274 . 4 21274 981.6 F 

CROSS SECTION OUTPUT Profile #PF#1 
* * ******************* * *********************1<********* ***********tl***************'k************** 

E.G. El ev (ft) 970 . 12 El ement Left OB • Channel * Right OB 
• vel Head (ft) 0 . 61 Wt . n- val. 0.037 0 . 039 
* W. S. El ev (ft) 969 . 50 • Reach Len . (ft) 585.00 566.10 510.00 

crit w.s. (ft) 965 . 26 • Fl ow Area (sq ft) • 3370.61 *23641.28 
• E.G . slope (ft/ ft) *0 . 001416 *A rea (sq ft) • 3395 . 31 *23641.28 

Q Total (cfs) *164000 . 00 * Flow (cfs) *11595 . 49 *152404.50 
Top widt h ( ft) * 3716.99 • Top wi dth (ft) • 1164.28 * 2552.71 
ve l Total (ft/s) 6 . 07 * Avg. vel . (ft/s) 3 . 44 6.45 

• Max ch l Dpth (ft) 15 . 80 * Hydr. Dept h (ft) 2 . 93 9.26 
conv. Total (cfs) *4357701.0 • conv. (cfs) *308107. 7 *4049594 . 0 
Length wtd . (ft) 567.45 • wetted Per . (ft) * 1150 . 25 • 2558 . 76 
Min ch El (ft) 953.70 • shear (lb/ sq ft) 0.26 0 . 82 
Al pha 1.07 stream Power ( l b/ ft s) * 0.89 5.27 

* Frctn LOSS (ft) 0.88 * Cum Volume (acre-ft) * 3878.50 *10486. 4 3 94 5. 44 
* C & E LOSS (ft) 0 . 01 Cum SA (acres) * 1066 . 80 * 1208.15 509 . 63 
*************1<******* 'k**************************'f<*'f<********il*********************************** 

warnin g: Di vi ded flow computed for this cross-section . 
wa r nin g: The cross-section end points had to be extended vert i call y for the computed water surface. 
Note : Multiple criti cal depths were found at this location. The critical depth with the l owest, val id, 

water surface was used. 

CROSS SECTION OUTPUT Profile # PF#2 

• E.G. Elev (ft) 970.49 * El ement Left OB * Channel * Right OB • 
* vel Head (ft) 0.70 • wt. n-val. 0.039 

w. s. Elev (ft) 969.79 *Reach Len . (ft) 585.00 566 . 10 510 . 00 
Crit w. s . (ft) 965.27 * Flow Area (sq ft ) *24379 . 59 
E. G. s l ope (ft / ft) *0.001483 • Area (sq ft) *24379 .59 

* Q Total (cfs) *164000.00 * Flow (cfs) *164000.00 
* Top wi dth (ft) • 2553.41 * Top width (ft) • 2553.41 

vel Total (ft/ s) 6 . 73 • Avg . Vel. (ft/ s) 6 . 73 
Max Chl Dpth (ft) 16.09 * Hydr. Depth (ft) 9.55 
conv. Tot a l (c f s) *4258962.0 * Conv . (cfs) *425 8962 . 0 

• Length wtd. ( f t) 566.10 wetted Per . (ft) • 2559.81 
* Min ch El (ft) 953.70 Shear ( l b/ sq ft ) 0. 88 
• Alpha 1.00 Stream Power ( l b/ ft s) * 5.93 
* Frctn Loss (ft) 0.93 • Cum volume (acre-ft) 300 . 08 *10894 .95 30 . 85 
* C & E LO SS ( ft ) 0.01 Cum SA (acres) 48.67 * 1208 . 88 5.87 
**** ************ ** ** ********************** ***************************************************** 

Note: Multip le cri tical depths were found at th i s l ocation. The c r itica l depth with the lowes t, vali d, 
water surface was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Descript i on: 202 . 59 

Right channel Bank stai on 
Station Elevation Data 

Sta El ev Sta 

RS : 202 . 59 

Interpolated 
num= 97 

El ev sta Elev Sta Elev sta Elev 
************** * * * * * ***1l************ * *********1l****** * *************************** 
17002.6 972.3 17024.4 972.3 17044. 5 970 . 3 17059 . 2 968 17094.8 969.6 
17174.4 971 . 6 17206.5 971. 5 17240 970.3 17269.6 966.5 17294.8 968.3 
17332.9 969 . 6 17346.3 969 17365.3 965.5 17382 . 1 965.5 17399.6 966 . 6 
17456.2 967 . 4 17523.1 966.7 17531.4 966.1 17557 . 2 966 1765 1. 6 966.7 
17719.5 967.2 17792.8 966.6 17824. 5 966 17874 . 3 968.6 17886.2 967.6 
17905.4 963.2 17965.1 963.4 18022.2 961.6 18100 . 5 965. 1 18174. 1 965.7 
18210.5 964.5 18233. 1 965 . 7 18298.3 968.6 18346 . 1 966.9 18416. 7 969.6 
18505 . 8 969 . 5 18556.9 967. 5 18622.3 970 18641.7 970 18695.8 961.6 
18704 . 2 959.5 18757.3 962 18789.4 959 . 6 18857 . 2 957.4 18891. 5 955.7 

18960 953.7 18984.2 957. 3 19041.9 957 . 5 19094 .7 960 . 1 19217.7 959.4 
19264.1 960.3 19322.3 963.2 19396.6 964.3 19407 . 1 961.9 19425.6 960 

19426 960.9 19488.2 960.7 19564.4 961.7 19640 .1 96 1. 8 19698.4 962.2 
19757.8 961.8 19850 . 5 959 .2 19935.3 960. 1 19956 . 2 961 19994.3 961.1 
20000.8 960.6 2000 5. 1 959.6 20026.1 957 . 7 20112 . 1 958.6 20156.3 960.2 
20218. 5 960.8 20291.8 962 . 8 20371. 5 961.1 20441.9 962 20501. 9 959.5 
20592 . 8 959 . 1 20699 957.2 20711 957 20803 . 1 957 20825.8 957.1 
20901.9 957. 5 20941 958.6 20978.1 956 . 7 21025 956.8 21152. 1 957. 5 

21195.09969.8993 21199.6 971.2 21234.1 969 . 1 21236.8 970.4 21264.7 967.7 
21299.7 971.3 21305.5 967.6 21325.7 957 . 4 21362.7 958.8 21403 . 9 974 
21429.1 977 21478 977.8 

Mannin g ' s n val ues num= 5 
~ n~ ~ n~ ~ n~ ~ n ~ ~ n ~ 

************* ************************ **** ****** ******************* ************** 
17002.6 . 025 18022.2 

Bank Sta: Left Right 
18416.721195.09 

. 043 18416.7 . 043 19217 . 7 

Lengths : Left Channel 
400 561. 2 

Right 
640 

. 037 21403.9 .043 

Coeff Contr. Expan. 
.1 . 3 
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• 

• 

• 

Ineffective Flow 
Sta L Sta R 

17002 . 6 17332 . 9 
21200 21478 

num= 
Elev 

977.8 
977.8 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profile #PF#1 

Post-Project 

****"'************1<*******************************************************************1;********* 
• E.G. Elev (ft) 969 . 23 • Element Left OB • channel * Right OB • 
• vel Head (ft) 0.68 • wt. n-val. 0 . 030 0.038 
• w.s. Elev (ft) 968.55 • Reach Len. (ft) 400 . 00 561 .20 640.00 
• Crit w. s. (ft) 964.73 • Flow Area (sq f t) * 2690.62 *22 510.76 
• E. G. slope (ft/ft) *0.001710 • Area (sq ft) * 2741.01 *225 10 . 76 
• Q Total (cfs) *164000.00 • Flow (cfs) *11762.68 *152237.30 

645.31 

• Top width (ft) • 3795.64 • Top Width ( ft) • 1100 .09 • 2593 . 47 
vel Total (ft/s) 6.51 • Avg. vel. ( ft/s) 4.37 6.76 

* Max Chl Dpth (ft) 14 . 85 * Hydr . Depth (ft) 2 . 60 8.68 
• conv. Total (cfs) *3966361.0 • conv. (cfs) *284481.9 *3681879.0 

102 . 09 

* Length Wtd. (ft) 549 . 75 • Wetted Per. (ft) • 1037 . 30 • 2598.01 
• Min ch El ( ft ) 953.70 • shear (l b/sq ft) 0. 28 0. 92 
• Alpha 1.03 • stream Power (lb/ ft s) * 1.21 6.25 
• Frctn Loss (ft) 0.91 • cum volume (acre-ft) * 3837.29 *10186.54 941.66 

:*~*~* ~* ~~~~*£!;2* ************~*2;**:*;~~*;:*£~~~;~2*********:* ;2~;~~2**:*;;r1*r;*****~2~*2! *** 
warning: oi vi ded flow computed for this cross-section. 
Note: Multiple critical depths were found at this l ocation. The critical depth with the lowest, vali d, 

water surface was used . 

CROSS SECTION OUTPUT Profile #PF#2 
*****ir*"'****1<*****************************'*1<********* *f<**********************************1<*1<*** 
* E. G. Elev (ft) 969.56 * Element Left OB * Channe l * Right OB * 
• vel Head (ft) 0.78 • Wt. n-val. 0.038 
• W.S. Elev (ft) 968 . 77 • Reac h Len. (ft) 400 . 00 561.20 640.00 
• Cri t w. s. (ft) 964.70 • Flow Area (sq ft) *23099. 83 
• E.G. s lope (ft/ft) *0.001832 • Area (sq ft) *23099.83 
• Q Total (cfs) *164000.00 • Flow (cfs) *164000 . 00 
• Top width (ft) * 2606.65 • Top width (ft) * 2606 . 65 

vel Total (ft/s) 7.10 • Avg. vel . (ft/s) 7 . 10 
* Max Chl Dpth (ft) 15.07 * Hydr. Depth (ft) 8.86 
• Conv . Total (cfs) *3831880.0 * Conv. (cfs) *383 1880.0 
• Length Wtd. (ft) 561 . 08 • wetted Per. (ft) • 2611.44 
• Min Ch El (ft) 953 . 70 • Shear (l b/sq ft) 1. 01 
• Alpha 1. 00 • Stream Power (l b/ ft s) * 7.18 
• Frctn Loss (ft) 1.02 * Cum Volume (acre-ft) 300.08 *10586.43 30.85 
* C & E LO SS (ft) 0.00 *Cum SA (acres) 48.67 * 1175.35 5.87 
************ **************************1t******************************************************** 

Di vi ded f l ow computed for this cross-section. warning: 
warning: The energy l oss was greater than 1. 0 f t (0. 3 m) . between t he curre nt a nd previ ous cross 

section. Th i s may i nd i cate the need for add i tional cross sect i ons . 
Note: Multiple critical depths were fou nd at th i s location . The cri t i cal depth wi t h t he lowest, 

water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 202.48 

RS: 202.48 

Right channel Bank stai on Interpol a ted 
Station El evation Data num= 97 

Sta El ev Sta El ev Sta 

17009.6 
17147.3 
1724 7 . 5 
17510 . 1 
17818 . 3 
17990.2 
18202 . 9 
18518.9 
18741.6 
19074 .6 
19319 .9 
19643. 4 

20015 
20238.1 
20582. 5 
20761.4 
21037.1 
21274.2 
21411.6 

21532 

967 . 6 17022.6 
972 17156.9 

968.9 17346.9 
966 . 5 17588 . 4 
961. 3 17890 
960 . 1 18038.4 
966 . 1 18268 . 8 
965.4 18575 . 8 
959.3 18784.7 
956.5 19142.6 
962.4 19391.1 

959 19750 
957.1 20042.9 
957.7 20350.9 
957.3 20605 
962. 7 20791. 3 
963.2 21067 
959.721307.36 
965.6 21424.5 
978.5 21590.9 

Manni ng's n values 

967 . 5 17087 . 4 
971.8 17158 . 2 
969.1 17398 .9 
966.2 17656.6 
963 . 8 17903.9 
959.4 18049.4 
964 .1 18281.9 
971.2 18611.2 
961. 7 18862 . 1 
957.5 19190 . 4 
961. 2 19413 . 8 
959.8 19755 
956.5 20093.3 
956.9 20382.1 
956.3 20635.4 
965.4 20855.9 
962.7 21100.7 

968.958 21309.3 
960.8 21433.2 
977.9 

num= 
Sta n val Sta n val 

4 
Sta 

17009.6 . 043 18575.8 .043 19074.6 

Elev Sta 

968 . 9 17103 . 6 
972 . 3 17178.9 
969.9 17439 .3 

965 17699.5 
964.7 17928.8 
960.1 18123 
963.4 18373 . 9 
970 . 9 18639.1 

959 18930.8 
959.1 19212.4 
960 . 8 19449.5 
959.8 19836 . 5 
957 . 6 20148 
955.8 20443.3 
956.3 20720.3 
962.6 20874.6 
957.5 21141.9 
969.5 21365.5 
956.4 21477 . 4 

n val sta 

. 037 

Bank Sta: Left Rig ht Lengths: Left channel 

21532 

Ri ght 
385 18575.821307 . 36 

Ineffective Flow num= 
Sta L Sta R Elev 

17009 . 6 17398.9 978.5 
21309 . 3 21590.9 978 . 5 

Permanent 
F 
F 

CROSS SECTION OUTPUT Profi le #PF#1 

700 576.2 

El ev Sta 

970 . 4 17112.7 
971 17194 . 4 

968.6 17487.9 
965.1 17766.7 
961.3 17945.4 
963.9 18190.8 
966. 8 18446.2 
969. 5 18713 
954 . 4 19044.5 
958.4 19300.6 
958 . 2 19532.2 
958.7 19940 .1 
959.8 20169.8 
956.5 20518 . 7 
959.3 20738 . 9 

962 20962.4 
956.9 21226.2 
967.8 21385.7 
957 . 2 21505.2 

n val 

.043 

Coeff contr. 
.1 

Elev 

969 . 9 
968 

968 . 6 
963.2 
959.8 
965.8 
967.8 
961.6 
952 . 5 
961.8 
958.9 
961.4 
958.7 
957 . 1 
959 . 4 
963.2 
955.6 
965.3 

969 

Expan. 
. 3 

*********************************************************************************************** 
* E.G . El ev (ft) 968. 30 * Element Left DB * channel * Right OB * 
* vel Head (ft) 0.65 * Wt. n-val . 0.043 0.038 
* w.s. Elev (ft) 967.66 * Reach Len . (ft ) 700.00 576.20 385.00 
* Crit w.s. (ft) 963.72 • Flow Area (sq ft) * 3546.47 *22956.75 
* E.G . slope (ft/ft) *0 .001617 • Area (sq ft) * 3548.41 *22956.75 824. 39 
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Post-Project 
* Q Total (cfs) *164000.00 * Fl ow (cfs) *11539 . 59 *152460.40 
• Tvoep WT

0
idttahl ((fftt/)s) • 3830 . 22 • Top Width (ft) • 1048.52 • 2646 . 34 • 135 . 36 

1 6.19 * Avg . vel. (ft/s) 3.25 6.64 
*Max Chl Dpth (ft) 15.16 * Hydr. Depth (ft ) 3.45 8.67 
• conv. Total (cfs) *4078760.0 • conv. (cfs) *286995 . 3 *3791765.0 
• Length Wtd. (ft) 585 . 03 • wetted Per. (ft) * 1029.25 • 2650 . 03 
* Minch El (ft) 952 . 50 • shear ( lb/sq ft) 0.35 0.87 
* Alpha 1.09 • Stream Power ( lb/ft s) • 1.13 5 . 81 
* Frctn Loss (ft) 0 . 91 • cum volume (acre - ft) • 3808.41 • 9893.65 930.86 
• C & E Loss (ft) 0.02 • cum SA (acres) * 1041.73 • 1140 . 96 507 . 29 
************** *** *************************** ********** *******************************1<'f;*** ** 1< ** 

warning : Divided flow computed for this cross-section. 
warning : The cross-secti on end points had to be extended vertically for the computed water surface. 
Note: Multipl e critical depths were found at this l ocation. The critical depth with the lowest, va l id, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
******************** ***************************************************************** ********** 
* E. G. Elev (ft) 968.54 Element Left OB Channel Right OB 
* vel Head (ft) 0.77 • wt . n-Val. 0 . 043 0.038 
* w.s. Elev (ft) 967.77 *Reach Len. (ft) 700 . 00 576.20 385.00 
* crit w.s . (ft) 963.79 * Fl ow Area (sq ft) 163 .17 *23252 . 06 
* E.G. slope (ft/ ft) *0 . 001789 * Area (sq ft) 163 .17 *23252 . 06 
* Q Total (cfs) *164000.00 • Fl ow (cfs) 236 . 09 *163763.90 

Top width (ft) * 2826.14 • Top width (ft) 178.75 • 2647.39 
ve l Total (ft/s) 7 . 00 * Avg. vel. (ft/s) 1.45 7.04 

* Max Chl Dpth (ft) 15 . 27 * Hydr. Depth (ft) 0 . 91 8 . 78 
* conv. Total (cfs) *3877911 . 0 • Conv. (cfs) 5582.5 *3872328 . 0 
* Length wtd . (ft) 576.90 * wetted Per. (ft) 180.40 • 2651.19 
* Min ch El (ft) 952.50 * shear (1 b/sq ft) 0.10 0 . 98 
• Alph a 1 . 01 * Stream Power ( l b/ ft s) * 0.15 6 . 90 
• Frc tn Loss (ft) 1.00 • c um volume (acre-ft) 299.33 *10287 . 85 30.85 
* C & E LOSS (ft) 0 . 02 * Cum SA (acres) 47.85 * 1141.51 5.87 
**************** ***** *********************************** ********************************* ** **** 

wa rning: 
warning : 

Divided f l ow computed for thi s cross-secti on. 
The energy loss was grea ter than 1.0 ft (0.3 m) . between th e current and previous cross 
s ection . This ma y indicate the need for add i tional cros s secti on s . 
Multipl e critical depth s were found at th i s l ocat i on. The critical depth with the lowes t, 
water surface was used. 

Note: 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 202.37 

RS: 202.37 

Right Channel Bank Staion Interpo l ated 
Station El evation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

17046.5 966 17144.2 966.4 17159.7 966 . 4 17174.6 968.6 17199.8 968.8 
17234.1 972.8 17240.1 970 . 8 17243.5 970.9 17244 . 9 973.1 17262.2 972 
17288.2 966 . 3 17339 . 4 966 . 6 17390.7 968.1 17480 . 2 967.1 17572.6 967 . 5 
17609.6 965 . 2 17687.4 964 . 4 17729 964.2 17762 . 4 962.8 17818.6 964.2 
17908.4 962.3 17967.5 961. 6 18000. 2 964 18038.7 964.1 18072.2 959 . 7 
18099 . 8 957.9 18104.7 958.4 18151.6 958.4 18194.7 959.1 18243.6 962 . 8 
18315 . 7 961.8 18394.4 96 5 . 8 18412. 7 966.2 18470 . 8 964.2 18481. 7 964.7 
18501.3 969. 1 18508.1 970 18598.8 969 . 5 18602 . 7 969.6 18648.3 963.8 
18679 . 8 963.2 18704 957.9 18743.6 960.5 18769 . 5 961.1 18842. 5 955.2 
18917 . 4 955.9 18993.6 955.2 19026.1 956.5 19078 . 6 954. 6 19116.4 956.7 
19134 . 5 956.6 19275.2 955.9 19317.5 959.5 19392 . 9 961.2 19411.7 961.2 
19457 . 9 957.5 19505 . 5 956.4 19577.4 956. 1 19580 . 5 956.2 19670 . 2 956 . 8 
19746 . 9 961.5 19839.2 958 . 9 19936.5 957. 1 20045 956.9 20086.7 957.3 
20169 . 3 956.2 20237.2 955 . 3 20328.5 958 20334 . 1 957.4 20399.8 957 
20463 . 4 959.2 20513.6 962 20602 . 6 959.9 20704 . 3 960.7 20742.9 961 
20844 . 4 960.5 20908.1 960 . 2 20950 . 1 961.7 21049 . 7 960.9 21054 . 1 960.9 
21135 . 1 960.3 21179.1 960.2 21212.7 956.8 21338 . 5 957.1 21366.3 957.1 
21382.6 961.2 21402. 5 967. 3 21411.9 966.7 21431.9 963.9 21452.4 962.7 

21480 964 . 4 21496.8 956 2154 4 .1 956.621581.78968 . 0081 21601.9 974.1 
21642.4 975 21693 974.4 

Manning ' s n Va 1 ues num= 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

***** * ********* * * *******'f<*****'f<************** ** ********** * *** * ****************** 
17046.5 .025 17390.7 .043 18508 . 1 .043 18743 . 6 . 037 21601.9 .043 

Bank Sta: Left Right Lengths: Left channel Ri ~~6 coeff contr. Expan. 
18508.121581.78 430 400.7 .1 . 3 

Ineffective Flow num= 1 
Sta L Sta R El ev Permanent 

17046.5 17390.7 975 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*******************'f<***** *** ***************** **************** ****************** *** ************ * 
* E. G. El ev ( f t) 967.38 * El eme nt Left OB * Channel *Ri ght DB * 
• vel Head (ft) 0.58 • wt . n-val . 0 . 043 0.037 
* w. s. El ev (ft) 966.79 • Reach Len. (ft) 430 . 00 400 . 70 360.00 
• crit w.s. (ft) 962.77 • Fl ow Area (sq f t) • 3570.38 *24155.44 
• E. G. s l ope (ft/ft) *0.001487 • Area (sq ft) • 3653 . 85 *24155.44 
• Q Total (cfs) *164000 . 00 • Fl ow (cfs) *11849.87 *152150.10 
• Top wi dth (ft) * 4026 . 46 • Top width (ft) • 1083.03 • 2943.43 • 

vel Total (ft/ s) 5 . 92 • AVg. vel. (ft/s ) 3.32 6.30 
* Max Chl Dpth (ft) 12 . 19 ° Hydr. Depth (ft) 3. 94 8. 21 
• conv . Total (cfs) *4253334.0 • conv. (cfs) *307326.0 *3946008.0 
• Length wtd. (ft) 401.97 • wetted Per . (ft) 908 . 19 • 2950 . 76 
• Minch El (ft) 954.60 • shear ( l b/ sq ft ) 0 . 36 0 . 76 
• Alpha 1.07 * Stream Power ( lb/ ft s) * 1.21 4 . 79 
• Frctn Loss (ft) 0.43 • cum volume (acre-ft ) • 3750.54 • 9582 . 06 927.22 
• c & E Loss (ft) 0.06 • cum SA (acres) * 1024.61 • 1103.99 506.69 
************************** **************************** ***** ********************* *** *** **** ***** 

Page 134 

valid, 



• 

• 

• 

Warn ng: Di vided flow computed fo r thi s cross-section. 
Po s t-Project 

warn ng: The cross - section end points had to be extended vertically for the computed water su r f ace . 
Note Mul t i pl e critica l depths we re found a t th i s l ocati on . The critical depth with the l owes t , valid , 

water s urface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
****************************************************************************** * ** * ****'****1<***1< 
• E. G. El ev (ft) 967.52 • Element Left DB • Channel • Right DB • 
• vel Head (ft) 0.69 • Wt . n- va l. 0 . 043 0.037 
• w. s . El ev (ft) 966.82 • Reach Len. ( ft ) 430 . 00 400.70 360.00 
• Crit w. s . (ft) 963. 06 • Flow Area ( sq ft) 598.51 *24244.56 
• E.G . slope (ft/ ft ) •o. 001673 • Area ( s q ft) 598 . 51 *24244. 56 
• Q Tot a l (cfs ) *164000.00 • Flow (c fs ) • 1619 . 72 *162380. 30 
• Top width ( ft ) • 3165. 40 • Top width ( ft) 221.16 • 2944.24 

vel Tota l ( ft / s ) 6.60 • Avg . vel. ( ft / s) 2 . 71 6 . 70 
* Max Chl Dpth ( ft ) 12 . 22 * Hyd r . Depth ( ft) 2 . 71 8 . 23 
• Conv . Tot a l ( cfs ) *4009107 .0 • conv . (cf s) • 39595 . 2 *3969512.0 
• Length Wtd . ( ft ) 400 .84 • l~etted Per . ( ft) 225.94 • 2951.60 
• Min ch El ( ft ) 954 . 60 • s hear ( l b/sq ft) 0. 28 0 . 86 
• Alpha 1.02 • st ream Power ( lb/ ft s) • 0 .75 5.75 
• Frctn Loss ( ft) 0 .45 • cum volume (acre-ft) 293.21 • 9973.71 30. 85 
* C & E LOSS ( ft ) * 0.09 * Cum SA (ac r es) * 44 .64 * 1104 .53 * 5. 87 * 
****'k*****"k********************* * ************************ * ********""*********** * **************** 

warning: Di vided flow computed fo r thi s c ro s s -section. 
Warning: 

Note: 

The conveyance r ati o ( up s t ream con veyance divided by downs tream conveyance) is less tha n 
0 . 7 o r g r ea t e r th a n 1. 4. Thi s may indicate the need for addition a 1 cross sections . 
Mu ltipl e cr i tical depth s were f ound a t this l ocation . The critica l depth wi th the l owe s t, 
water surface was us ed . 

CROSS SECTION 

RIVER: 
REACH: RS: 202 . 29 

I NPUT 
Des cription: 202 . 29 
Stati on Elevation Data num= 96 

Sta El ev Sta El ev St a El ev Sta El ev Sta El ev 
******************************************************************************** 

17300 
17352 .1 
17443 . 6 
17551.3 
17695.1 

17806 
17939.7 
18043 . 8 

18151 
18297. 3 
18744.1 
19485 . 5 

19898 
20499.9 
21129.5 
21305.8 
21550.9 
22093 . 3 
22388 .8 
2278 5.4 

969 .4 17300.2 
970.9 17359.3 
969.4 17469.5 
968.6 17580 . 1 
967.2 17731.2 
965.9 17845.1 
964 . 2 17948.3 
962 . 7 18050.9 
961. 8 18180 
960 . 6 18444 
957 . 7 18943 .8 
956 .7 19523. 1 
956. 1 20171.5 
95 7. 2 20696 . 8 
956 . 9 21176.5 
956 . 3 21343.7 
957.9 21563.4 
966.9 22138.1 
970.9 22553.3 
971.9 

969. 4 17310. 5 
970 . 4 17377 . 2 
969 . 2 17494 . 3 
968 . 2 17588.6 
966. 7 17756 
965.4 17859.1 

964 17978 
962. 7 18093.6 
961.8 18197 . 4 

959 18520.4 
956.4 18989 . 6 
956 . 9 195 53 . 4 
956 . 3 20383 . 2 
957.3 20777.7 
956.6 21222. 8 

957 21400.4 
959 . 3 21703.1 
968 . 1 22178 
971.9 22676.5 

Manning ' s n values num= 6 

971.8 17342. 5 
970 . 2 17388.5 

969 17512.1 
968 . 1 17610. 9 
966 . 3 17772. 6 
965.2 17870 . 8 
963 . 3 17983.9 
962.3 18093.8 
961.8 18203.9 

958 18577 . 3 
956.6 19224.4 
956.9 19827.7 
955.7 20442 . 4 
957 . 4 20879. 1 
956 .1 21262.9 
957.2 21410 . 8 

961 21803 
968 . 7 22302.7 
971.2 22717.7 

971. 5 17346 . 7 
970 .1 17410.3 
968 . 3 17537.2 

968 17662.1 
96 5 . 6 17783. 7 
965. 1 17909 
963.1 18035 . 9 
962. 8 18107.2 
961 .7 18212 . 7 
957.8 18667.8 
957 . 4 19228.7 
956.8 19864.8 
955 . 9 20499.8 
956.5 20964 
955.8 21273 . 6 
957.3 21495.3 
962.3 21973.7 
970.7 22344 . 1 
971.3 22766.5 

971.3 
969.8 
968. 2 
967 . 6 
965.5 
964.8 
962 . 8 
962 . 7 
961.5 
958.1 
957.4 
956.1 
957 . 2 
956 . 5 
955 . 5 
956 . 7 
964.9 
970.7 
972.1 

Sta n val sta n val Sta n val Sta n val Sta n val 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * 

17300 .025 17469 . 5 . 043 18197. 4 . 043 18989.6 . 037 21563 . 4 . 043 
21803 .043 

Bank sta: Left Ri ght Lengths : Left channel Ri ght coeff contr. Expan . 
18197.4 21803 590 583.1 600 . 1 . 3 

I neffective Flow num= 1 
Sta L Sta R El ev Permanent 
21803 22785.4 972.1 F 

CROSS SECTION OUTPUT Profile #PF#1 

* E .G. El ev ( ft) 966 .88 * Element Left DB * channel 
• vel Head ( ft ) 0 . 37 * Wt. n-val . 0.043 0.038 
* w. s. El ev ( ft) 966.51 * Reach Len . ( ft) 590.00 583 . 10 
* Crit w.s. (ft) 961. 30 • Flow Area (sq ft ) • 1223.63 *33003. 69 
* E. G. slope ( ft / ft) *0 . 000809 • Area (sq ft) * 1223.63 *33003 . 69 
• Q Tota l (cfs) *164000 . 00 * FlOW (cfs) • 2326 .17 *161673.80 . ~~~ ~~~~~ (ft) • 43 27.50 * Top Width (ft) 454 .68 • 3605.60 

(ft/ s) 4 . 79 • Avg . vel . (ft/ s) 1. 90 4 . 90 
* Max Ch l Dpth ( ft) 11.01 • Hydr. Depth ( f t) 2 . 69 9 . 15 
• conv . Total (cfs) *5 7644 73 . 0 • conv . (cfs) • 81763 . 2 *5682710.0 
• Length Wtd. (ft ) 583.21 * wetted Pe r . ( ft) 455.07 • 3605 . 80 
* Mi n Ch El (ft) 955.50 • shea r ( l b/ sq ft) 0.14 0 . 46 
• Alpha 1.03 • stream Power ( lb/ ft s) . 0 . 26 2 . 27 
* Frctn LOSS (ft) 0 . 64 * cum volume (acre-ft) • 3726 . 47 • 9319 . 16 
* C & E LOSS (ft) . 0 . 02 • cum SA (ac res) • 1017 .02 • 1073 . 87 

* Right DB 

600.00 

575 . 33 

267.22 

924.84 . 505.59 . 
************* ** ****** * *********** * ** * **'If************** **** * ************************************ 

Note: Multipl e cri tical depths were 
water surface was used. 

found at this l ocation . The cri tical depth with the lowest , 

CROSS SECTION OUTPUT Profil e #PF#2 
************* ********************************************************************* ******** ***** 
* E.G. El ev ( ft) 966.97 * Element Left DB * channel * Right DB * 
• vel Head (ft) 0 . 38 * wt. n-val . 0.038 
• w.s . El ev (ft) 966 . 59 * Reach Len. ( ft) 590.00 583 . 10 600 . 00 
• Cri t w.s. (ft) 961.30 • Flow Area ( sq ft ) *3328 3. 39 
• E. G. s l ope (ft/ ft) *0.000812 • Area ( sq f t ) *33283.39 
• Q Tota l (cfs) *164000.00 • Flow (cfs ) *164000 . 00 
* TO~ Width ( ft) • 3605 . 60 • Top width (ft) • 3605 . 60 

ve Tota l (ft/ s) 4 . 93 • Avg. vel. (ft/ s) 4 . 93 
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Post-Protect 
Max Chl Dpth ( ft) 11.09 " Hydr. Depth (ft) ·· 9.23 

• conv. Total (cfs) *5756355.0 • conv. (cfs) *5756355 . 0 
* Length Wtd. (ft) 583. 10 • wetted Per. (ft) * 3614 . 88 

MinCh El (ft ) 955.50 Shear ( lb/ sq ft) 0.47 
* Al pha 1. 00 • stream Power (l b/ ft s) • 2. 30 

Frctn Loss (ft) 0.64 Cum Vol ume (acre-ft) 290.25 • 9709 .12 30.85 
• c & E Loss (ft) 0.02 cum SA (acres) 43.55 • 1074.40 5.87 
***************************** ** ** ***** ** ***************** ****** *** ****** ***** ******** **** **** ** 

Note : Multipl e critical depths were found at t hi s l ocation . The critical depth with the l owest, valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 202. 18 

RS: 202.18 

Right Channel Bank Staion Interpolated 
station Elevation oata num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************* ****************************************'"******************** 
17052.9 966 . 6 17168.5 966 17288.7 965.2 17328.5 965.5 17342 . 3 968 

17346 967 17354.3 968 17364.1 966.7 17396.2 967.4 17415 . 4 969 
17507.1 967.7 17613.8 965. 1 17631. 5 964.7 17747.4 962.9 17748.5 962.9 
17865.9 962.4 17961.7 963. 1 18017.5 963.4 18100. 5 963.8 18139. 7 964.7 
18194.4 960.2 18256 959 . 9 18292.6 958.2 18331. 5 958.9 18344.2 960 . 8 

18389 961.7 18415 . 9 960.6 18473.5 964 . 7 18525 . 3 966.1 18612.9 966 . 4 
18643.2 962.4 18672 . 1 961.3 18707.1 957 . 3 18769 9 52 . 6 18804 . 3 955.4 
18910.2 957. 1 18976 956.319019 . 3 958 . 4 19048 . 9 958 . 7 19085.4 956.1 
19142.3 957 19169.3 958.6 19183.3 960 . 5 19235.6 960.8 19285.1 963 
19369.7 960 . 1 19472.8 957.3 19559.8 955.6 19630 . 4 954 . 7 19686.5 951.8 
19727 . 7 955 . 4 19747 . 8 950.7 19844.5 95 1. 9 19893.9 954 19954 950 

20009 954 20067.8 952 20110.4 954.4 20177. 3 963.5 20231.5 963.4 
20240 . 9 962 . 3 20277.5 960.8 20351.6 962 20380 959.9 20405.9 959.3 
20492.4 961.5 20578.7 962.9 20684.9 962. 3 20769. 5 960.5 20826.3 963.1 
20876 .8 962 . 2 20900. 3 963. 5 20997.2 958.5 21014. 5 957.4 21075.2 957.9 
21127.2 959 . 8 21207.6 957.2 21255 956.2 21287.8 957.6 21353.8 957.8 
21374.8 961.6 21414.6 960 . 9 21415 . 3 960.1 21444.1 956.6 21527.2 959.6 
21591.2 960. 1 21643.6 958.8 21685.6 954 21737.8 955.1 21787 . 2 954.7 
21808.8 955.3 21829.3 951.8 21869.4 951.7 21919.3 955.921938.41966.7695 
21957.1 977.4 21992 978.3 

Manning's n values num= 5 
sta n val Sta n val sta n val Sta n val Sta n val 

**** ********** ******* ********* ******* *** ** **************** ** ******* ************* 
17052.9 .025 17415.4 .043 18139.7 .043 18976 . 037 21957 . 1 .043 

Bank sta: Left Ri ght Lengths: Le f t channel Right coeff contr . Expan. 
18139.721938 . 41 525 511. 84 500 . 1 . 3 

rneffecti ve Flow num= 1 
Sta L Sta R Elev Permanent 

17052.9 17415.4 978 . 3 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
***** ********* ******** ******-1:*************** ********** *********1r***************** ************** 

E.G. El ev (ft ) 966 . 23 * El ement Left OB * c ha nn el * Right OB * 
ve l Head ( ft ) 0 . 53 * Wt . n-val . 0 . 043 0 . 038 

* w.s. El ev (ft) 965.70 • Reach Len. (ft) 525.00 511.84 500.00 
* Cr i t w.s. (ft) 961.75 • Flow Area (sq ft) • 1254.37 *27384.83 
• E.G. s l ope (ft/ ft) *0 . 001545 * Area (sq ft) • 1287.41 *27384.83 

Q Total (cfs) *164000 . 00 • Flow (cfs) • 2949 . 36 *161050 . 60 

~~~ ~~~~~ (ft ) • 4356 . 13 • Top width (ft) 666.91 • 3689.21 
(ft/ s) 5. 73 • Avg. vel . (ft/ s) 2.35 5.88 

* Max Ch l Dpth (ft) 15.70 • Hydr . oepth (ft) 2.28 7.42 
Conv. Tot a l (cfs) *4172957 .0 • Conv. (cfs) • 75045 . 9 *4097911.0 

* Length Wtd . ( ft ) 512 . 05 * wetted Per. ( ft ) 550.64 • 3697 . 85 
Min Ch El (ft) 950.00 • Shear (l b/ s q ft) 0 . 22 0 . 71 

• Alph a 1.04 • stream Power ( lb/ ft s) . 0. 52 4 . 20 
Frctn LOS S (ft) 1.19 * cum volume (acre-ft) * 3709 . 47 • 8914 . 98 920.88 
C & E LOSS (ft) 0.04 • cum SA (acres) • 1009 . 42 • 1025.04 503 . 75 

**1:******************************* * *-l:************ * ***.,::,*********'"*********** ******************** 

warning: 
wa rning: 

war ning: 

Note: 

oi vi ded f l ow computed for this cross-sect ion . 
The conveyance ratio (upstream conveyance di vi ded by downstream conveyance) is les s than 
0.7 or greater than 1.4. This may indicate the need for addi ti onal cross secti ons . 
The energy loss was greater than 1.0 ft (0.3 m). between the current a nd previous cross 
sect ion . Th i s may indicate the need for additi onal cross sect i ons . 
Mult ipl e criti cal depths were found at this l ocation. The critical dept h wit h the lowest, 
water surf ace was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
* * ************ * * **** * *'~< * ** ********** ********************** * * ** * * ************ ** ** ** *** ********** 
* E.G. Elev (ft ) 966.31 Element Left OB * Channel * Right OB * 
• vel Head (ft) 0.55 Wt. n-val. 0 . 038 
• w. s. Elev (ft) 965 . 77 *Reach Len. (ft ) 525.00 511.84 500.00 
• cri t w.s. (ft ) 961.75 *Fl ow Area (sq ft ) *27619.54 
• E.G. s l ope (ft/ft ) *0 . 001559 *Area (sq ft ) *27619 . 54 
• Q Total (cfs) *164000.00 • Fl ow (cfs) *164000.00 

Top width (ft) • 3692.06 • Top width (ft) * 3692.06 
vel Total (ft/ s) 5.94 * Avg. vel . (ft/ s) 5.94 
Max Chl Dpth (ft) 15.77 * Hydr. Depth (ft) 7 . 48 
conv. Total (cfs) *4154161.0 * conv . (cfs) *4154161 . 0 
Length wtd. (ft ) 511.84 • wetted Per. (ft) * 3701.82 

• Min ch El (ft) 950 . 00 shear ( l b/ sq ft) 0. 73 
• Alpha 1.00 Stream Power ( lb/ ft s) • 4.31 
• Frctn Loss (ft) 1.19 c um volume (acre-ft) 290.25 • 9301.49 30.85 
• c & E Loss ( ft) 0.04 c um SA (acres) 43.55 1025.56 5 . 87 
** **** ****** *********** *** ****************** **************************************** ****** ***** 

warning: Divided fl ow computed for this cross-secti on . 
warn ing: The conveyance ratio (upstream conveyance divi ded by downstream conveyance) is less than 

0 . 7 or greater than 1.4. Thi s may indicate the need for additional cross sections. 
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warning: 

Note: 

Post-Project 
The energy loss was greater than 1.0 ft (0. 3 m). between the current and previous cross 
secti on. This may indicate the need for additional cros s sections . 
Multipl e critical depth s were found at this l ocation. The critical dept h with the l owe s t, 
water surf ace was used. 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 

RS: 202 . 09 

Description: 202.09 

Right channel Bank Staion Interpolated 
St ation Elevati on Dat a num= 97 

sta Elev sta Elev sta El ev Sta El ev sta Elev 
*********************************.,..********* <:t ****************************1t*1t***** 

12423 . 7 965.6 17099.8 965.6 17186 965 . 4 17264 .6 965.3 17349.3 965 
17358 . 9 964 . 8 17418 967 .1 174 22. 9 965.6 17428.2 966.9 17452 965.9 
17476.4 966.1 17491.8 967. 5 17574 . 4 967 17614.9 967.2 17693.5 967.2 
17814 .7 961.1 17920 . 2 960.8 17951. 8 961.2 18050.9 963 . 8 18132.1 964. 1 
18212 . 9 964 . 4 182 4 7 . 5 964.7 18306 959 . 3 18322 . 2 960 . 3 18340.5 958.1 
18363 . 8 957.3 18389.5 962 . 4 18475.1 961.1 18485 . 9 960.9 18523.3 964.1 
18558.3 962 . 3 18573.3 963 . 2 18621.2 963.3 18652.7 957.8 18708.8 958.1 
18748. 7 952 .2 18769.9 955 . 2 188 59 . 3 957.7 18962.1 957.3 18975.3 957 . 3 

19086 957 .5 19165.3 959.6 19217.9 961 19287 . 9 955 . 2 19344 . 8 963 
19434 . 4 961.7 19513.8 958.9 19564 .6 953.8 19623 . 2 957.6 19686.2 956.9 
19738 . 7 957 . 5 19783 . 4 954.5 19908.5 9 52 . 6 1994 7 . 2 952 20093.1 950 
20106.3 950 20143.3 952.6 20167.6 955.5 20187.3 956 . 2 20207.9 958 

20254 956.6 20271. 4 957.6 20297.7 960.4 20396.6 960.4 204 72. 8 959.6 
20529.3 963 . 3 20613.6 962.6 20698 962.2 20720 . 5 961. 5 20787 . 7 964.2 
20816 . 2 959 .4 20866. 2 961 . 1 20916 . 3 960 . 7 20996.8 963 . 3 21047.5 963 . 6 
21101. 6 961.6 21155 960 . 7 21221.6 961.5 21280.8 956.9 21370.9 957 . 5 
214 44 . 4 956.7 21456 .1 957 . 6 21466.3 959.4 21503 . 9 959 21516 . 7 956.6 
21530.5 955 . 5 21561.3 958 21627 . 9 959.2 21709 959.7 21751.4 954.3 
21825 . 3 953.8 21856 . 2 951.2 21912.9 951.7 21928.2 955 . 721938.26 965.332 

21947 973 . 7 21985 973 . 7 

Manning's n values num= 5 
~ n~ ~ n~ ~ n~ ~ n~ ~ n ~ 

** * *******************************1df******* * *** * **** * *'lr************************* 
12423. 7 .025 17491.8 . 043 18212.9 .043 19086 .037 21947 . 043 

Bank Sta: Left Ri ght Lengths: Left channel Ri ght coeff Contr. Ex pan . 
18212 . 921938.26 510 509.32 500 .1 . 3 

Ineffective Fl ow num= 1 
Sta L St a R Elev Permanent 

12423 . 7 17491.8 973 . 7 F 

CROSS SECTION OUTPUT Profil e #PF#1 
******** ******************* ************************* ******** ************** ********************* 
* E.G . El ev ( ft ) 965.01 * Element Left OB * Chann e l Right OB * 
* vel Head ( ft ) 0.92 * Wt. n-val. 0 . 043 0.038 
* w. s . Elev (ft) 964 . 09 * Reach Len. (ft) 510.00 509 . 32 500.00 
* crit w.s. (ft) 961.98 * Flow Area (sq ft ) 685.44 *20909.31 
* E. G. slope (ft / f t ) *0.003848 * Area (sq ft) 685.44 *20909.31 
* Q Total (cfs) *164000.00 • Fl ow (cfs) * 2203.35 *161796.70 
* Top width (ft) • 4052.05 *Top width (ft) 373 .14 * 3678.91 

vel Tota l (ft/ s) 7.59 * Avg . vel. ( ft / s) 3 . 21 7 . 74 
* Max ch l Dpth ( ft ) 14.09 • Hydr. Depth ( ft) 1.84 5.68 
* conv . Total (cfs) *2643855.0 • Conv . ( c f s) * 35520 . 3 *2608335.0 
* Length wtd. ( f t) 509.33 * wetted Per. (ft ) 373.25 * 3688 . 94 
* Min ch El (ft) 950.00 * shea r ( 1 b/ sq ft) 0. 44 1. 36 
* Al pha 1.03 * Stream Power ( lb/ ft s) • 1.42 10.54 
* Frctn Loss (ft ) 1.03 *Cum volume (acre-ft) * 3697.58 * 8631.24 920 . 88 
* c & E Loss (ft) 0.10 * cum SA ( acres) • 1003 . 15 981.75 503 . 75 
* ** ****************** * ** * ******************************** * ****1t************* * ************** **** 

warnin g: 
warning : 

Warni ng : 

Note: 

Divided flow computed f or t his cross - sect ion . 
The co nveyance rat i o (upstream co nveyance di vi ded by downs tream conveyance) i s 1 ess than 
0.7 or greater t han 1 .4. Thi s may indicate th e need f or additi ona l cross sections. 
The energy l oss wa s greater than 1.0 ft (0.3 m) . between the current and p revious cros s 
sect i on. Thi s may indicate the need for additional cross sections . 
Multipl e cri tical dept hs were found at this location. The critical depth with the l owest , 
water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
* E. G. El ev (ft) 965.09 * Element Left OB * Channel * Right OB * 
* vel Head (ft) 0 . 93 * wt . n-val . 0 . 038 
• w. s . Elev (ft) 964. 16 * Reach Len . (ft ) 510.00 509.32 500.00 
* crit w.s. ( f t) 961.95 * Flow Area (sq ft) *21163 . 39 
* E.G. slope (ft / ft) *0.003803 * Area (sq f t ) *21163 . 39 
* Q Total (cfs) *164000.00 * Fl ow (cfs) *164000 . 00 
* Top width (ft) • 3682.20 • Top width ( ft ) • 3682.20 

ve l Total ( ft /s) 7 . 75 * Avg. vel. (ft/ s) 7 .75 
• Max ch l Dpt h (ft) 14.16 * Hydr. Depth ( ft ) 5.75 
* conv . Total (c f s) *2659472 . 0 • Co nv . (cfs) *2659472.0 
* Length wtd . ( ft ) 509 . 32 • wetted Per. (ft) * 3692 . 31 
* Mi n ch El ( ft ) 950.00 * Shear ( 1 b/ sq ft ) 1. 36 
* A 1 pha 1. 00 * St ream Power (1 b/ ft s) * 10. 54 
• Frctn Loss (ft ) 1. 02 • cum volume (acre-ft) 290.25 * 9014 . 89 30.85 
* C & E LOSS (ft ) * 0.11 * Cum SA (acres) * 43.55 * 982.23 * 5.87 * 
*********** **** ****************************************************************************** ** 
warning : 
warning : 

warning: 

Note: 

Di vi ded flow computed for this cross-section. 
The conveyance ratio ( upstream conveyance divided by downstream co nveyance) is l ess th an 
0.7 or greater than 1.4. This may indicate the need for additi onal cross s ections. 
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section . Thi s may indi cate the need for addi tional cross secti ons. 
Multiple criti cal depths were found at this l ocation . The criti cal depth with the lowest, 
water surface was used . 

CROSS SECTION 
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RIVER : 1 
REACH: 1 

INPUT 
Description: 201.99 

RS: 201.99 

Right Channel Bank Staion Interpolated 
Station Elevation Data num~ 97 

Post-Project 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

12423 . 7 962 . 9 12792. 3 963 . 8 13061.9 964 . 2 13286 . 8 963.1 13510 . 3 962 
13746 . 9 961.3 13984 962.2 142 17.9 962 . 9 14443.4 963.1 14690.7 964.7 
14908.9 964.6 14956 . 9 968.1 14966.2 964 . 3 15216 964.5 15450.3 964.3 
15717.5 963 . 6 15947.7 963 16170.3 962.3 16226 .7 962.5 16243.5 964.4 
16481.8 963 . 7 16706 964.8 16931.9 964.5 17163 .9 965 17409.1 965.4 
17507.7 965 .1 17760.7 967.9 18000.5 959.7 18235.1 962.5 18353 . 1 960.5 
18417.7 956. 5 18440 960.5 18639.2 962 18674 954.8 18737.7 957.9 
18818.4 957.6 18843 . 9 951.9 18894 .5 956 19104.7 956.3 19162.4 959.4 

19182 952.7 19244 . 4 958.4 19290 953.9 19357.8 953.9 19392.3 959.4 
19476.2 956.3 19599 . 7 958.8 19757.3 956.9 19806.8 958.1 19854. 1 952.5 
20078.1 951.3 20095.8 953 20192.9 950.6 20250.9 959 . 6 20290 . 2 950.4 
20347.4 962.9 20368.6 965.8 20433 . 1 963 20465.1 950 . 1 20577.2 949.5 

20589 951.7 20619. 5 951.7 20638 . 1 949. 5 20700 . 3 949 . 5 20727 . 6 954 . 8 
20735.3 964.1 20750.8 961.1 20862 . 1 965.2 20904 975 . 7 20956.4 975 . 3 
20989.8 964.1 21038.3 963.3 21074 . 1 972.2 21105.1 970 21109 967 . 5 
21138.5 968.2 21163.6 953 . 1 21180 . 4 949.1 21267.5 949.1 21538.3 949 . 1 
21555 . 3 949.1 21578 958.4 21595 . 4 955.8 21617.3 955.7 21641.7 951.9 
21676 . 1 954.4 21726.5 948.7 21821.2 953.2 21862.8 963.621892 . 71964 . 4166 

21991 967.1 22006.5 964 22019 . 9 967.9 22243.3 966.9 22585.6 967 
22917.2 966.9 23024.3 966.9 

Manning's n values num= 
sta n val sta n val sta n va l sta n val Sta n val 

*********~"********************************************************************** 
12423 .7 . 025 17507.7 . 043 17760.7 .043 19357.8 . 032 202 50 . 9 .037 

21991 . 037 22006. . 025 

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Ex pan. 
18235.121892.71 470 477.46 490 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

12423.7 17760 . 7 975.7 F 
21990.9 23024 . 3 975.7 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*********************************************************************************************** 
* E.G. El ev (ft) 963.87 El ement Left OB * channel * Right OB 

vel Head (ft) 0.58 Wt . n-val . 0 .043 0 . 036 
* w.s . El ev (ft) 963.29 * Reach Len. (ft) 470.00 477 .46 490.00 
* crit w.s. (ft) 958.65 * Flow Area (sq ft) 702.50 *265 31.65 

E.G. s l ope (ft/ft) *0.001252 * Area (sq ft) 2110.20 *26531. 65 
* Q Total (cfs) *164000.00 * FlOW (cfs) * 1394.28 *162605. 70 . ~~~ ~~m (ft) * 5331.46 * Top width (ft) * 2122.37 * 3209.09 

(ft/s) 6.02 * Avg . vel . (ft/s) 1. 98 6.13 
* Max ch l Dpth (ft) 14.59 * Hydr. Depth (ft) 2.07 8. 27 
* conv. Total (cfs) *4634981. 0 * Conv. (cfs) * 39405.2 *4595576.0 
* Length wtd. (ft) 477.43 * wetted Per . (ft) 339.69 * 32 31.97 
* Min Ch El (ft) 948 . 70 * shear (1 b/sq ft) 0.16 0. 64 

Alpha 1. 03 * Stream Power ( 1 b/ft s) * 0.32 3. 93 
Frctn LOSS (ft) 0.47 * cum vo lume (acre-ft) * 3681.21 8353.90 920.88 
C & E LOSS (ft) 0.05 Cum SA (acres) 988. 54 941.48 503.75 

*********************************************************************************************** 

warning: Divided flow computed for this cross-sect i on. 
warning: The cross-section end points had to be extended verticall y for the computed water surface . 
Note: Mu ltipl e critical dept hs were found at this l ocation . The critical depth with the l owest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 
* E.G. Elev (ft) 963.96 Element Left OB * channel Right OB * 
*vel Head (ft) 0.58 wt . n-val. 0.036 
* w.s . Elev (ft) 963.38 * Reac h Len . (ft) 470 . 00 477.46 490.00 

Crit w.s. (ft) 958.65 * Flow Area (sq ft) *26811.01 
* E.G. slope (ft/ft) *0 . 001241 *Area (sq ft) *26811.01 
* Q Total (cfs) *164000 . 00 * Flow (cfs) *164000 . 00 

Top widt h (ft) * 3219.77 * Top width (ft) * 3219 . 77 
vel Total (ft/s) 6.12 * Avg . ve l . (ft/s) 6 . 12 
Max chl Dpth (ft) 14 . 68 * Hydr. Depth (ft) 8 . 33 

* conv. Total (cfs) *4655852.0 * conv . (cfs) *4655852.0 
* Length wtd. (ft) 477 . 46 *wetted Per . (ft) * 3243.71 

Min Ch El (ft) 948 . 70 Shear (1 b/sq ft) 0. 64 
* A 1 pha 1. 00 Stream Power (1 b/ft s) 3. 92 
* Frctn Loss (ft) 0 .46 * Cum volume (acre-ft) 290.25 * 8734.42 30.85 
* C & E LOSS (ft) 0.05 Cum SA (acres) 43.55 941.88 5.87 
*********************************************************************************************** 

warning: Divided flow computed for this cross-sect i on. 
Note : Multiple critical depths were found at t hi s l ocation. The critical depth with the l owest, vali d, 

water surfac~ was used. 

CROSS SECTION 

RIVER : 1 
REACH : 1 

INPUT 
Desc ri pti on: 201.9 

RS: 201.9 

Rig ht channel Bank Staion Interpolated 
Station Elevation Data num~ 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

12498 962.4 12680. 7 963 12847.7 963.1 13015 . 1 963.3 13199.8 963.2 
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• 

• 

• 

13361.7 963.7 13371.9 960.2 13574.5 962.7 13724.8 
Post-Project 

961.4 13908. 8 961.8 
14082 .1 962.6 14282 963.2 14504.3 963.3 14674.9 963 14875 . 2 963.6 

15026 967.2 15036.6 963.6 15225 .9 964.3 15 398.3 964.4 15600 . 8 964.2 
15790.8 963.8 15996 .8 963.9 16181.7 962.7 16294.9 962.8 16309.4 964 . 3 
16331.6 962 16525 . 6 962.6 16699. 1 963.6 16881. 9 964.4 17117 .4 963 . 7 
17353 .6 965.3 17563 .8 966 . 2 17569 964.3 17769.9 966.6 17941. 7 966 
17954. 3 963.8 18181.9 958.7 18226.6 955.3 18260.2 960.7 18291.8 960.5 
18303.9 958.6 18480.2 961. 7 18648.9 961.8 18745.5 962 18798.7 956.2 
18820.8 957.2 18854 . 3 951.8 18909.2 955.3 19138.4 956.3 19200 953.3 
19336.3 962.3 19389.1 958.9 19449.9 951.5 19624.1 955.9 19782.3 957.2 
19911 .4 951.6 20081.9 950.6 20221.5 952.6 20269 . 4 959.3 20331.6 955.1 

20356 957.7 20398 . 9 948.7 20567 . 7 948.5 20744 .7 949.1 20888.3 947.2 
20954.4 949 . 9 21000.8 949 21037.1 957.5 21099. 1 956 21139.7 949.7 
21300.7 952 . 4 21411 .2 949.7 21444.1 955.9 21487 . 9 956.1 21503 . 4 949 
21546.8 949 21556.2 952.2 21567.4 960.5 21588 955.9 21628.6 952 . 2 
21667 . 7 955 . 7 21698.6 949 21736 . 9 950 21748 . 7 952.4 21786 . 7 952.8 

21827.41963 . 9898 21842 968 21955.2 963.2 21982.2 967 . 4 22 181.8 966 
22228.4 965 . 8 22400.7 965 . 8 22432 . 3 965.9 22634 . 3 966. 5 22801.2 966. 1 
23008.7 966 23096 965 . 3 

Mann ing ' s n values num= 
~ n~ ~ n~ ~ n~ ~ n ~ ~ n ~ 

******************************************************************************** 
12498 .025 17569 .043 17769.9 .043 19389.1 . 032 20331.6 .037 
21842 . 037 21982.2 .025 

Bank Sta: Left Right Lengths: Left c hannel Right Coeff contr. Expan . 
17954 . 321827.41 500 495.8 500 .1 . 3 

Ineffective Flow num= 
Sta L Sta R El ev Permanent 
12498 17769.9 968 F 

21842.1 23096 968 F 

CROSS SECTION OUTPUT Profile #P F#1 
*********************************************** * *************~'********************************* 
*E .G . El ev (ft) 963 . 35 *El ement Left DB* Channel *Ri ght DB* 

vel Head (ft) 0.41 Wt. n-val. 0.036 
w.s. El ev (ft) 962 . 94 * Reach Len . (ft) 500.00 495.80 500 . 00 

• crit w.s. (ft) 957 . 27 * Fl ow Area (sq ft) *31873 .70 
E.G. s lope (ft/ft) *0 .000785 *Area (sq ft) * 1051.08 *31873 . 70 

* Q Total (cfs) *164000.00 * Flow (cfs) * *164000.00 
• Top width (ft) • 5241 .54 *Top width (ft) * 1410.58 * 3830 . 97 

vel Total (ft/s) 5.15 * AVg. vel. ( ft /s) 5 . 15 
Max chl Dpth ( f t) 15 .74 • Hydr. Depth ( ft ) 8.32 

* conv. Total (cfs) *5852611 . 0 • conv . (cfs) *5852611.0 
* Length wtd. (ft) 495.80 * wetted Per. ( ft ) * 3845.63 
• Min ch El ( f t) 947.20 *shear (lb/sq ft ) 0.41 
• Alpha 1.00 * Stream Power ( lb/ft s) * 2.09 
* Frctn Loss (ft) 0.34 *cum volume (acre-ft) 3664. 16 * 8033 . 81 920.88 
* C & E LOSS ( ft) 0. 02 * Cum SA (acres) 969 . 48 902.90 503 . 75 
*********************************************************************************************** 

warning : Divided flow computed for t hi s cross-sect i on. 
warn ing : The cross-secti on end poi nts had to be extend ed vert i call y for the computed water surface. 
Note: Multi pl e critical depths we re f ound at this l ocation. The criti cal depth wit h the l owest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
*********************************************************************************************** 
* E.G. Elev (ft) 963.45 * Element Left OB * Chann e l * Right DB* 

vel Head ( ft) 0.40 wt. n-val . 0 . 036 
w.s. Elev ( ft) 963.05 * Reac h Len. (ft) 500.00 495.80 500.00 

* cri t w. s. (ft) 957.27 * Fl ow Area (sq ft) *32284. 29 
* E.G . slope (ft/ft) *0. 000756 • Area (sq ft) *32284.29 
* Q Total (cfs) *164000.00 * Flow (cfs) *164000 . 00 

Top width (ft) * 3830.97 * Top width (ft) * 3830.97 
vel Total ( ft /s) 5.08 • Avg. ve l . ( ft /s) 5.08 

* Max chl Dpth ( ft ) 15.85 * Hydr. Depth ( ft ) 8.43 
* conv. Total (cfs) *5964132. 0 * conv. (cfs) *5964132.0 
* Length wtd . (ft) 495 . 80 wetted Per . (ft) * 3845.85 
* Min ch El (ft) 947 . 20 s hear ( l b/sq ft) 0 . 40 
• Alpha 1.00 * stream Power ( lb/ ft s) * 2.01 
* Frctn Los s (ft) 0.33 Cum Volume (ac re-ft) 290 . 25 * 8410.55 30.85 
* C & E LOSS (ft ) 0.02 *Cum SA (acres) 43 . 55 903 . 24 5.87 
*********************************************************************************************** 

Note : Multipl e cri tical depths were f ound at this l ocation . The critical depth with t he lowes t, vali d, 
water surface was used . 

CROSS SECTION 

RIVER : 1 
REACH: 1 

INPUT 
Desc ri pti on: 201.81 

RS: 201. 81 

Le f t a nd Ri ght Channel Bank Stai ons Interpol ated 
Station El evati on Data num= 98 

Sta El ev Sta El ev St a El ev Sta El ev sta El ev 
**** *** **** ********** * -~<* * * * * * ********** ** ** ** * * *'******* * ** * * * **** * * * * *** ** * ***** 
12574.1 961.8 12761. 8 962 12923 . 9 962.6 13108 .8 962.8 13276 . 3 963 
13435 .2 962.8 13461.6 960.9 13640 . 2 962 . 7 13758 . 3 961.2 13887.4 962 . 7 
14049.5 962 . 4 14230.8 962.1 14408 962 . 7 14585 . 1 963 .8 14774.2 962 . 7 
14940.9 962. 1 15056 . 2 964. 1 15099 967 . 8 15104 . 2 963.1 15275 .2 964 . 2 
15444.5 964. 1 15610.6 963.9 15771. 8 963.8 15946. 1 963.3 16142.1 962 . 7 
16322 .1 962 16382.5 963.6 16475.3 960 . 8 16709 . 7 962 . 1 16947 . 6 962 . 4 

17136 963 17301 963.8 17538.6 963 .1 17700 . 9 964.2 17890 . 2 965.6 
1793 5.7 965.617946.89963.6227 17964 960 . 6 18130 958 18246 . 7 956.1 
18277 .1 959.5 18483.2 960.9 18556 . 4 960 . 8 18619.6 964.6 18716 . 1 963.4 

18765 964 .3 18860.5 957.6 18955 958 . 4 19006.4 951.6 19072 . 9 957.9 
19139.8 953.9 19294 . 5 954.6 19378 . 9 957 . 7 19550.9 954.4 19605.4 951.1 
19693 . 5 953.4 19720.4 950. 1 19883.7 950.2 20049.4 953 20182 . 8 953 .5 
20285 . 8 953.2 20377. 1 957.6 20392.1 962.6 20421.1 948.6 20597 946.8 

20665 946.7 20832.3 946.1 20846.8 951.1 20855.6 956.4 20869.8 954.4 
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20881 .2 950.3 20908 . 5 
21169.8 946 21187 . 6 
21322.9 946.6 21496.1 

21803.27963 . 6213 21811 
21975.7 963.6 22 175.4 
22875 . 2 962 . 8 23093.9 

949.6 20924 
953.2 21244.2 
948.5 21522.9 
967. 1 21860 
965.3 22352. 1 
964.4 23169.5 

952. 5 20962.6 
956.3 21263.5 
951.7 21690.5 
969.2 21904. 1 

965 22654 
964.2 

Post-Pro j ect 
950.9 21000.7 946.6 
960.4 21295.1 951.3 
950.7 21775 950.9 
961 . 6 21929 . 9 965 
963 . 5 22715.1 963.5 

Mannin g ' s n values num= 
sta n val sta n val sta n val s t a n val Sta n val 

******************************************************************************** 
12574. 1 

21860 
. 025 17700.9 
. 025 21975.7 

sank Sta: Left Right 
17946.8921803 . 2 7 

Ineffective Fl ow num= 
Sta L Sta R El ev 

12574 .1 17935 . 7 969.2 
21859.6 23 169 . 5 969.2 

.065 17935.7 

.025 
.065 19378 . 9 

Lengths: Left Channel 
535 511.61 

Permanent 
F 
F 

Ri ght 
515 

CROSS SECTION OUTPUT Profi l e #PF#1 

.032 20392.1 

coeff contr. 
. 1 

. 037 

Expan. 
. 3 

******************************************'~<******************************************~<********* 
• E.G. El ev ( f t) 962 . 99 • Element Left 08 • Ch annel Right 08 • 
• vel Head (ft) 0 . 36 • Wt . n- Val . 0.037 
• w.s. El ev (ft) 962.64 • Reach Len . (ft) 535.00 511 . 61 515 . 00 

Cr i t w.s . (ft) 955.84 * Fl ow Area (sq f t) *342 51.95 
• E. G. Sl ope (ft/ft) *0 . 000619 *Area (sq f t) 1201.75 *34251.95 7 . 18 
* Q Tot a l (cf s) *164000.00 * Fl ow (cf s) * *164000 . 00 
• Top wi dth ( f t) * 5916.44 * Top wi dt h (ft) • 2255 . 78 * 3646 . 80 13 .87 

vel Total (ft/s) 4.79 • Avg. vel . (ft/s) 4 . 79 
* Max chl Dpth (ft ) 16.64 * Hydr. Dept h (ft) 9.39 
• conv. Total (cf s) *6592084 . 0 • conv. (c f s) *6592084.0 
* Length wtd. (ft ) 511 . 64 *wetted Per. ( f t) • 3662.92 
• Mi n ch El (ft) 946.00 * shear ( l b/sq f t) 0. 36 
* Al pha 1.00 * Stream Power ( l b/ f t s) • 1. 73 
• Frctn Loss (ft) 0 . 51 • c um volume (acre-ft) • 3651.2 3 • 7657.48 920.84 
• c & E Loss (ft) 0 . 02 • cum SA (acres) 948.44 860.35 503.67 
*********************************************************************************************** 

warni ng: 
warni ng : 
warni ng : 

Note : 

Divided f l ow computed for t hi s cross-secti on. 
The cross-secti on end points had to be extended vert icall y fo r the computed water surface . 
The conveyance rat i a ( upstream conveyance di vided by downstream conveyance) is 1 es s t han 
0 . 7 o r greater t ha n 1 . 4. This may i ndicate t he need for additional cross sections. 
Multipl e cri t ical depths were fou nd at th i s l ocati on . The critical depth wi t h the l owes t, 
water surf ace was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
*********************************************************************************************** 

E. G. El ev (ft ) 963. 10 • El ement Left os • c hann el * Ri ght os * 
• ve l Head ( f t) 0.35 • Wt . n-val . 0 . 037 

w.s . El ev (ft ) 962.75 • Reach Len . (ft ) 535 . 00 511 . 61 515.00 
* Cr i t w.s. (ft) 955.84 • Fl ow Area (sq ft) *34684.20 
* E.G. s l ope (ft / f t) *0 . 000597 • Area (sq f t) *34684.20 
* Q Total (c f s) *164000.00 • Fl ow (c f s) *164000.00 
• Top width ( f t) * 3650.46 • Top Widt h ( f t) • 3650.46 

vel Total ( f t / s) 4.73 * Avg. vel. (ft/ s) 4.73 
• Max chl Dpth (ft ) 16.75 • Hydr. Depth (ft) 9.50 
• conv. Total (cfs) *6711267 . 0 • conv. (c f s) *6711267.0 
• Length wtd. (ft ) 511 . 61 • Wet t ed Per. ( ft ) • 3666.82 
• Min Ch El ( ft ) 946 . 00 • Shear (lb/ s q ft) 0.35 
• Alpha 1. 00 • St ream Power ( l b/ ft s) • 1. 67 
• Frctn Loss (ft ) 0 . 49 • Cum vol ume (acre-ft) 290 . 25 • 8029 . 43 30.85 
* C & E LOSS (ft) 0 . 03 *Cum SA (acres) 43.55 860.66 5.87 
*********************************************************************************************** 

wa rni ng: 
warning: 

Note: 

Divided f l ow computed for t hi s cross-section . 
The conveyance ratio (upstream conveyance di vided by downstream conveyance) is l ess than 
0 . 7 or greater t han 1.4 . Thi s may indicate t he need for additi onal cross secti ons. 
Mul tip l e cri t i cal dept hs were found at t hi s l ocat i on . The cri t i cal depth wi t h th e l owest , 
water s urf ace was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Desc ription: 201.71 

RS: 201.71 

Left channel Bank Stai on I nt:erpo l a ted 
Station El evati on Data num= 97 

Sta El ev St a El ev Sta El ev s t a El ev Sta El ev 
* ***** **** * * * * ******* ** * * * * * * * * * ** ************ * * * * * * *** * ** *** ***** * * * ********* ** 

12659.2 961. 6 12855 . 6 961 13000 961 13129.9 960.8 13180.2 962. 1 
13187.7 959 . 3 13371. 2 960 13521. 5 960 . 3 13689.3 960. 5 13844. 9 960.6 
13979.7 960 . 3 14193 . 8 960.9 14324. 5 960 . 9 14461 961 14593 . 2 960 . 9 
14774.5 961. 4 14909 . 4 960.6 15132. 5 961. 7 15192 . 9 963.1 15384 . 5 962 . 1 
15537.8 962 . 3 15716.6 961. 2 15856. 1 961. 1 1608 2. 6 960 . 9 162 10. 7 961. 2 

16383 961 16 543.7 961 16684.4 961. 3 16813 . 5 961.2 16941.4 961. 7 
17106.2 961. 5 17255.2 962 17388.3 961. 5 17585.2 961.5 17706.7 962 . 1 
17766 . 4 963. 8 17769.2 962. 5 17794.4 964.5 17957 . 8 964. 3 18096. 3 964 . 8 

18107 . 05962 . 8899 18140 .2 957 18197 . 6 953 . 2 18356.6 956.6 1844 1. 5 961. 3 
18556. 1 957 . 7 18600. 1 958 . 6 18651. 3 956 . 4 18676. 1 956.9 18707 951. 3 

18764 957 18831.5 958.2 19007 . 5 955.3 19076 . 4 952 19279. 5 954. 1 
19409 . 2 953.7 19475.6 949.9 19555 . 7 955.6 19660.9 959 19739.3 954.2 
19763 . 1 949.4 19910.3 95 1 19978.4 951. 1 20023. 1 954 . 8 20199 956 
20304 . 5 951.4 20347 . 1 954.9 20447.3 951. 1 20499.8 956 . 3 2055 4 . 9 954.5 
20692 . 6 956. 1 20848 . 5 954 . 8 20899.8 950.2 20984 . 5 949.7 21011.3 946 
21148.8 948 . 4 21186.8 951.7 21268. 1 954.5 21355 953 . 1 21433.7 954 . 9 
21490.6 959 . 4 21528.5 960.3 21661.1 959.7 21837 . 7 959.7 21975.8 962 . 2 

22098 963.6 22 111. 4 961.1 22160.6 964.1 22190 . 7 962 . 9 22353.1 963.4 
22385.7 963.3 225 16.6 964.2 22615.8 964 . 3 22832.1 963.4 22981.6 963.4 
23127.8 962.8 23246 962 

Manning's n values num= 
Page 140 

val id, 

valid , 



• 

• 

• 

Post-Project 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

******************************************************************************** 
12659 . 2 . 025 17706.7 .065 18096 . 3 .065 19660.9 . 032 205 54.9 .037 

21355 . 025 21528.5 . 025 

Bank Sta: Left Right Lengths : Left Channel Right Coeff Contr. Expan . 
18107. OS 21528. 5 505 489.63 495 .1 . 3 

Ineffective Flow num= 
Sta L Sta R El ev Permanent 

1265 9 .2 18096 . 3 966 F 
22098 23246 966 F 

CROSS SECTION OUTPUT Profile #PF#1 
********************************************************************************** ************* 
• E.G. Elev (ft) 962 . 46 • El ement Left OB • channel * Right OB • 
• vel Head (ft) 0 . 59 • Wt. n-val. 0.040 0.025 
• w. s. Elev (ft ) 961.87 • Reach Len. (ft) 505 . 00 489 . 63 495.00 
• Crit w.s. ( ft ) 958.21 • Flow Area ( s q ft) *25898 . 28 759.85 
• E.G . slope ( ft / ft ) *0.001826 • Ar ea (sq ft ) • 3860.96 *25898 . 28 766 .2 5 
• Q Total ( cfs) *164000 . 00 • Flow (cfs ) *161174.80 * 2825.19 
• Top width (ft) • 8308 .19 • Top width ( ft) • 4446.92 • 3415.69 445.58 

vel Total (ft/ s) 6.15 • Avg. vel. (ft/ s) 6.22 3.72 
• Max chl Dpth (ft) 15.87 • Hydr. Depth (ft) 7 . 58 1. 77 
• conv . Tota l (cfs ) *3838417.0 • conv. ( cfs) *3772294.0 • 6612 3 . 6 
• Length Wtd . (ft) 489.70 • Wetted Pe r . (ft) • 3420 . 11 428.91 
• Minch El ( ft) 946.00 • s hear ( lb/ sq ft) 0.86 0 . 20 
• Alpha 1 . 01 • Stream Power ( l b/ ft s) • 5.37 0.75 
• Frctn Lo s s (ft) 0.78 • cum Volume (acre - ft) • 3620.14 • 7304 . 25 916 . 27 
* C & E LOS S (ft) * 0 . 02 * Cum SA (acres) * 907 . 28 * 818 . 87 * 500.95 * 
*********************.:.*************************************************************** ********** 
wa rning: Di vided flow computed fo r thi s cross- section. 
warning : The c ros s- section end points had to be extended vertical ly for the computed wate r s urface. 
Note : Multiple criti cal depths were found at this l ocation. The crit i cal depth wi th the lowest , valid , 

wat er surface was used . 

CROSS SECTION OUTPUT Profile # PF#2 
************************************************************* ********************************** 
* E. G. Elev (ft) 962 . 58 * El ement Left OB * Channel * Right OB * 
• vel Head (ft) 0 . 60 • Wt. n-val. 0.040 
• w.s . Elev (ft) 961.98 • Reach Len. (ft) 505.00 489.63 495.00 
• crit w. s. (ft) 958 . 21 • Flow Area (sq ft ) *26277.29 
• E.G. slope (ft/ ft) *0. 001807 • Area (sq ft) *26277 . 29 
• Q Total (cfs) *164000.00 • Flow (cfs ) *164000 . 00 
• Top width (ft) • 3415.69 • Top width (ft) • 3415.69 

vel Total (ft/ s) 6.24 • Avg . vel. (ft/s) 6 . 24 
• Max chl Dpth (ft) 15.98 • Hydr. Depth (ft) 7 . 69 
• conv. Total (cfs) *3858296 . 0 • conv. (cfs) *3858296 . 0 
• Length Wtd . (ft) 489.63 • wetted Per. (ft) * 3421 .90 
• Minch El (ft) 946.00 • shear ( l b/ sq ft) 0.87 
• Alpha 1.00 • stream Power ( l b/ft s) • 5 . 41 
• Frctn Loss (ft) 0.76 • cum volume (acre-ft) 290.25 • 7671.43 30 . 85 
• c & E Loss (ft) • 0.03 • cum SA (acres) • 43.55 • 819.17 5 . 87 
**************** ***** **************************** ************ ********************** ************ 
Note : Mu l tipl e critical depths were found at th i s l ocation. The cri t i cal depth with the lowest, valid, 

water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201. 62 

RS: 201.62 

Left Channel Bank Stati on Interpolated 
Stati on El evation Data num= 97 

Sta El ev Sta El ev Sta 

12723 . 6 960.1 12862 . 6 960. 3 13017.9 
13267.4 959 13436 . 1 959.9 13621.5 
14075.1 960 . 4 14269.1 960.4 14410.3 
14845 . 4 961. 8 15072. 7 961 15207.9 
15676 . 2 961 15821 960.6 15995.5 
16491.6 961.1 16630 .4 960.7 16799.9 
17197.5 958.5 17331.6 959.3 17350.4 
17788 . 7 963. 5 17792 . 9 962. 2 17963.6 
18233.5962.1533 18253.2 953.1 18417 . 5 
18864 . 3 951.9 18956 . 1 956 . 6 19045 . 2 
19237.7 952.1 19435.3 953.3 19483 
19677 . 3 954.6 19737.2 953.8 19772.7 
20213 . 3 953.8 20358.7 952.9 20472 . 9 
20619 . 5 953.2 20653.6 948 . 7 20723.6 
20962 . 2 949.9 20990.6 945.6 21150.5 

21351 951.4 21457.3 955.6 21477.5 
21824 959 . 8 21964.5 960.6 22074.2 

22197.1 961.9 22233.4 963.7 22249.4 
22491.4 963.3 22714.7 962.8 22775.6 
23268. 1 960.6 23318.4 961.5 

Manning ' s n val ues num= 9 
Sta n val Sta n val Sta 

12723.6 .025 16799 . 9 .15 17197 . 5 
19577 . 032 20509. 2 .037 21351 

Elev sta 

960. 4 13156 . 4 
960 . 4 13766.2 
960.9 14542 . 3 
961.9 15344.9 
960. 4 16157.9 
960. 5 16987.6 
962. 3 17555 
963. 3 18107 
953. 4 18563.5 
956.9 19129.4 
951. 6 19522 
949. 2 19918.1 

95 2 20509.2 
953. 3 20794.2 
945.9 21165.2 
960 . 2 21514.2 

961 22085 
962.1 22301 
962 . 8 22945.1 

n Val sta 

.02 5 17792.9 

.02 5 21477.5 

Bank sta: Left Right Lengths: Left Channel Right 
18233.5 21477.5 485 486.48 510 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

12723 . 6 18229.7 965 F 
22233.4 23318.4 963.9 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

El ev sta Elev 

960 . 4 13253 . 3 961.5 
960.5 13909.8 960.4 
960.9 14677.4 961 
961.6 15510.2 961.6 
960.8 16296 961.1 
960.1 17022.4 962 
961. 1 17693 . 7 961. 5 
962.8 18229.7 963.9 
953 . 4 18723.5 952.3 
952 . 1 19159 . 3 954 . 5 
953.4 19577 948.8 
949.3 20064 .6 953.2 

950 20584.5 955. 3 
955.3 20904.8 954.6 
946.9 21199.1 955.3 
959.4 21654.6 959.9 
959.8 22090.5 961.3 
963.2 22456.6 963.4 
962.7 23131.5 962.5 

n val sta n val 

.065 18229 . 7 . 065 

.025 

Coeff Cont r. Expan . 
.1 . 3 
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Post-Project 
**********************************************************************1<***1t******************* 
• E. G. El ev (ft) 961.66 • El ement Left OB • channe l • Right os 
*vel Head ( ft) 0 . 51 * Wt. n-val . 0.041 0.025 
* w.s . El ev (ft) 961.15 • Reac h Len. (ft) 485.00 486.48 510 . 00 
• Crit W.S. ( ft) 956 . 72 * Fl ow Area (sq ft) *28110.98 662.38 
* E. G. s l ope (ft/ft) *0. 001385 *A rea (sq ft) 2551.77 *28110.98 681.56 
* Q Total (cfs) *164000 . 00 * Flow (cfs) *162456 . 50 • 1543.48 
• Top widt h (ft) • 7614 . 80 • Top width (ft) : 3690.53 • 3241.81 682.45 

ve l Total (ft/s) 5 . 70 • AVg. vel. (ft/s) 5 . 78 2.33 
* Max Chl Dpth (ft) 15 . 55 * Hydr. Depth ( ft) 8 . 67 1.08 
• Conv. Total (cfs) *4406350.0 • conv. (cfs) *4 364879.0 • 41470.3 
• Length Wtd. (ft) 486 . 98 * wetted Per. ( ft) • 324 7. 77 612. 70 
• Mi nch El (ft) 945.60 s hea r (lb/ sq ft) 0.75 0.09 
• Alpha 1.02 • stream Power ( l b/ ft s) • 4.33 0.22 
• Frctn Loss (ft) 0 . 78 *cum volume (acre-ft) • 3582 . 97 • 7000.71 908.04 
* C & E LO SS (ft) 0.02 *Cum SA (ac res) 860.11 * 781.46 * 494 . 54 * 
************************************************************* ********************************** 

warn ing: Di vided flow computed for this cross-section. 
warn ing : The cross-section end points had to be extended vertically for the computed water s u r face . 
Note : Multiple cri tica l depths were found at this l ocation. The critical depth with the l owest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profi le # PF#2 
*********************************************************************************************** 

E. G. El ev (ft) 961.80 * Element Left OB • Channel * Right OB • 
• ve l Head (ft) 0.51 • Wt. n-val. 0 . 041 
* w.s . Elev (ft) 961.28 *Reach Len. (ft) 485.00 486.48 510.00 
* crit w. s . (ft) 956 . 72 * Flow Area (sq ft) *28552 . 62 
• E.G. slope (ft/ft ) *0.001343 • Area (sq ft) *28552 . 62 
• Q Total (cfs) *164000.00 • Fl ow (cfs) *164000.00 
• Top widt h (ft) * 3241.81 • Top width (ft) • 3241.81 

vel Total (ft/s) 5 .74 • Avg. vel . (ft/s ) 5.74 
• Max chl Dpth (ft) 15.68 • Hydr . Depth (ft) 8.81 
• Conv. Total (cfs) *447 5808 .0 • Conv . (cfs) *4475808 .0 
• Length Wtd. (ft) 486.48 * wetted Per . (ft) • 3248.99 
• Minch El (ft) 945.60 • shear ( lb/sq ft ) 0 .74 
• Al pha 1.00 • Stream Power ( l b/ft s) • 4.23 
• Frc tn Loss (ft) 0 . 77 • cum volume (acre- ft ) 290.25 • 7363.28 30.85 
• c & E Loss (ft) 0 . 01 • cum SA (acres) 43 . 55 781.75 5.87 
************-!::********************************************************************************** 

Note : Mu l tiple critical depths were found at this location. The critical depth with the lowest, valid, 
wat er surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Descript i on: 201.52 

RS : 201.52 

Left Channel Bank Stati on Interpol a ted 
Stati on El evation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
***************************1<*************1:11:************************************* 

12786.6 960.2 12939.6 960.1 13099 960.1 13244.9 960.2 13300.5 962 . 8 
13357 .3 959.7 13501.3 960.4 13678.7 959.8 13830.9 960 14035. 1 959 . 9 
14185.2 959 . 4 14386.6 959.8 14539 959 .6 14722. 7 959 .3 14894.1 959 . 5 
15114.2 959.2 15254.5 962.1 15427 . 2 959.8 15592.7 959.9 15779.1 959 .7 
15959 .1 959.6 16138.8 959.3 16313 . 2 960.4 16492.7 958.5 16665.8 959 
16834 .1 958 17009. 5 957 . 5 17081.3 959. 5 17261.7 956 17408.3 957.9 

17566 960 17731.1 959.6 17842.3 960.3 17845.2 962.917943 . 73961 . 3971 
18009 . 1 960.4 18087 . 6 959. 9 18104 . 5 954 18264.9 951.7 18427 . 6 949.5 
18577 . 1 948.4 18651.6 946 . 4 18699 .1 952.7 18753.8 949 18784.8 949 . 1 
18848 . 6 953 .1 18893 . 8 954 18925 . 3 958 19065.9 958.5 19153 954.3 
19223 . 7 956.3 19377 949 . 7 19404 . 1 948. 6 19480. 7 949.5 19 540.9 947.7 
19607 . 6 95 1. 7 19748 954 . 6 19781.1 954.1 19818.6 949.6 19876.6 948.4 

19936 956 . 7 20100.5 954.2 20244 952.7 20403.3 950.4 20550.4 948.2 
20608.4 948 20715.6 953.3 20891.6 948.2 20923.4 941. 8 20972 . 4 940 . 9 
20990.6 945 . 3 21048.3 948 21178 947.3 21216.5 954.8 21254.9 957 
21391.4 958 . 4 21554.4 958 21596 .8 958.1 21777.9 958 . 2 21934.4 958 . 6 
21995 . 7 958.3 22004 . 2 960 . 1 22157.3 959.4 22212.5 961.1 22218.9 959.2 
22225 . 8 961.6 22299 . 7 963.1 22311.3 960.4 22338.4 962.5 22478.8 962.4 
22674 . 4 962 . 5 22848 . 1 961.1 22905 .9 961.6 23058.8 963 .2 23081.5 963.2 
23263.4 961.3 23370 959 . 8 

Manning ' s n val ues num= 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

*****************************11:************************************************** 
12786.6 .025 17009.5 .15 17261.7 .025 17845.2 .15 19480.7 .032 

20244 . 037 21391.4 .025 

Bank Sta : Left Ri ght Lengths: Left channel Right coeff Contr. Ex pan. 
17943.73 21391. 4 495 492 .06 495 .1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 

12786.6 17845.2 963.2 F 
222 12. 5 · 23370 963.2 F 

CROSS SECTION OUTPUT Profile #PF#1 
********* *********** ******************************* ******************************************** 
* E.G. El ev (ft) 960.87 * Element Left OB * channel * Right OB * 
• vel Head (ft) 0.46 * Wt . n-val. 0.049 0.025 
• w.s. El ev (ft) 960.41 * Reach Len. (ft) 495.00 492.06 495 . 00 
* Crit w.s. (ft) 955 . 39 • Flow Area (sq ft ) *28831. 95 1431 . 09 
• E.G. slope ( ft / ft) *0 . 001854 • Area (sq f t) • 4789.06 *28831. 95 1448 . 82 
• Q Total (cfs) *164000 . 00 * Fl OW (cfs) . *158597 . 90 • 5402.08 
* TO~ Width (ft ) • 8984.51 • Top wi dth (ft) * 4752.04 • 3382.87 849.60 

ve Total (ft / s) 5 . 42 • Avg. vel . (ft/ s ) 5. so 3. 77 
* Max Ch l Dpth ( ft) 19.51 • Hydr . Depth (ft ) 8. 52 1. 79 
* conv. Total ( cfs) *3808935. 0 • conv . (cfs) *3683471 . 0 *125464.6 
• Lengt h wtd . (ft ) 492. 14 • wetted Per. (ft ) • 3388.49 798.86 
* Min Ch El (ft) 940.90 • Shear ( l b/ sq ft ) 0.98 0.21 
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• 

• 

• 

Po st -P rotect 
*Al pha 1.01 * S1:ream Power ( l b/ ft s) * 5.42 0. 78 
* Frctn Loss (ft) 0 .8 5 *cum vol ume (acre-ft) • 3542. 10 • 6682.74 895 . 57 
* C & E LO SS (ft) 0 . 01 *Cum SA (acres) 813. 11 744.46 485 . 58 
* * * * 'k * * 'k * 'k * 'k * * * * * 'k * * * * * 'k * * * * 1: 1: * * R * 1dc1: * 'k * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

war ni ng : Divided f l ow computed for this cross-section. 
warni ng: The cross- s ecti on end points had to be ext ended vert icall y for t he comp uted wat er s urface . 
Note: Mul t i pl e cr i tical depths were fo un d at thi s l ocati on . The c ri t i cal depth wi t h t he l owest, valid, 

water s urf ace was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E.G. El ev (ft) 961.02 • El ement Left OB • c hann e 1 • Ri ght OB • 
• vel Head (ft) 0. 49 • Wt . n-val. 0.049 
• w.s. Elev (ft) 960 . 53 *Reach Len. (ft) 495.00 492.06 495.00 
* Crit w. s. ( ft) 955.39 * Flow Area (sq ft) *29242 . 62 
• E.G. slope (ft/ft) *0. 001898 * Area (sq ft ) *29242. 62 
* Q Total ( cfs) *164000.00 * Flow (cfs) *164000 . 00 
* Top wi d1:h (ft) • 3382.85 * Top width ( ft) * 3382.85 

vel Total (ft/s) 5.61 * Avg. vel . (ft/s) 5.61 
• Max chl Dp1:h (ft) 19 . 63 * Hydr . Depth (ft ) 8.64 
* conv. Total (c f s) *3764143 .0 * conv . (cfs) *3764143 . 0 
* Length Wtd. (ft) 492.06 *wetted Per. ( f t) * 3390.73 
• Mi nch El (ft) 940.90 *shear (lb/sq ft) 1. 02 
• A 1 ph a 1. 00 * stream Power (1 b/ ft s) 5. 73 
• Frctn Loss (ft) 0.86 *cum volume (acre-ft) 290.2 5 * 7040.55 30.85 
* C & E LOSS ( f t) 0.01 *Cum SA (ac res) 43.55 744.76 5.87 
*********************************************************************************************** 

Note: Mu l t i pl e cr i tical depths were fou nd at t his l ocati on . The criti cal dept h wi t h th e lowes t , vali d, 
water s urface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201.43 

RS : 201.43 

Left Channe 1 Bank Sta tion Interpo 1 a ted 
station Elevation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
********"*******************************1t""*****-1t********************************* 

12790 . 4 959.2 12931.7 959.4 13106 . 1 959 . 5 13261. 9 959.6 13426 . 6 960 . 3 
13574.8 960. 1 13719.2 960 13863 . 6 960.3 14015 . 4 959.4 14162. 1 960 . 1 

14260 960.7 14418.2 961.9 14556.8 961. 4 14697.8 960 . 6 14846 .1 959. 1 
15008.5 959. 1 15194.6 958.6 15331 . 7 959 .1 15511. 6 959.4 15657.5 959. 5 
15799. 1 959.9 15827.9 961. 5 15973 . 4 960 . 8 16110 .8 960.5 16254.2 959.9 
16478.5 958 . 116617 . 9 958 16780 . 3 959 . 8 16924. 1 959. 3 17061.9 956 
17202.1 956 . 4 17374 . 3 959 17594 . 2 959.4 17734 959.4 17844.3 960.3 
17853 . 5 961.9 17859.2 959.6 18001.4 960 . 7 18014.9960 . 4907 18053 959 . 9 
18066.9 952 . 8 18179.7 952 . 8 18317 950.6 18459.7 949.9 18597.4 947 . 5 
18738 . 8 948 . 8 18799.8 954 . 8 18924.3 958 19076.8 958.9 19195.5 956.6 
19253.6 950 . 7 19403 . 4 947 19416.1 948 . 3 19450 .8 947.6 19528.4 954 . 4 
19671.9 955.8 19712.9 955.8 19744.1 948 . 3 19847.5 947 . 6 1985 1. 7 953 .1 
19996 . 8 955. 1 20141.7 954.2 20303 . 2 954 . 8 20474 . 6 95 1. 5 20649 946 . 3 
20689.8 947.9 20719 . 5 943 . 8 20747 . 5 947 . 5 20911. 6 947 20951.8 947 . 8 
20976.3 941. 3 21080.6 942.7 21100 . 4 945 . 1 21136.4 946.2 21179 . 1 944.6 
21271.5 950 . 5 21342.1 957.5 21353 . 3 959.8 21363. 1 957 . 2 21516.4 957.7 
21676 . 7 958.3 21814.1 958.7 21883 958.4 22035.4 957 . 9 22 182.8 959 . 4 
22322.3 960.9 22328.9 958 . 7 22340 962.3 22362 . 8 960.4 22606.3 961.2 
22648.5 961.2 22787 960.2 22945.6 960.3 23094 . 6 961. 1 23289 . 3 961 
2334 1. 9 960.2 23387 .4 958.8 

Manning's n va 1 ues num= 7 
sta n val sta n val Sta n va l St a n val s t a n val 

*** ****1<******"'**********************************************""*""******1<*1<1<1<1<**** 
12790.4 . 043 15827.9 . 065 17202. 1 . 025 17853. 5 .15 19253 . 6 .032 

20649 .037 21342 . 1 .025 

Bank Sta : Left Right Lengths : Left channel Ri ght coeff contr. Expan . 
18014.9 21342. 1 555 519.88 505 . 1 . 3 

I ne f fective Flow num= 
Sta L Sta R Elev Permanent 

12790.4 18000 962 . 3 F 
22322 . 3 23387.4 962.3 F 

CROSS SECTION OUTPUT Profil e #PF#1 
*****************************************1<1<******* ********************************************* 
* E.G. El ev (ft) 960.01 * El ement Left OB * Chan nel * Ri ght OB * 
• vel Head ( f t) 0.55 * wt. n-val. 0.042 0 . 025 
* w.s. Elev ( f t) 959.46 * Reach Len. (ft ) 555.00 519.88 505 . 00 
* crit w.s. ( f t) 954 . 87 * Fl ow Area (sq ft) *26895.29 * 1076.51 
• E.G. slope (ft / f t) *0 . 001619 *Area (sq ft) * 1820.20 *26895.29 * 1085.40 
* Q Tot al (cfs) *164000 . 00 *Fl ow (cfs) *160971. 10 * 3028.85 
* Top wi dth ( f t) * 6526.99 *Top wi dth ( f t) • 2369 . 07 * 3288.24 869.68 

vel Tot a l ( ft /s) 5 . 86 * Avg. ve l. (ft/s) 5 . 99 2 . 81 
* Max ch l Dpth (ft ) 18. 16 * Hydr . Depth ( ft ) 8 . 18 1. 28 
* conv. Tot a l (cfs) *4076199.0 * Co nv. (c f s) *4000917.0 * 75281 . 8 
* Le ngth wtd. ( ft ) 519.63 *wetted Per. (ft ) * 3296.86 • 844 . 04 
* Min ch El ( ft ) 94 1. 30 * s hear (1 b/ sq ft ) 0. 82 0 . 13 
* Al pha 1 .03 * St r eam Power ( lb/ f t s) * 4.93 0 . 36 
• Frctn Loss ( f t) 0.94 *cum vol ume (acre-ft) * 3504.55 • 6367 .99 881.17 
* c & E Loss (ft ) • 0 . 01 * cum SA (acres) * 772 . 65 * 706 . 78 * 475 . 81 
*********************************************1<*********'************ **** ** ** ****** ************** 

warning: Di vi ded f l ow computed f or th i s cross-sect i on . 
warni ng : The cross-section end po ints had t o be extended vert i call y for t he computed water sur f ace. 
Note: Multipl e cri t i cal depths were f ound at th i s l ocat1on. The cri ti cal dept h wi t h t he l owes t, vali d , 

wat er s urface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
**********'*'*'******1<1<1<********************* ********************** ********** *********** ********** 
* E.G. Elev (ft ) 960.15 * Element Left OB * chann e 1 * Ri gh1: OB * 
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Po s t - Project 
• vel Head (ft) 0.56 • wt. n- val . • 0.042 
• w. s . El ev (ft) 959.60 • Reach Len . (ft) 555 . 00 519.88 505.00 
• crit w.s. (ft) 954.87 • Fl ow Area (sq ft) *27334.01 
• E.G. slope ( ft / ft) *0 .001604 Area (sq ft) *27334 . 01 
• Q Total (cfs) *164000 . 00 • Flow (cfs) *164000.00 

Top wi dth ( ft ) * 3288.24 • Top width (ft) • 3288 . 24 
ve l Total (ft/s) 6.00 * Avg. vel . ( ft /s) 6.00 

• Max chl Dpth ( ft ) 18 . 30 • Hydr. Depth ( ft) 8.31 
• conv. Total (cf s) *4094692.0 • conv . (cfs) *4094692 .0 
* Length wtd . (ft) 519.88 • wetted Per. (ft) • 3299.09 
* Minch El ( f t) 941.30 • Shear ( lb/ sq ft ) 0 . 83 
• Alpha 1.00 • Stream Power ( lb/ ft s) * 4.98 
• Frctn Loss (ft) 0.92 • Cum Volume (acre-ft) 290. 25 • 6721.00 30.85 
* C & E LOSS (ft) 0 . 01 ° Cum SA (acres) 43 . 55 707.08 5.87 
***************** ***********1<************************'1<'!::********1<**1<*1<************************** 

Note: Multipl e critical depths were found a t this l ocation. The c ritical depth wi t h the lowest, valid, 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201 . 33 

RS : 201. 33 

Left Cha nne 1 Bank Station I nte rpo 1 a ted 
Station El evati on Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
*"'*"'************** ************************************************************** 

12785 . 7 957 . 8 12951.9 958.1 13134.4 958 . 1 13293.5 958.1 13493.4 958.4 
13649.5 958 . 9 13744.1 960 . 9 13758.6 959 . 4 13925.5 959 1408 5.7 958.6 
14255 .8 961. 3 14420.6 961.4 14593.6 961.2 14794.8 960 . 7 14992.6 959.3 

15164 957 . 6 15345.7 958.5 155 20.6 959.3 15694 . 3 959 . 9 15854.4 959.9 
16014.9 960 . 3 16184.1 960.4 16362 . 7 960.3 16517 . 9 960.6 16680.1 958.6 
16837.4 958 . 7 16937 956.7 17109 . 2 956.2 17266 . 3 958.7 17288 .5 957.8 
17465 . 9 959.2 17667.7 959 17831.2 959.5 17862 961.6 1792 9 .5 961.8 
17948.2 960 . 418049.52959.5026 18072.4 9 59. 3 18086. 6 953 18242.2 954 . 4 
18398.7 954.5 18556 . 7 954.3 18607.2 952.5 18626.2 948 . 5 18634.2 950 
18715.7 949.6 18791 954.8 18874.7 955.9 18937.2 954 . 7 18984.3 948 
19116.8 949.1 19140 . 9 943 19269 . 7 945.9 19315 948. 3 19489. 9 950.7 
19565.6 952.4 19588.8 955.2 19608 . 2 948. 1 19752.9 948 19806 . 6 953 
19969.5 952.2 20134.6 953.3 20171 . 4 952.2 20226 . 7 955.4 20293.9 954.2 
20341.3 955.5 20424.9 951.7 20512 . 5 950.6 20548.8 944.7 20652 . 6 950 
20769 . 7 946.7 20843.2 955 21006.1 948.3 2105 7.8 946.6 21076 . 8 943.6 
21236 . 1 944.8 21304 . 1 946.3 21310.7 945 21357 957.5 21381.8 958 . 1 
21545.7 957.7 21548 . 3 957.8 21799.8 956.8 21810.6 956 . 8 22056 .9 957. 1 
22107.8 957 . 3 22115 958.6 22356.1 957.9 22513 . 8 959.5 22624 . 6 962.2 
22794.7 960.7 22966.1 961 23037.1 962.1 23192.4 961. 3 23366 . 6 961. 5 
23397.6 960.4 234 44 960.7 

Manning's n va 1 ues num= 
~ n~ ~ n ~ ~ n ~ ~ n ~ ~ n~ 

****1<**************************************** * *****1:* * ********************** * *** 
12785.7 . 043 15854.4 . 065 17266.3 . 025 17929. 5 . 15 19116.8 .032 

19315 .037 21381.8 . 025 

Bank Sta: Left Right Lengths: Left Channel Right coeff contr. Ex pan. 
18049. 52 21381.8 515 514 . 62 515 .1 . 3 

Ineffective Flow num= 
Sta L Sta R El ev Permanent 

12785.7 17929 . 5 962.2 F 
22624 . 6 23444 962.2 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
********** * ***** *** * * ** * *************** * *********** * * ****** ***************-tl*************** * * * * * 
• E. G. Elev (ft) 959.06 • El ement Left OB * Chann el * Ri ght OB * 
• ve l Head (ft) 0.63 • Wt . n-val . 0.042 0.025 
• w. s. Elev ( ft ) 958.44 * Reach Len . (ft) 515.00 514.62 515 .00 
• crit w.s . (ft) 954.88 • Fl ow Area (sq ft ) *25245.53 889.59 
• E. G. s l ope (ft/ft ) *0.002024 • Area (sq ft) 944.14 *25245.53 889.59 
• Q Tota l (cfs) *164000.00 • Flow (cfs) *161537 . 10 * 2462.93 
* Top width (ft) * 5745.25 • Top width (ft) • 1467.85 * 3307.46 969.94 

vel Total (ft/ s) 6.28 • Avg. vel . (ft/s) 6.40 2.77 
• Max chl Dpth ( ft ) 15.44 * Hyd r . Depth (ft) 7.63 0.92 
• conv . Total (cfs) *3645795.0 * conv. (cfs) *3591043 . 0 * 54752.0 
• Length wtd. (ft) 514.63 * wetted Per . (ft) • 3316.01 * 970 . 05 
• Min ch El (ft) 943.00 * shea r (1 b/ sq ft) 0. 96 0.12 
• Alpha 1.03 • stream Power ( lb/ ft s) • 6 . 15 0.32 
* Frctn Loss (ft) 1.00 • Cum volume (acre-ft) • 3486 . 94 • 6056 . 85 869 . 72 
* C & E LOSS (ft ) 0.01 * Cum SA (acres) * 748 . 21 667 . 42 * 465 .14 * 
********************** **** ** ****************1::1::1:1::1::1:*1: **1:**1::******** ** *************************** 

war ning : 
warni ng : 
war ning: 

Divided flow computed for this cross-sect ion. 
The cross -section end points had to be extended verticall y for the computed water s urface . 
The energy loss was great er than 1 . 0 ft (0.3 m) . between t he current and previous cross 
section. Thi s may indi cate the need for additional cross sect ions. 
Multip l e critical depths were f ound at this l ocat ion. The criti cal depth with the lowest, 
wate r s urface was used. 

Note: 

CROSS SECTION OUTPUT Profile #PF#2 
************************************************* *1::****************************** ******* ******* 
* E. G. Elev (ft ) 959 . 23 * El ement Left OB * channe l * Right OB * 
• vel Head ( ft ) 0.63 • Wt . n-val. 0.042 
* w.s. Elev ( ft ) 958.60 * Reach Len. ( ft ) 515 .00 514.62 515.00 
* Crit w.s. ( ft ) 954.88 • Flow Area (sq ft) *25785.53 
• E. G. s lope ( ft / ft ) *0 . 001959 • Area (sq ft ) *25785. 53 
• Q Total (cfs) *164000 . 00 * Flow (cfs) *164000.00 
* TO~ Wi dth (ft) * 3307.45 * Top Width ( ft ) • 3307 . 45 

ve Total (ft/ s) 6. 36 • Avg. vel . (ft/ s) 6. 36 
* Max Chl Dpth ( ft ) 15.60 • Hyd r . Depth ( ft ) 7 . 80 
• conv. Total (cf s) *3705386.0 * Conv. (cfs) *3705386. 0 
• Length Wtd. ( ft ) 514.62 • wetted Per. (ft ) • 3316 . 67 
* Mi n Ch El (ft) 943.00 • shear (1 b/ sq ft ) 0.95 
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Post-Protect 
*Al pha 1.00 • stream Power ( l b/ f t s) * 6.05 
• Frctn Loss (ft) 0 . 96 • c um vo lume (acre- f t) • 290 . 25 * 6404.02 30 .85 
* C & E LO SS ( f t) * 0 . 01 * Cum SA (ac res) * 43.55 * 667 . 72 * 5. 87 
*************************************************'~<********************************************* 

Note : Multipl e cri tical dept hs were fo un d at thi s l ocati on . The criti cal depth with the l owest, valid, 
water surf ace was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201.24 

RS: 201.24 

Left channel Bank Station Interpol a ted 
Station Elevation Data num= 97 

Sta El ev sta El ev sta El ev Sta El ev Sta El ev 
******1dr'tdr******************************************************** ************** 

12806 955.8 12962.7 956.3 13145 . 6 957.3 13331. 4 956.5 13517.2 956.2 
13697. 1 957 . 3 13855.5 957.4 14010 . 3 95 7 14164.7 956.7 14318 . 4 958 . 2 

14482 958 . 5 14660 956 . 8 14688 .4 957.7 14821. 8 955 . 2 14989 957.8 
15156 956.9 1532 4 .8 957 . 6 15476 .8 959 15632.7 959 . 6 15787 959 . 8 

15939.5 959 16132.2 958 . 4 16296.2 957.9 16464.6 957 . 9 16632. 1 958. 1 
16801.9 956.7 16986 .8 954.6 17117.8 954 . 3 17180 . 2 958 . 7 17353.5 957.6 
17566.1 957 . 4 17719. 1 957 . 9 17947.6 957.8 18063.5 959.918067 . 36958 . 4367 
18084 . 6 951. 9 18123.2 954 . 4 18273.7 954 .7 18463 . 7 954.1 18640 . 4 954. 1 
18769.1 951.5 18834.7 946.6 18852. 7 947.7 18957 944.8 19101. 5 944.9 
19190.4 949.6 19365.4 949.8 19479 . 4 950.7 19501.5 945.5 19659.5 947.2 
19709.9 95 1 19861. 9 951.5 20036 . 3 950.6 20116 . 5 953 20174.4 956.4 
20272.4 956.3 20322 . 3 953.3 20397.8 952.3 20534 . 1 946.8 20728. 3 949.3 
20901.9 952.6 21060.4 953.1 21108.8 948 . 4 21143.3 943. 1 21322.6 943 

21477 945 . 1 21515 . 7 945 . 4 21547.4 956.4 21570 957 . 6 21573 . 6 955.3 
21742 .9 955.8 21840.8 955.8 22073.6 956.2 22315.2 956.6 22474.6 957.8 
22660 . 5 959.5 22837.1 960.3 23006 960 . 7 23189 960 . 3 23372.7 959.3 
23535.3 958.6 23693.7 960.2 23701.8 958 . 7 23728.6 959 . 3 2373 3.9 957.9 
23745 .1 960.6 23895 . 9 959.5 24055.3 959 . 7 242 12 959 24364.3 958.6 
24523 .2 960 24683.9 959 . 1 24867.9 960 . 4 25044.2 960.6 25240.9 961.6 
25449.6 962 . 7 25490 964 . 7 

Manning ' s n val ues num= 9 
Sta n val Sta n val Sta n val sta n val St a n val 

**************************** * ** * *************fr*******1--*:************************* 
12806 . 043 16132.2 .065 17180.2 . 025 17947 . 6 . 15 18063.5 .15 
18957 .037 19659 . 5 . 032 20174 . 4 .037 21570 .025 

Bank s t a: Lef t Ri ght Lengths: Left c ha nn el Ri ght coeff contr . Expan . 
18067.36 21570 485 488.56 490 . 1 . 3 

I neffective Fl ow num= 
Sta L St a R El ev Permanent 
12806 18063.5 964.7 F 
23006 25490 964.7 F 

CROSS SECTION OUTPUT Profil e #PF#1 
*******1<*1<*********** ****************1t********************************************************* 
* E.G. El ev (ft) 958.06 * Element Left OB * Channe l * Ri ght OB * 
• Vel Head ( f t) 0.59 • Wt . n-val. 0 . 040 0.025 
• w. s . El ev ( f t) 957.46 • Reach Len. (ft ) 485.00 488.56 490.00 
• crit w.s. ( f t) 953 . 61 • Fl ow Area (sq ft ) *25746 . 25 * 1138.86 
• E.G . slope ( f t / f t) *0.001852 • Area (sq ft) * 2208 . 10 *25746 . 25 * 1138.86 
• Q Total (cfs) *164000.00 • Fl ow (cfs) *160488 . 90 • 35 11. 11 
• Top wi dth (ft) • 6935.04 • Top wi dth (ft ) * 2577 . 63 • 3497.54 859.88 

vel Total (ft / s) 6.10 • Avg. vel . ( ft /s) 6 . 23 3.08 
• Max ch l Dpth (ft ) 14.46 • Hydr. Depth ( ft ) 7 . 36 1. 32 
• conv. Tot a l (cfs) *3811227.0 • Conv. (c f s) *3729632.0 • 81595.2 
• Length Wtd. (ft) 488.58 • wetted Per . ( ft ) • 3502.73 860.52 
* Mi n ch El ( ft ) 943 . 00 • s hear ( l b/ s q f t) 0 . 85 0 . 15 
* Al pha 1 .03 • St ream Powe r ( lb/ ft s) • 5.30 0 . 47 
* Frctn Loss ( f t) 0.68 • cum vol ume (acre- ft ) • 3468.30 • 5755.64 8 57 . 73 
• c & E Loss (ft) • 0 . 05 • cum SA (ac r es) 724 . 29 • 627 . 23 • 45 4.33 * 
***************************************************1<**************************** * * ************* 

warni ng: Di vi ded f l ow comp uted f or t his cross-sec t ion . 
warning: The cross-section end points had to be extended vert i call y for t he computed water s u rface. 
Note: Multi pl e crit i cal depths were found at this location . The cr i t i cal depth wit h the l owest, valid, 

water surface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
****1t******************************************************************************** ** * ******* 
* E.G. Elev (ft ) 958 . 26 • El ement Left OB • Channel * Ri ght OB * 
• vel Head (ft ) 0.60 • wt . n-val . 0.040 
• w.s. El ev (ft ) 957.66 • Reach Len . (ft ) 485.00 488.56 490.00 
• Cri t w. s. (ft ) 953.61 • Flow Area (sq ft ) *26420.07 
• E.G . s l ope (ft/ f t ) *0 . 001790 • Area (sq f t) *26420.07 
• Q Total (c f s) *164000.00 • Fl ow (cfs) *164000 . 00 
• Top wi dt h ( ft ) • 3500.08 * Top wi dth ( f t) • 3500. 08 

ve l Total ( ft /s) 6.2 1 • Avg . vel . ( ft /s) 6.2 1 
• Max chl opth ( ft ) 14 . 66 • Hydr. Depth ( ft ) 7. 55 
• Conv. Total (c f s) *3876386.0 * Conv . (cf s) *3876386. 0 
• Length Wtd . ( ft ) 488.56 • wetted Per. ( ft ) • 3505.53 • 
* Min Ch El ( ft ) 943.00 • s hear ( l b/ sq ft ) 0.84 
• Alpha 1.00 * stream Power ( lb/ ft s) • 5.23 
• Frctn Loss ( ft ) 0.65 • cum volume (acre-ft) 290.25 • 6095.64 30 . 85 
* C & E LOSS ( ft ) * 0 . 06 * Cum SA (acres) 43.55 * 627.51 5.87 * 
********************* *********************************'k*******1r*****1t************************** 

Note: Mult i pl e cr i t i cal depth s were found at t hi s l ocation . The criti cal depth wi t h the lowest, vali d, 
water surf ace was used . 

CROSS SECTION 

RIVER: 
REACH: RS: 201.14 
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Post-Project 

INPUT 
Description : 201.14 

Left Channel Bank Station I nterpol ated 
Station El evation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev sta El ev 
******************************************************************************** 

12823.9 955 . 7 12999.4 956.2 13212.7 955.6 13428.9 956 13645 . 2 955 . 7 
13816.9 955 . 8 13992 .2 956 14163.4 956. 5 1433 5.2 955.8 14527.3 956 . 5 
14708.6 956 . 3 14909 .6 955.2 15093.8 955. 5 15 267 954.8 15439.6 956.4 
15609.9 956 . 4 15791 956.8 15950 .3 959 16129.2 957.7 16303 . 6 956 

16475 953.7 16660.8 955 16839.9 953. 5 17004 . 5 951.4 17082.5 958.8 
17162.8 956. 1 17184.4 958.7 17362 .4 957.4 17598 . 4 957 .1 17832 . 2 956.8 
18017.1 960 18032 960 . 218037.86957.9083 18056 . 8 950 . 5 18241.1 949.4 
18415.6 950.8 18585.7 951.8 18725.4 952.4 18733.1 949.9 18790 . 6 949. 1 
18818.8 941.6 18850.4 943 . 3 18986.4 943.9 19077.9 949 . 8 19149 . 1 948.9 
19305.2 95 1 19389.8 945 . 3 19562.7 946 . 4 19610 949.5 19790.7 949.7 

19961 950.3 20069.8 955 . 8 20203.6 953 . 6 20241.8 949.2 20445.4 947.5 
20553.6 952 20738.9 949 . 5 20840.4 947.3 20887 . 4 943.5 20941.4 948.4 
20992.7 949.8 21019.8 942 21063 . 4 942 . 9 21079.7 945.4 21128.6 946 

21160 94 1. 1 21202 . 5 940.4 21278 . 6 945.6 21455 . 1 945.3 21569.3 940 . 9 
21644 .4 944.5 21697 . 9 954. 5 21721 955.2 21725.6 953 . 1 21741.2 955 
22051.3 955.9 22155 . 8 956 . 1 22389 . 7 956.4 22512 . 4 956.8 22725.1 956.9 
22832.8 959 22857 .1 957 23030.8 959 23238 . 6 958 . 8 23414 958.9 
23606.9 957 . 7 23803.1 958 24052.9 958.2 24291.1 958.1 24471.3 958.5 
24625 .1 958 . 9 24632.8 957 . 3 24637.8 958.9 24815 . 7 959.6 25013.4 960.6 
25215 . 4 961.6 25365.2 962 . 4 

Manning's n Values num= 8 
Sta n val Sta n Val Sta n va l Sta n val St a n val 

******************************************************************************** 
12823.9 . 043 16303.6 .065 17184.4 . 025 18032 . 15 18850.4 .037 

19610 .032 20553.6 . 037 21721 . 025 

Bank Sta: Left Ri ght Length s: Left Channel Right coeff contr. Ex pan. 
18037.86 21721 480 481. 53 485 .1 . 3 

I neffective Fl ow num= 
Sta L Sta R El ev Permanent 

12823 . 9 18032 962.4 F 
22832 . 8 25365.2 962 . 4 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
*********************************************************************************************** 
* E.G . Elev (ft) 957 . 32 * Eleme nt Left DB* channel Right OB 

vel Head (ft) 0.42 Wt . n-val. 0 . 040 0.025 
w.s . Elev (ft) 956.91 *Reach Len . (ft) 480.00 481.53 485.00 

* crit w.s . (ft) 952 . 08 * Flow Area (sq ft ) *31262.79 806 . 56 
* E.G. slope (ft/ft) *0 .001090 • Area (sq ft ) • 5150.77 *31262.79 806 . 56 
* Q Total (c fs) *164000 . 00 * Flow (cfs) *162632 . 90 * 1367.12 
* Top widt h (ft) * 8631. 33 * Top width (ft) * 3946.34 * 3680 . 58 • 1004.42 

vel Total (ft/s) 5.11 • AVg. vel . (ft/s) 5 . 20 1.70 
Max Ch l Dpth (ft) 16.51 * Hydr. Depth (ft) 8 . 49 0.80 
conv. Total (cfs) *4966393.0 * Conv. (cfs) *4924992.0 * 41400.3 

* Length wtd. (ft) 481.58 * wetted Per. (ft) • 3687.66 * 1004.99 
Min ch El (ft) 940.40 * s hear ( l b/sq ft) 0 . 58 0 . OS 
Alpha 1 . 03 • Stream Power ( lb/ ft s) • 3 . 00 0.09 

* Frctn Loss (ft) 0.50 • Cum vo lume (acre-ft) • 3427 . 33 5435 . 94 846.79 
* C & E LOSS (ft) 0. 03 Cum SA (acres) 687.97 586.97 443.84 
*********************************************************************************************** 

warning : Divided flow computed for this cross-section. 
warni ng: The cross-sect i on end points had to be extended vert icall y for the computed water surface . 
Note: Mu l tip l e critical depths were found at this l ocation. The criti cal dept h with the lowest, vali d, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E.G. El ev (ft) 957.55 * El ement Left OB Channel * Rig ht OB 
*vel Head (ft) 0.40 Wt. n-val . 0 . 040 
* w.s. El ev (ft) 957.15 *Reach Len. (ft) 480.00 481.53 485 . 00 

crit w.s. (ft) 952.08 * Flow Area (sq ft) *32 150 .13 
E. G. s l ope ( ft/ft) *0 .001017 * Area (sq ft) *32 150 . 13 

* Q Total (cfs) *164000.00 • Fl ow (cfs) *164000.00 
Top width (ft) * 3680. 58 * Top width (ft) * 3680. 58 
ve l Total (ft/s) 5. 10 * Avg. ve l . (ft/s) 5.10 
Max ch l opth ( ft) 16.75 * Hydr. Depth (ft) 8.74 

* conv. Total (cfs) *5 142934 . 0 * conv. (cfs) *5142934.0 
Length wtd. ( ft) 481.53 *\vetted Per. (ft) * 3689.85 
Minch El (ft) 940 . 40 shear ( lb/sq ft) 0.55 
Alpha 1.00 Stream Power ( lb/ ft s) * 2.82 

* Frctn Loss (ft) 0 . 47 cum volume (acre-ft) 290 . 25 5767. 18 30 . 85 
* c & E Loss (ft) 0.03 cum SA (acres) 43 . 55 587.24 5 . 87 
*********************************************************************************************** 

Note: Mu l tiple criti cal dept hs were found at this location. The critical depth with t he l owest, vali d, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 201 . 05 

RS: 201.05 

Left Chann e l Bank Stat i on Interpol ated 
Station Elevation Data num= 97 

sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

12848.3 954 . 5 13055 . 4 953.7 13276 . 2 955 .4 13483. 1 957.1 13684.3 954 . 7 
13886.2 954 . 5 14079 . 9 955 14267 . 8 955.7 14489.3 955.5 14686 954 . 3 
14893.9 954 . 8 15093.5 953 . 8 15286.8 955 15508 955.8 15694.8 955.4 
15890.9 955 . 3 16093.3 955. 3 16296.5 955.9 16489.7 956.3 16687.2 954.3 
16876.1 953 .1 17029 . 6 951.4 17090 955.6 17177.7 953.2 17211.7 959 .1 
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17239.8 956.7 17474.3 
17948 . 21 957.514 17963 . 9 

18642 947.2 18662.5 
19069.3 949.7 19115 
19450.5 944 . 4 19486 
19926 .9 951 19979.4 
202 33.6 946.1 20272.3 
20746. 4 950 . 2 20793 . 3 
21193.9 949.2 21384 . 8 

21849 955.5 21881 . 2 
22189. 8 954.8 22244.5 
22894.6 957.1 22905.9 

234 14 957 23451.8 
24400 957.7 24595 .1 

24836. 5 959.9 24997.1 

956.9 17712 .8 
950 . 4 18149. 7 
941. 8 18877. 7 

948 19146.2 
951.1 19656 . 3 
950.2 20027.5 
948.2 20302.6 

949 20816 . 3 
948 . 9 21582.1 
953.7 21901.6 
955 . 2 22537.9 

959 22934 .1 
959.3 23684 .3 
958 . 4 24603. 3 
961. 2 

956 . 3 17920 . 1 
948 . 9 18366.7 
942 . 9 18965 . 7 
943. 8 19305.4 
948 . 4 19742.2 
955 . 4 20105.3 
946 . 7 20402. 5 
941.7 20964. 1 

946 21750 . 2 
955.1 21907 
955 . 5 22570 . 5 
957. 4 23165.2 
956. 6 23933.2 
95 7. 1 24622.7 

Post - Project 
957 . 3 17947.8 957.7 
949.3 18552.6 947.7 
942.8 19025 . 5 948.9 
944.7 19341.4 942.6 
949.2 19800 . 5 946 . 7 
953.3 20157 . 5 947.1 
950.2 20615.4 948.5 
941.5 20993.4 945.9 
942.4 21815.9 945 . 1 
953.3 21990.8 953.6 
955.5 22835 955.8 
957.6 23380 958 

957 24126 . 1 957.5 
959.8 24638.5 957.6 

Manning ' s n Va 1 ues num= 8 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

*****************************1t1t1t1t1t1t1t1t1t****************************************** 
12848 .3 .043 16687.2 .15 17177. 7 . 025 17947.8 .15 1896 5.7 .037 

19486 .032 20402 . 5 .037 21849 .025 

Bank s t a: Left Right Length s : Lef t Channel Right coeff contr. Expan. 
17948 . 21 21849 520 512 .89 510 . 1 . 3 

I neffective Flow num= 
Sta L Sta R El ev Permanent 

12848 . 3 17947.8 961.2 F 
22905 . 9 24997.1 961.2 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
*******************************************'~<"'***************'******************* * *************** 
• E. G. Elev (ft) 956.80 • El ement Left DB • Channel • Right OB • 
• vel Head (ft) 0.31 • Wt . n-val. 0.045 0.025 
• w. s . Elev (ft) 956 . 49 • Reach Len . (ft) 520 . 00 512.89 510.00 
• Crit w. s . (ft) 950.99 • Flow Area ( sq ft) *35607.62 • 1502.82 
• E. G. s l ope (ft / ft) *0 .000974 • Area (sq ft ) 6743.27 *35607.62 1502.82 
• Q Total (cfs ) *164000 . 00 • Flow (cfs) *160385.10 * 3614.90 
• Top width (ft) • 9249.94 • Top width (ft) * 4334.00 • 3898.52 • 1017.42 

vel Tot a l (ft/ s) 4.42 • Avg. vel. (ft/ s) 4.50 2.41 
• Max chl opth (ft) 14.99 • Hydr. Depth ( f t) 9 .13 1.48 
• conv . Total (cfs) *5254537 . 0 • Conv. (cfs) *5138716.0 *115820 . 9 
• Length wtd . (ft) 512 . 83 • wetted Per . (ft ) • 3906. 11 • 1017 . 82 
• Min ch El (ft) 941.50 • shear (lb/ sq ft) 0 . 55 0 . 09 
• Al pha 1.02 • Stream Power ( lb/ ft s) • 2.50 0.22 
• Frctn Loss (ft) 0 .41 • cum volume (acre-ft) • 3361.80 • 5066 . 33 833.93 
* C & E LOSS (ft) 0.01 * Cum SA (acres) * 642 . 35 * 545.08 432.59 
****************** *************************1<*************** * ********* ***** ** * ******** ********** 

wa rning: Divided flow computed f or t hi s cross-sect ion. 
wa rning: The cross-secti on end points had to be extended vert1call y for the computed water surface. 
Note: Mu ltiple critical depths were found at this l ocat1on . The criti cal depth with the lowest, valid, 

water s urf ace was used . 

CROSS SECTION OUTPUT Profil e #PF#2 
*******1::***************** *******************************1<1<*************1::****** ***************** 
• E. G. Elev (ft) 957 . 06 • El ement Left DB * Channel • Right OB • 
• vel Head (ft) 0.31 • Wt. n-val. 0.045 
• w.s. Elev (ft ) 956.74 • Reach Len . (ft ) 520.00 512 . 89 510.00 
• crit w.s. (ft ) 950.99 • Flow Area (sq ft ) *36618 . 90 
* E.G. slope (ft/ ft) *0.000928 • Area (sq ft) *36618.90 
* Q Total (cfs) *164000.00 * Flow (cfs ) *164000.00 
* Top wi dth (ft) * 3898.52 • Top wi dth (ft) • 3898. 52 

vel Total ( f t / s) 4 . 48 • Avg. vel . (ft / s) 4.48 
• Max chl Dpth (ft ) 15.24 • Hydr. Depth (ft ) 9.39 
• conv . Total (c f s) *5383665 . 0 • conv . (cfs) *5383665.0 
• Length Wtd . (ft) 512.89 • wetted Per . (ft) • 3907.62 
• Min Ch El (ft ) 941. 50 • Shear (l b/ sq ft ) 0. 54 
• Alpha 1.00 • Stream Power (lb/ ft s) • 2 . 43 
• Frctn Loss (ft) 0.39 • cum vol ume (ac re - ft ) 290 . 25 * 5387.08 30.85 
* c & E Loss (ft) 0.01 • cum SA (acres) 43 . 55 545.35 5.87 
*11:**************** *** ***************************** *** *-:<**************************** * ** * ******** 

Note: Multiple criti cal depths were found at this location. The critical depth wit h the l owest, vali d , 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 200.95 

RS : 200.95 

Left Channel Bank Station Interpolated 
Station Elevation Data num= 97 

Sta El ev Sta El ev Sta 

12874.8 952. 5 13039 .9 952 13212.3 
13708.5 953 . 7 13872.8 954 14042.5 
14603 . 1 953.1 14762 954.2 14934 
15422.3 957.2 15583 954.7 15746.4 
16164.6 957.4 16332.4 957.6 16504 . 4 

17049 953.4 17207.8 951.7 17274 
17631.7 953.8 17653 . 9 958 . 1 17824 .4 
17964.6 951.3 18135.4 946.6 18219.9 
18428.8 949 1865 1. 9 947.8 18690.8 
19040.9 943.9 19102.9 941.9 19126.2 
19237.2 941. 5 19420 . 9 944 . 3 19517.6 
19818.9 950.2 19947 . 1 951. 5 20006.8 
20414 . 3 945.7 20527.8 944. 2 206 53. 3 
20989.1 947.8 21069.4 948.4 21262.3 

21802 942 . 6 21869.1 939.8 21909 . 3 
22306 . 3 954 22378 955.4 22594.8 
23107 . 3 956.2 23275 . 4 955 . 9 23411 .6 
23796.3 955.8 23971.7 955 . 8 24129 .8 

Elev Sta El ev sta El ev 

952.3 13372.8 953.5 13537.8 953.7 
953 . 4 14205.3 953.3 14401.9 953.5 
952.2 15127.8 952 . 8 15312.6 953.8 

955 15906.8 956.3 15988 . 2 955.4 
956.6 16673 957 . 2 16861.4 956.7 
955 . 6 17440.2 954.4 17613. 5 957 . 4 

958 17905.8956.9189 17952.4 956 . 3 
947 18317.2 949.6 18410.9 946.7 

946 . 2 18729 . 3 940.1 18914 943.4 
943.3 19190 .9 941.9 19216.4 943.8 
943.7 19555 .3 947 . 7 19758.1 946 . 5 
955 . 9 20184.2 954.1 20323.1 951.3 
949 . 4 20684 . 2 940. 5 20842.4 942.7 
947 . 7 21448.8 948 . 8 21631.4 946 . 7 
943 . 4 21954 953.2 22148.5 954. 1 

954 22757 . 8 954.9 22935.8 954 . 8 
954.8 23573 .4 957.7 23629. 1 956.7 

956 24294.4 955 . 8 24466 . 5 955 . 4 
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24623.6 
24836.4 

955.4 24630 
959.8 24988.3 

955.3 24639.7 
960.7 

Post-Project 
957.8 24648.4 954 . 6 24662.5 958.2 

Manning's n values num= 6 
~ n ~ ~ n ~ ~ n ~ ~ n~ ~ n ~ 

******************************************************************************** 
12874.8 . 043 17824.4 .15 18729.3 .037 19517 . 6 .032 20323. 1 . 037 

21954 .035 

Bank Sta : Left Rig ht Lengths: Left c han ne l Rig h1: 
17905 . 8 21954 475 474 . 38 480 

coeff contr . Ex pan. 
. 1 . 3 

I neffecti ve Fl ow num= 
Sta L S1:a R Elev Permanent 

12874.8 17824.4 960.7 F 
2 3100 24988. 3 960.7 F 

CROSS SECTION OUTPUT Profi l e #PF#1 
*********************************************************************************************** 

E. G. Elev (ft) 956.38 El emen1: Left OB Channel * Righ1: OB * 
ve l Head (ft) 0.29 \,t. n-val . 0.041 0 . 035 

* w.s. El ev (ft) 956.09 *Reach Len. (ft) 475.00 474 . 38 480.00 
* cri1: w. s. (ft) 949.86 * Flow Area (sq ft) *37268.25 • 1788.89 

E.G. Sl ope (ft/ft) *0 . 000668 *Area (sq ft) 8739.61 *37268.25 2273 . 76 
Q Total (cfs) *164000.00 * Fl ow (cfs) *161348.80 * 2651.20 

*Top width (ft) *10045.22 *Top Width (ft) * 3687.99 • 4001.09 * 2356. 15 
vel Total (ft/s) 4.20 * Avg. ve l. (ft/s) 4 . 33 1. 48 

*Max ch l Dpth (ft) 16.29 * Hydr. Depth (ft) 9 . 31 1. 57 
* conv. Total (cfs) *6344019 .0 * conv. (cfs) *624 1462 .0 *102556.5 
* Leng1:h Wtd . (ft) 474 . 50 * We1:1:ed Per . (ft) * 4006.72 1140 . 01 

Minch El (ft) 939 . 80 shear ( lb/sq ft) 0.39 0 . 07 
Alpha 1.05 stream Power ( lb/ ft s) 1.68 0.10 
Frctn Loss (ft) 0 . 44 c um volume (acre-ft) * 3269.39 • 4637 . 30 811 .82 

* C & E LOSS (ft) 0 . 00 *Cum SA (acres) 594 . 47 498.58 412.84 
*********************************************************************************************** 

warnin g: 
warn in g : 
warnin g: 

No1:e: 

Di vided f l ow computed for this cross-secti on. 
The cross-sect i on end points had to be extended vert i call y for the compu1:ed water s u rface. 
The conveyance ratio (ups1:ream conveyance divided by downstream conveyance) i s l ess th a n 
0.7 or greater th a n 1.4. Th i s may indicate 1:he need for additional cross sections. 
Mul1: ipl e critical depths were found at this l ocat i on . The criti cal dep1:h wit h 1: he l owest, 
water surface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
*********************************************************************************************** 
* E. G. Elev (ft) 956 . 66 * Element Left OB * Channel *Right OB * 
*vel Head (ft) 0 . 28 \,t . n-val. 0.041 

w.s. Elev (ft) 956 . 38 * Reach Len. (ft) 475 . 00 474.38 480.00 
Crit w. s. (ft) 949.86 * Flow Area (sq ft) *38407. 73 
E. G. slope (ft/ft) *0.000629 *Area (sq ft) *38407.73 

* Q Total (cfs) *164000 .00 * Flow (cfs) *164000 . 00 
* Top wi d1:h (ft) * 4001 . 09 * Top width ( f t) * 4001.09 

ve l To1:al (ft/s) 4 .2 7 * Avg. vel. ( ft/s) 4.27 
*Max chl Dp1:h (ft) 16 . 58 * Hydr. Depth (ft) 9 . 60 

Conv. To1:a l (cfs) *6536869.0 * conv. (cfs) *6536869.0 
Length wtd . (ft) 474 . 38 * \'etted Per . ( f t) 4010 . 18 
Min c h El (ft) 939 . 80 * s hear ( l b/sq ft ) 0 . 38 

*Alpha 1.00 * Stream Power (l b/ft s) 1.61 
* Frctn Loss (ft) 0 . 41 cum volume (acre-ft) 290 . 25 * 4945 . 39 30.85 

c & E Loss (ft ) 0 . 00 *cum SA (acres) 43 . 55 498.84 5.87 
*********************************************************************************************** 

valid, 

warning: The conveyance ratio (upstream conveyance divi ded by downstream conveyance) i s l ess than 
0.7 or greater than 1. 4 . This may indi cate the need for additi onal cross secti ons. 

Note: Muhi pl e critical depths were found at this location. The criti cal dep1:h with the l owest, valid, 
water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 200 . 86 

RS: 200.86 

Left Chan ne l Bank Sta1:ion Interpol ated 
S1:ation El evation Data num= 98 

S1:a El ev Sta El ev Sta El ev Sta El ev S1:a El ev 
******************************************************************************** 

12893 952.7 13071.4 952.1 13217 .7 954 . 6 13366.3 95 1. 7 13513.8 953.9 
13666 954 . 4 13820 .1 953.4 13963.2 953 . 3 14149 953.3 14333.5 952.5 

14509.1 952. 1 14688.3 953.1 14861.7 952 . 4 15054.1 95 1. 6 15210.6 951.7 
15424.6 955 15571.3 952.8 15782.9 955 .2 16020 .2 955.6 16192.2 953.9 
16399.2 952.8 16559.9 953 16714.8 953 . 3 16760.5 954.7 16916 .6 953.9 
17003.1 954.6 17168 .1 950.1 17285.1 949 . 5 17360.5 954.6 17 520.2 953 
17694.7 956 17869.8 957 17934.1 958 .117992.44956. 5698 17995 .1 956. 5 

17996956 . 3408 18052.8 946.3 18288.3 948 . 1 18449. 5 947.1 18628.5 947.7 
18762 95 1. 3 18912.7 950.4 19061. 6 946.8 19092 945.3 19141.3 938.5 

19175.6 940.7 19336.6 941.9 19619.6 944.719730.8 944.7 19826.2 949.9 
19922.8 951.3 20011 .5 955.4 20112. 1 95 1. 4 20184.7 943 . 1 20254 952.1 
20308.4 952 . 8 20438 . 4 949 . 3 20464.9 944.1 20568.6 943 . 9 20744. 1 941.1 
20840 . 6 941. 3 20896 . 7 945.9 20979. 1 947.3 21100 946 . 2 21279.3 951.2 
21459.1 946.8 21602 . 1 945.3 21642.4 941. 5 21792. 5 940 .9 21831.9 940.3 
21865.4 942.7 21898 952 22032 954. 1 22 187 . 6 953 . 7 22377 . 3 953.4 
22522.7 953.4 22725.4 952.8 22947 . 9 954.9 23137 . 5 955 23294.6 956. 1 
23413 . 1 955 .8 23420 954 . 5 23482 . 2 956.5 23641.6 956 . 7 23647.7 954.4 

23806 955.4 2395 1. 6 954.9 24112 954.8 24269 . 9 954.6 24426.7 954.8 
24604.6 954.9 24656.8 954 . 3 24670 . 5 956.8 24680.8 954 24693.9 958.2 
24856.4 958 .5 25029.7 959 25 175 960.2 

Manning's n values num= 6 
sta n val sta n val sta n val Sta n val sta n val 

******************************************************************************** 
12893 
22032 

. 043 17934 .1 

.035 
. 15 19619.6 . 032 20308.4 . 037 21898 .035 
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Bank sta : Left Right Lengths: Left Channel Right 
17996 22032 525 523.32 525 

Post - Project 
coeff contr . Expan. 

.1 . 3 
Ineffecti ve Flow num= 

Sta L Sta R Elev Permanent 
12893 17750 960.2 F 
23360 25175 960.2 F 

CROSS SECTION OUTPUT Profil e #PF#1 
**************************************************** *********** ******************************** 
* E.G. Elev (ft ) 955.94 *Element: Left OB * Channe l *Right OB * 
• vel Head (ft) 0.31 • Wt . n-val . 0 . 053 0.035 
• w.s. El ev (ft) 955.63 • Reach Len. (ft) 525 . 00 523 . 32 525.00 
• crit: w.s . (ft ) 949 . 69 • Flow Area (sq ft) *35548.44 • 2059.19 
• E.G. s l ope ( ft / ft) •a. 0013 46 • Area (sq ft) *11394. 54 *35 548.44 • 2898. 59 
• Q Total (cfs) *164000.00 • Flow (cfs) *159393.20 • 4606.83 
• Top width (ft) *11080 .59 • Top wi dth (ft) * 4780.42 • 4032 . 00 • 2268.17 

vel Tot a l (ft/s) 4.36 • Avg . vel. (ft/s) 4.48 2.24 
• Max chl Dpth (ft) 17.13 • Hydr . Depth (ft) 8.82 1. 72 
• Conv . Total (cfs) *4470468 .0 • Conv. (c fs) *4344891.0 *1255 77 . 2 
• Length wtd . (ft) 523 . 36 • wetted Per. (ft ) • 4037.40 • 1196.09 • 
• Min ch El (ft) 938 . 50 • shear ( l b/sq ft) 0. 74 0.14 
• Al pha 1.03 • stream Power ( lb/ ft s) • 3.32 0.32 
• Frctn Loss (ft) 0.59 • Cum volume (acre-ft) • 3159.61 • 4240 .80 783. 33 
* C & E LOSS ( f t) 0 . 00 * Cum SA (acres) 548.30 454.83 387.36 
*******************************'*********'k*""******************************************f<********* 

warnin g: Divided f l ow computed fo r this cross-section. 
warning: The cross-section end points had to be extended vert i call y for the computed water surface. 
Note: Mu ltiple critical depth s were found at th i s l ocation. The criti cal depth with the lowest, valid , 

wat er s urface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
*********************************************************************************************** 
• E.G. Elev ( ft ) 956 .24 • Element Left OB • Chan nel * Ri gh t OB • 
• vel Head (ft) 0.31 • wt. n-val . 0.053 
• w.s. Elev (ft ) 955.94 • Reach Len . (ft:) 525.00 523 . 32 525 . 00 
• Crit w. s . (ft) 949.69 *Flow Area (sq ft) *36762.91 
• E.G. s l ope (ft/ft ) *0.001276 • Area (sq ft) *36762.91 
• Q Total (cfs) *164000.00 • Flow (cfs) *164000.00 
• Top width (ft) • 4032.00 • Top width (ft) • 4032.00 

vel Total (ft/s) 4 . 46 • Avg . vel. (ft/ s) 4.46 
• Max chl Dpt:h ( ft ) 17 . 44 • Hydr . Depth (ft) 9. 12 
• conv. Total (c f s) *4591685.0 • Conv. (cfs) *4591685.0 
• Length wtd. (ft ) 523.32 • wetted Per. (ft) • 4039. 54 
• Minch El (ft ) 938.50 • shear ( l b/sq ft) 0 . 72 
• Alpha 1.00 • Stream Power ( lb/ ft s) • 3 . 23 
• Frct:n Loss ( ft) 0.55 • cum vo lume (acre-ft) 290.25 4536 . 07 30.85 
• c & E Loss (ft) 0 . 00 • cum SA (acres) 43.55 455. 10 5.87 
********************************************************* **************************** ********** 

Note: Mul tipl e criti cal depths were fou nd at this locati on. 
water s urface was used . 

The critical depth with th e l owest, vali d, 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 200.77 

RS: 200.77 

Station Elevat ion Data num= 96 
Sta El ev Sta El ev Sta El ev St:a El ev Sta El ev 

******************************************************************************** 
12925. 1 950.1 13101.8 952.3 13250.4 951 13436.7 950.7 13651.1 951.4 
13804 . 4 951. 9 14027 953 . 4 14249 . 5 951.8 14401.1 950.7 14592 .6 949.7 
14 752 . 3 950.6 14873.3 950 . 3 15006 952.1 15110.8 950.9 15249 . 1 953.3 
1544 3 . 8 954.515631 . 2 955 . 3 15702.9 951.3 15936 . 9 951 16108.8 954.5 

16172 955.8 16295.1 951.4 16462 950.7 16530.6 949 . 9 16652 .3 952 . 8 
16854 . 8 954 17022.2 952. 1 17185.4 949 .9 17349.4 948. 1 17402 . 8 955 . 2 
17473 . 6 951.6 17660.6 954.4 17828 .8 955 .3 17926.5 954 17969.3 948 
18147 . 9 944.4 18302.9 946.4 18524 . 1 946. 1 18650.9 949 18815 . 8 948 . 8 
18902 . 5 949. 8 18913.4 952 19097 950.8 19277 951.3 19280 . 8 951.9 
19280.9 949.5 19321.8 951.3 19557.8 943.7 19720.4 945.1 19857 .8 946.5 
19911.9 942.9 19989.5 951.1 20140.5 950.2 20288.5 945.2 20339 . 4 948 . 6 
20362.3 944 . 7 20388.7 942.6 20487.8 944 20788 936.9 20804 . 9 937.1 
20829 . 2 942.4 20906 .3 944.7 21056 944.4 21222.9 942.6 21375 . 1 940 . 2 
21524.6 940.4 21559.7 941 21581 950 . 6 21785.8 951.3 2195 1 952 . 4 
22 102.3 952. 1 22329.8 953.2 22461 953 2265 1. 4 953 . 3 22824.9 954 . 7 
23050.7 954 . 8 23217 . 5 954.9 23380 . 5 954.5 2342 1. 7 954 .3 23434.6 956 
23439.7 954.3 23489.2 957.2 23506 . 4 952.5 23 514.1 955 .4 23706.9 954.3 
23876.7 954.3 24057.8 954.4 242 16. 1 954 .4 24385 .4 954 . 2 24554.4 953 . 9 
24685.3 953.1 24698 .2 956.8 24 704.7 952.7 24723.6 958.6 24886 . 7 958 . 9 

24978 959.5 

Manning' s n va 1 ues num= 6 
s t a n val Sta n val Sta n val Sta n val Sta n va l 

******************************************************************************** 
12925. 1 .043 17828.8 . 15 19321.8 . 032 19857.8 . 037 21785 . 8 . 025 

21951 .035 

Bank St a: Left Ri ght Lengths: Left Channel Rig ht coeff contr . Expan. 
17828 . 8 21951 500 495.64 520 . 1 . 3 

Ineffecti ve Flow num= 
Sta L Sta R Elev Permanent 

12925.1 17630 960 F 
23630 24978 960 F 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************************** 
* E.G. El ev (ft) 
• vel Head (ft) 
• w.s. El ev (ft) 
• crit w.s. (ft) 
• E.G . slope ( ft / ft ) 
• Q Total (cfs ) 

955 . 35 
0.33 

955.02 
949.21 

*0.000950 
*164000 . 00 

* Element 
• wt. n-val . 
• Reach Len. (ft) 
• Flow Area (sq ft) 
• Area (sq ft) 

• Flow (cfs) 

Left OB * Channel 
0.043 0.043 

500.00 495.64 
62.55 *34826.94 

*14814. 58 *34826. 94 
37.64 *160936 . 30 
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* Right DB * 
0.035 

520 . 00 
• 1951.25 

2840. 32 
• 3026.04 



Pos t- Pro ject 
* Tvoe p WT1o.dtta hl (( fftt/)s) *11449.90 *Top wi dth (ft ) * 4718 . 53 * 4101. 49 2629 . 89 

l 4.45 * Avg. vel . (ft/s) 0.60 4.62 1. 55 
* Max c hl Dpth ( ft ) 18.12 * Hydr. Depth ( ft ) 0. 42 8.49 1.25 

Conv. Total ( cfs) *5320745.0 * Conv. (cf s) 1221.1 * 5221349.0 * 98175 . 5 
* Length Wtd . ( ft ) 496 .09 *Wett ed Per. ( ft ) 147.30 * 4108.72 1557.74 
*Min ch El (ft) 936.90 s hear (l b/sq ft) 0.03 0 . 50 0 . 07 
*Alpha 1.06 Stream Power ( l b/ft s) * 0.02 2 . 32 0 . 12 
* Frctn Loss ( ft ) 0.55 c um volume (ac re-ft) * 3001.67 * 3818 . 06 748.74 
* C & E LOSS (ft) 0.01 Cum SA (acres) 491.06 405.98 357.84 
*********************************************************************************************** 
war ning : Di vid ed flow computed for this cross - sect i on . 
war ning : The cross-section end point s had to be extended verti call y for the computed water s u r f ace. 
Note: Multiple criti cal dept hs were f ound at this l ocati on. The critical depth wit h t he l owest, vali d , 

water surface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
*********************************************************************************************** 
*E . G. El ev (ft) 955 . 70 El ement Left OB * Channel *Right OB * 
*Vel Head ( ft ) 0.32 Wt . n-val . 0.043 

w. s . Elev (ft ) 955.38 * Reach Len. (ft) 500.00 495.64 520 .00 
Crit W. S. (ft ) 949.21 * Flow Area (sq ft) *36283.86 

* E.G. s l ope (ft/ft) *0 . 000875 *Area (sq ft) *36283.86 
* Q Total (cfs) *164000 . 00 * Flow (cfs) *164000.00 

To\' wid th (ft) * 4 122.20 * Top wi dth ( ft ) * 4122.20 
Ve Total (ft/s) 4.52 * Avg . Ve l. (ft/s) 4.52 
Max ch l Dpth (ft) 18.48 * Hydr. Dept h (ft) 8 . 80 
Conv. Total (c f s) *5545445.0 * Conv . (cfs) *5545445 .0 

* Le ngth wtd . (ft) 495.65 * ~Jetted Per . (ft) * 4132.49 
Min ch El (ft) 936.90 *shear ( lb/sq f t) 0.48 
Alpha 1.00 *Stream Power (lb/ft s) * 2.17 
Frctn Loss (ft) 0.50 Cum volume (ac re-ft) 290.25 * 4097.29 30.85 
C & E LOSS (ft) 0.00 *Cum SA (acres) 43.55 406. 12 5.87 

*********************************************************************************************** 

Note: Mul t ipl e criti cal depths were found at this l ocati on. The critical depth with the lowest, vali d, 
water surface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 200.67 

INPUT 
Descript i on : 200 . 67 
Station El evation Data num= 96 

Sta El ev St a El ev Sta El ev Sta El ev Sta El ev 
* * * * * * * * * * * * * * ****** ***************** * * * ** * * * * * ** ** ***** ***** * ** **** * **** ** * * * ** 

12952 . 7 947.8 13129 . 5 948 . 3 13308 . 2 948.8 13483.1 949.2 13641 952 . 6 
13 766 952 13870 . 6 949.3 14073 . 7 950.3 14282 95 1. 5 14535.6 948 . 8 

14746 . 4 948.7 14899 . 4 949.8 15045 . 4 950.6 15138.5 953.1 15312.3 952 . 8 
15471. 5 952.2 15651.1 951.4 15730 . 3 949.9 15964. 5 954 16199.7 953.8 
16438.6 948.9 16643 . 2 952.3 16796.2 954 17002.3 953.9 17133.8 952.2 
172 11 .9 946.7 17315.9 947 17376.2 954.8 17384.7 952.3 17551.8 953. 1 
17732 . 2 954 . 1 17919 . 3 952.9 17950 943.8 18101. 5 944.9 18330 .6 947 . 4 
18498 . 9 943.9 18565 943 . 8 18742 . 3 948.8 18888.2 952 18925.4 946 . 6 
18962 . 8 948 . 9 19023.7 947 . 4 19040 . 9 949.6 19238.5 952 . 4 19366.3 948.8 
19569 . 2 947. 1 19719 . 3 940 . 8 19796.7 942. 1 19832.7 943.8 19969 943 
20047 . 1 949 20 111 948.4 20263 939.8 20444.8 942.7 20609 942.6 
20782 . 8 941.1 20963 . 8 942.2 20998. 9 941. 8 21090.6 944.3 21256.2 942.8 
21298 . 3 943 . 3 21316 950 . 6 21367.7 945.7 21427 . 5 950.4 21604 951.9 
21649 . 3 952.3 219 39 . 5 952 . 7 21971. 5 952.7 22 194 953.4 222 17.8 954.7 
22233 . 1 953 22256 . 3 952 . 8 22476.8 953.9 22513.4 953.9 22711.5 955. 1 
22773 . 4 955.2 22873 . 4 959 . 1 23051.6 959.3 23158 . 6 956.6 23168.5 958.8 
23393.6 957 . 5 23430 957 . 4 23431.7 955.9 23584 . 2 954 . 6 23749. 1 953.9 
23939 . 2 954 24125 . 4 954 . 8 24292.4 954.6 24492.9 954.3 24643.7 954. 1 
24725 . 3 954. 1 24731 . 8 955 . 7 24741.4 953.7 24755.2 960.7 24923 959.7 
24996 . 7 960 

Manning ' s n va 1 ues num= 
~ n ~ ~ n ~ ~ n~ ~ n~ ~ n~ 

******************************************************<~:************************* 
12952 . 7 .043 17919.3 . 15 18962.8 . 032 19040.9 . 15 19366.3 .032 

20263 .043 21604 .025 21649.3 . 025 

Bank Sta: Le ft Right Leng th s : Left channel Ri ght coeff cont r . Ex pan . 
17919. 3 21649 . 3 500 503.34 510 .1 . 3 

Ineffect i ve Flow num= 
Sta L Sta R El ev Permanent 

12952.7 17540 960 F 
22230 23500 960 F 
23915 24996 . 7 960 F 

CROSS SECTION OUTPUT Profile #PF#1 
*********************************************************************************************** 
* E.G. El ev ( ft ) 954.80 * El ement Left OB * c hannel Ri ght OB * 
* vel Head ( ft ) 0. 38 * \o/t . n-val. 0.043 0 . 047 0.025 
* w.s. El ev ( ft ) 954.42 * Reach Len. ( ft ) 500.00 503.34 510 . 00 
* crit w.s . ( ft ) 948.98 * Fl ow Area (sq ft ) 337 . 22 *32402 . 02 * 1045.48 
* E.G. Sl ope ( ft /ft) *0.001288 * Area (sq ft ) *15971. 37 *32402. 02 * 1461.47 
* Q Total (cfs) *164000. 00 * FlOW (cf s) 386.70 *160716 . 40 * 2896.93 

* ~~I' ~~~~~ (ft) *10368 . 24 * Top width (ft) * 4962.4 1 * 3730 . 00 * 1675.83 
( ft /s) 4. 85 * Avg . vel . ( ft /s) 1.15 4 . 96 2. 77 

* Max Ch l Dpth ( ft ) 14.62 * Hydr. Depth (ft) 0.89 8.69 1.21 
* conv . Tot a l (c f s) *4569344. 0 * Conv . (cfs) * 10774.2 *4477856.0 * 80713.9 
* Le ngth wt d. ( ft ) 503 . 48 * Wetted Per. ( ft ) 379.31 * 3734.79 862 . 41 
* Min Ch El ( ft ) 939 . 80 s hear ( lb/sq ft ) 0.07 0. 70 0 .10 
: Alpha 1.03 * Stream Power ( l b/ ft s) * 0.08 3.46 0.27 

Frctn LO SS (ft) 0 . 65 * cum va l ume (acre-ft) 2824.98 * 3435.59 723 . 07 
0.00 * cum SA (acres) 435.50 361.42 332. 14 * C & E LOSS (ft ) 

*********************************************************************************************** 

war n ng : 
war n ng : 
Note 

Di vided flow comp uted for thi s cross-section . 
The cross-sect ion end points had t o be extended verti call y f or the comput ed water s urface. 
Mul t ipl e criti cal depths were f ound at th i s l ocation . The critical depth with t he lowest , 
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water surface was used . 
Post-Project 

CROSS SECTION OUTPUT Profi 1 e #PF#2 

• E.G. Elev (ft) 955 . 20 • El ement Left OB • channel • Right OB • 
• vel Head (ft) 0.36 • Wt . n-val. 0.043 0.047 
• W. S. El ev (ft) 954.84 • Reach Len. ( ft) 500 . 00 503 . 34 510.00 
• crit w.s. (ft) 948.98 * Flow Area (sq ft) 341 . 27 *33939 . 87 
• E.G. slope ( ft / ft ) *0.001158 • Area (sq ft ) 341. 27 *33939 . 87 
• Q Total (c f s) *164000.00 • Flow (cfs) 457.27 *163542 . 70 
• Top Width (ft) • 4009.30 • Top wi dth (ft) 279.30 • 3730.00 • 

vel Tota l (ft/ s) 4 . 78 • Avg. vel . (ft/s) 1. 34 4 . 82 
• Max chl Dpth (ft) 15.04 • Hydr . Depth (ft) 1.22 9. 10 
• conv . Total (cfs) *4819677 . 0 • conv . (c fs) • 13438.4 *4806238 . 0 
• Length Wtd. (ft) 503 . 33 • wetted Per . (ft) 280 . 55 • 3737 . 32 
• Minch El (ft) 939.80 • Shea r ( lb/ sq ft) 0.09 0.66 
• Al pha 1.01 • Stream Power (lb/ ft s) • 0.12 3.16 
• Frctn Loss (ft) 0.59 • Cum Volume (acre-ft ) 288 .29 * 3697 . 77 30 . 85 
* C & E LOSS (ft) 0 . 00 * Cum SA (acres) 41.94 361.45 5 . 87 
****** ******************** ******************* *************** * ***'~<**************** * * *** ********* 

Note: Multiple critical depth s were f ound at this l ocati on. The c r itical depth with the lowest, valid , 
water surface was used. 

CROSS SECTION 

RI VER: 1 
REACH : 1 

INPUT 
Desc ri pti on : 200 . 58 

RS : 200.58 

Right Chan ne 1 Bank Station Interpo 1 a ted 
St ation El e vation Data num= 97 

St a El ev Sta El ev Sta El ev Sta El ev Sta El ev 
************** ****************************************************************** 
13004.2 946.1 13252 . 7 946 13406.6 
13943 .1 945 . 5 14116.9 94 5 14279.1 
14768.3 947.1 14929 947 . 1 15050 . 5 
15344 . 6 952 15501.3 950 . 2 15638 .8 
16109. 8 952 . 6 16227.7 949.4 16451.3 
16925.1 953 . 5 17149 . 3 953.1 17163.9 
17387 . 8 953. 1 17544.8 952.5 17768 
18239 . 5 947 18479.6 944 . 5 18689.4 
19060.5 950.5 19193.4 946.5 19239.2 

19435 949. 5 19481. 5 950.8 19780.1 
2034 1. 3 941.2 20411 . 6 945 . 7 20456 .8 

20660 946. 3 20712 .1 943.5 20803 . 5 
21117 . 8 946.3 21272 946 . 4 21425 

21643 952.3 21667.2 952 . 4 21820.3 
22213.8 952.2 22244.2 960 . 6 22257 . 8 
22392.9 953.3 22566.6 953 . 5 22797.3 
23322 . 6 954.9 23399.1 953.2 23498 
23555.1 955 . 9 23578.4 953.2 23779 . 1 
24351.4 954 . 1 24538.2 953 . 8 24699 .8 
24795.5 960.4 24969.5 959 . 5 

Manning's n va 1 ues num= 
sta n val Sta n val 

7 
Sta 

13004 .2 .15 14609 .043 17947 
21425 .025 21643 .025 

945.2 13565.9 944.9 13774 . 2 944 . 6 
946.6 14438.8 947.7 14609 948.4 
947.2 15202 . 4 950 . 2 15286.6 950. 1 
948.6 15758 . 4 951. 1 15992 . 6 950 . 5 
948.4 16610 . 1 950.8 16708 953 . 4 
953 . 3 17234.2 944.5 17318.9 945 . 5 
953.3 17947 953.3 18120.4 944 .7 

943 18899 . 8 947. 1 18982.6 947.4 
951 19272 950.3 19281 947.8 

939.9 19839 939.1 20105.5 937.6 
943.9 20469 . 2 941.9 20590 941.2 
943.1 20830.7 941.2 21002.3 943.4 
950.4 21450950.6778 21452 950.7 

952 21847.8 952 22017 . 1 952.7 
957 . 2 22270.2 958 . 5 22289 . 1 952.8 
954 .2 22998.5 955 . 3 2315 1 955 . 4 
953 . 6 23506 952 . 3 235 16.9 955 . 5 
953.4 23989.5 954.5 24174.8 954.3 
953.7 24771.3 955 . 3 24776.5 952.9 

n val Sta n val Sta n val 

. 15 19481. 5 . 032 20105 . 5 .043 

Bank Sta: Left Right Lengths: Left chann e l Right coeff co ntr . Expan. 
17947 21450 475 479.55 530 . 1 . 3 

I neffect i ve Flow num= 
Sta L Sta R Elev Permanent 

13004 . 2 17460 960 F 
22800 23380 960 F 
24200 24969.5 960 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 

• E.G . Elev (ft ) 954.14 • Element Left OB • channel • Right OB • 
• vel Head ( ft ) 0.39 • Wt . n-val . 0.043 0 . 048 0 . 025 
• w. s . Elev (ft) 953.76 • Reach Len . (ft) 475.00 479.55 530.00 
• crit w.s. ( ft ) 948.29 • Flow Area (sq ft) 366 . 16 *31612.27 * 1563.34 
• E. G. s lope (ft/ ft ) *0.001313 • Area ( sq ft) *23418.66 *31612.27 • 1568 . 20 
• Q Total (cfs) *164000.00 • Flow (cfs ) • 379.05 *159405.60 * 4215.36 
• Top wi dth (ft ) *10091.02 • Top widt h ( ft ) • 4942.80 • 3503.00 • 1645.22 

vel Total (ft/ s) 4.89 • AVg . vel. (ft/ s) 1. 04 5.04 2 . 70 
• Max ch l Dpth (ft) 16 .16 • Hydr . Depth (ft ) 0 . 75 9 . 02 1.02 
• Conv . Total (c f s) *4526509 . 0 • conv . (cfs) • 10462 . 2 *4399700.0 *116346.8 
* Length Wtd. ( ft ) 481.45 • wetted Per . (ft ) 487 . 00 • 3505 . 02 * 1540 .52 
• Minch El ( ft ) 937 . 60 • s hear ( lb/ sq ft) 0.06 0.74 0 . 08 
• Al pha 1.04 • St ream Power ( l b/ft s) • 0 . 06 3.73 0.22 
• Frctn Loss (ft ) 0.53 • cum volume (acre-ft ) • 2598 . 92 • 3065.74 705.33 
• c & E Loss (ft) 0.02 • cum SA (acres) 378 . 65 319.63 312.70 
************************************************************** ** ******** ****** ******* **** ****** 
war ning : Di vided flow computed fo r this cross-section. 
warning : The cross - section end points had to be extended verti call y f or the computed wate r surface . 
Note : Multip l e critical depths were found a t thi s locati on . The cri ti cal depth with the l owest, vali d, 

water sur f ace was used . 

CROSS SECTION OUTPUT Profile #P F#2 
******** * * ***** * *** * *** ** * ************ ******* * *** ** ** ** * **** * * *l!t ******** **'*** *2* * :te**** * *** ** *** 
* E.G . El ev (ft) 954.60 * Element Left OB • Channel * Right OS * 
• vel Head ( ft ) 0. 37 * wt . n-val. 0.043 0 . 048 
* w.s. El ev ( ft ) 954.23 * Reach Len. (ft ) 475.00 4 79. 55 530 . 00 
* Crit w.s. ( ft ) 948.29 • Flow Area (sq ft ) 521.74 *33271. 84 
* E. G. Slope (ft / ft ) *0 . 001187 • Area (sq f t ) 521.74 *33271. 84 
• Q Total (cfs ) *164000 . 00 • Flow (c f s) 697.49 *163302.50 
• To~ width (ft) • 3940.00 • Top width ( ft ) 437.00 • 3503 . 00 

ve Total (ft/ s) 4 . 85 • Avg. ve 1 . ( ft / s) 1. 34 4 . 91 
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Post-Project 
*Max Ch l Dpth (ft) 16.63 * Hydr. Depth (ft) 1.19 * 9.50 

conv. Total (cfs) *4759369 . 0 • conv. (cfs) • 20241 . 6 *4739127. 0 
Length wtd. (ft) 479 . 52 *wetted Per. ( f t) 438.60 3508.58 
Min ch El ( ft ) 937.60 *shear ( lb/sq ft ) 0.09 0.70 

*Alpha 1.02 *Stream Power ( l b/ft s) * 0.12 3 . 45 
Frctn Loss (ft) 0 . 49 Cum vo lume (acre-ft) 283.34 3309.45 30.85 
c & E Loss (ft) 0.01 *cum SA (acres) 37 . 83 319 . 66 5.87 

*********************************************************************************************** 

Note: Mu l tip l e critical depths were found at t hi s l ocation. The critical depth wi th t he l owest, vali d, 
water surface was used. 

CROSS SECTION 

RIVER: 
REACH: RS: 200.49 

INPUT 
Description: 200.49 
Station El evation Data num= 96 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
******************************************************************************** 

13048.9 945.6 13261. 8 944 . 9 13471.4 944.9 13640 . 6 945.6 13821.9 945.7 
13998.1 94 5. 5 14204.4 944 . 8 14399.4 943.8 14586.6 943.4 14763.6 943 
14951.3 943 . 1 15156. 1 943 . 2 15371.2 945.2 15548 .1 948. 1 15769.6 946.9 
15979.3 948.4 16200.3 947 .6 16375. 3 947.1 16493.4 953 16719 952.8 
16949. 5 95 1 17106.4 951.7 17132.4 947.4 17168 952.5 17198.4 950.8 
17234 .4 945. 1 17404.6 947.6 17536 . 5 952.7 17719.3 953 . 3 17750.3 952.7 
17791.5 947.5 17816.7 949.6 17852.9 949 17862. 5 950 . 8 18012 . 9 951.3 
18153 . 1 947.1 18273.7 941.6 18480. 3 943.2 18739.9 945 18856.4 944.7 
19028.1 939.7 19085 944.7 19190.4 945.3 19261.7 948 .1 19342 . 5 943.7 
19490.6 939.8 19542 943.5 19650.1 948.1 19854.1 940.8 19947 . 1 937.5 

20192 936.9 20201.4 940 . 9 20275.4 939.8 20324 .1 944 20367.7 939.3 
20425.1 937.8 20452 941.7 20573.6 946.4 20608 . 5 941.9 20627 944.1 
20638.3 940.9 20706 .1 939.4 20811.1 939.3 20837 .1 942 . 5 20956.7 943.3 
20975.1 941.9 21136 . 8 944.8 21171 950.3 21342 .1 950.2 21559.3 950.8 
21830.5 950.9 21861.8 951.1 21876.9 959.1 21891.8 959 21905.4 951.7 
22133.6 952.2 22336 952 . 4 22590.8 952.7 22633 .1 952 . 7 22813.2 952.3 
23018.2 953.8 23185.8 954 . 6 23401.6 954. 5 23519 954 23540.6 951.9 
23589.4 954.7 23609.6 952 23780.4 952.4 23946.1 952 . 4 24145 952.4 
24343.4 952.9 24514 . 6 953 . 3 24725.8 953.2 24810.9 953 . 5 24835.6 958 
24956.8 957.1 

Manning ' s n values num= 
Sta n val Sta n val Sta n val Sta n val Sta n val 

******************************************************************************** 
13048 . 9 . 15 15548. 1 . 043 17719 .3 .043 18273.7 .15 19342.5 . 032 

20192 . 043 21171 . 025 

Bank Sta: Left Right Lengths: Left c ha nn el Ri ght coeff Contr. Expan. 
17719 . 3 21171 510 497. 59 510 .1 . 3 

I neffective Fl ow num= 4 
Sta L Sta R El ev Permanent 

13048 . 9 17380 960 F 
21840 22160 960 F 
22950 23300 960 F 
24485 24956 . 8 960 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
*********************************************************************************************** 
*E . G. Elev ( ft) 953.59 * El ement Left OB * Channel * Right OB 

vel Head (ft) 0.32 * lvt . n-val. 0.043 0 . 047 0.025 
w. s. El ev (ft) 953.28 • Reach Len . (ft) 510.00 497.59 510.00 
Crit w.s. (ft) 946.97 * Fl ow Area (sq ft) 607.04 *33688.59 * 3074.81 
E. G. s l ope (ft/ft) *0 . 000940 *Area (sq ft) *29543 . 49 *33688.59 * 3468.71 
Q Total (cfs) *164000.00 *Fl ow (cfs) 961.51 *154777 .40 * 8261.14 
Top width (ft) *10978.11 * Top wi dth (ft ) * 4663.19 * 3450.48 * 2864.45 
vel Total (ft/s) 4.39 * Avg. vel . (ft/s) 1.58 4 . 59 2.69 
Max ch l Dpth (ft) 16.38 * Hydr. Depth (ft) 1.83 9 . 76 1.29 
conv. Total (cfs) *5347928 .0 * conv. (cfs) 31354.1 *5047184.0 *269389.9 
Length wtd. (ft) 498 . 40 * wetted Per. (ft) 332 .19 * 3455.46 2378.92 

*Minch El (ft) 936 . 90 * s hear ( lb/sq ft) 0.11 0 . 57 0.08 
Alpha 1.05 Stream Power ( lb/ ft s) * 0. 17 2 . 63 0.20 

* Frctn Loss (ft) 0.41 Cum Volume (acre-ft) * 2310.15 2706 . 29 674.69 
* C & E LOSS (ft) 0 . 01 Cum SA (acres) 326.27 281.36 285.27 
*********************************************************************************************** 

war ning: Divided flow computed for this cross-section. 
war ning : The c r oss-sect i on e nd points had to be extended vertically fo r the computed water surface . 
Note: Mult ipl e critical dept hs were found at this location. The critical depth wi t h the l owest, vali d, 

water surface was used . 

CROSS SECTION OUTPUT Profi 1 e #PF#2 
*********************************************************************************************** 

E.G. Elev (ft) 954. 10 El ement Left OB * Channel 
vel Head (ft) 0 . 33 wt . n-val. 0 . 043 0.047 
w. s. Elev (ft) 953 . 77 * Reach Len. ( ft ) 510 . 00 497.59 
crit w.s. (ft) 946 . 97 * Fl ow Area (sq ft) 775.44 *35402.63 
E.G. slope (ft/ft) *0 . 000893 *Area (sq ft) 775.44 *35402 . 63 

* Q Total (cfs) *164000.00 * Flow (cfs) * 1371.76 *162628 . 30 
*Top wi dth (ft) * 3791.00 *Top wi dth (ft) 339.30 * 3451.70 

ve l Total (ft/s) 4.53 • Avg. vel . (ft/s) 1.77 4.59 
Max chl Dpth (ft) 16.87 * Hydr. Depth (ft) 2.29 10 . 26 
co nv . Total (cfs) *5487085 . 0 * conv. (cfs) * 45896.2 *544 1189.0 
Length wtd. (ft) 497 . 80 * wetted Per. (ft) 345.94 3460. 15 
Min c h El (ft) 936 . 90 * Shear ( 1 b/sq ft) 0.13 0. 57 

Ri ght OB * 

510.00 

*Alpha 1.02 *Stream Power ( lb/ ft s) * 0.22 2.62 
* Frctn Loss (ft) 0 . 39 *Cum volume (acre - ft) 276.27 * 2931.44 30.85 
* C & E LOSS (ft) 0. 01 Cum SA (acres) 33.60 281. 38 5. 87 
*********************************************************************************************** 

Note: Multipl e critical dept hs were found at thi s l ocati on. The criti cal depth with the l owest, valid, 
water s u rface was used . 

CROSS SECTION 
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• 

• 

• 

RI VER: 1 
REACH: 1 

INPUT 
Descripti on: 200.39 

RS: 200.39 

Station El evation Data num= 96 
Sta El ev Sta El ev sta 

13083.9 945.2 13254.6 945.3 13486 . 8 
14273.9 945.9 14454.3 945.6 14637.7 
1 5192.5 944.4 15417. 5 944.4 15642.9 
16254 . 5 943.6 16478.3 943.8 16652.7 
16928.9 948 . 8 16992.7 951.1 17168.8 
17484.9 949 17507.9 946 . 2 17527.7 
17726.7 949.9 17781 947 . 5 17966 . 7 

18183 941.3 18379 . 8 942 . 6 18534 . 2 
18918.7 944.9 1902 5 . 6 941. 5 19161.9 
19444 . 5 940 . 9 19506.7 939 19763. 7 
20152 . 6 937 20199 940 . 6 20240.6 
20515 . 5 946.8 20585.3 946.5 20659.8 
20788 . 5 938 . 9 20812 . 7 939 . 9 20854 . 3 

21062 949 . 6 21134 . 2 949 . 8 21326.6 
21865.7 950.7 21893 . 4 950.9 21911 . 5 
21937.7 950.6 22152.6 950.7 22336.4 
23031 . 4 952.1 23203.3 953.2 23429.6 
23653 . 9 951.2 23829 950.5 24004.5 
24572 . 6 951. 5 24742.1 951. 6 24842. 9 
24952 . 5 957 . 6 

Manning ' s n values num= 
sta n val sta n val Sta 

Post-Proj ect 

El ev Sta Elev sta Elev 

945.5 13742.8 945.8 14008.5 946 
945.4 14834.7 94 5. 2 15022.8 944.7 
944.4 15819 .7 943.9 16016.8 943 . 5 
943.9 16819 .7 94 7. 8 168 7 5 . 2 949.8 
950.1 17242.1 945 17439 948.6 
949.5 17682.5 952 . 2 17714 . 9 945.6 
946.8 18026.8 94 5. 7 18050. 3 941. 5 

941 18751.2 942 .5 18800 . 2 941.7 
944.8 19220.8 943.5 19267.5 947.7 
940.6 19785 940 . 5 20110 . 3 939.9 
941.7 20272 . 3 938.7 20460 . 6 948 . 4 
939.5 20714 . 2 938.7 20742 943 .3 
937.8 20978 . 7 940.9 2104 1 951. 3 
949 . 6 21342 . 1 949.6 21606 . 3 951 

958 21918.5 956 . 7 21925.9 957.8 
951.5 22566.3 951.6 22807.6 951.9 
953 . 3 23573.8 952 23600 955.9 
950.7 24185.9 951.4 24362.4 951.7 
953.7 24848.9 951.1 24857.3 956.6 

n val sta n val sta n val 
******************************************************************************** 

13083 . 9 .15 16875.2 .043 17682.5 
20199 .043 21041 .025 

Bank sta: Left Right Lengths : Left 
17682. 5 2104 1 550 

I neffective Flow num= 
Sta L Sta R El ev Permanent 
13080 17300 960 F 
21400 22680 960 F 
24775 24952. 5 960 F 

CROSS SECTION OUTPUT Profi le #P F#1 

.043 18751. 2 

Channel Ri ght 
506.5 480 

. 15 19506.7 

Coeff Contr. 
.1 

.032 

Ex pan. 
. 3 

* E.G. El ev (ft) 953.17 * Element Left OB channel *Ri ght OB 
*vel Head ( ft ) 0.28 wt . n-val . 0.043 0 . 045 0 . 025 

w.s. Elev (ft) 952.89 * Reac h Len. ( ft) 550.00 506.50 480 .00 
Crit w.s . ( ft ) 946.26 * Flow Area (sq ft) 1497.02 *34887 .88 * 3429.20 
E.G. Sl ope ( ft/ft ) *0 . 000 739 *Area (sq ft) *33 168.13 *34887 . 88 * 5797.26 

* Q Total (c f s) *164000.00 * Flow (cf s) * 3488 . 42 *151819 . 00 * 8692.53 
Top widt h (ft) *11315. 74 *Top wi dth (ft) * 4598.60 * 33 58. 50 * 3358.64 
ve l Total (ft/s) 4. 12 * Avg. vel. (ft/s) 2.33 4 . 35 2.53 

* Max Chl Dpth ( ft ) 15 .89 * Hydr . Depth (ft ) 3.91 10 .39 1.65 
* Conv. Total (cfs) *6034760.0 * conv. (cfs) *128364.4 *5586533.0 *319861.9 
* Length wtd. (ft) 507. 09 wetted Per. (ft) 382.99 * 3363.45 2078.59 

Mi n c h El ( f t) 937.00 * s hear ( lb/ sq ft) 0.18 0.48 0.08 
Alpha 1 .06 * stream Power ( lb/ ft s) * 0.42 2.08 0 . 19 
Frctn Loss ( ft ) 0.54 cum volume (acre-ft ) * 1943.04 * 2314 . 62 620.44 

:*~*~*;* ~~~;*if~2 *************2;.Z~**:*;~~*;!*i~~r;;2************~r~*2~*****~!~*!~*****~!~*~!*** 
warning: Di vided flow computed fo r this cross - section . 
war ni ng: The cross-sect i on end poi nts had to be extend ed vert i call y fo r the computed water s u rface . 
Note: Multipl e criti cal depths were found at this l ocat ion . The critical depth with t he lowest, valid, 

water s urface was used. 

CROSS SECTION OUTPUT Profi le #PF#2 
*******************************************1<*************************************************** 
* E.G. El ev (ft) 953.70 Element Left 08 Chann e l *Ri ght 08 * 
*vel Head ( f t) 0.29 Wt. n-val. 0.043 0 . 045 
* W.S. Elev ( f t) 953.40 *Reach Len. (ft) 550.00 506.50 480.00 
* crit w.s. (ft) 946.26 * Flow Area (sq ft) * 1694 . 62 *36622.89 
* E.G. slope (ft/ft) *0 . 000702 *Area (sq ft) * 1694.62 *36622.89 
* Q Total (cfs) *164000.00 * Flow (c f s) 4130.06 *159869.90 

Top wi dth (ft) * 3741.00 • Top width (ft) 382.50 * 3358.50 
vel Total (ft/s) 4.28 • Avg. ve l. (ft/s) 2.44 4.37 
Max ch l Dpth ( ft) 16. 40 * Hyd r. Depth ( ft) 4 . 4 3 10 . 90 
co nv. Total (c f s) *6188329.0 * conv. (cfs) *155842.5 *6032 486.0 
Length wtd. (ft) 508.20 *wett ed Per. (ft) 390.34 * 3365.56 

*Min ch El (ft) 937 . 00 s hear (lb/ sq ft) 0.19 0.48 
*Alpha 1.02 *Stream Power ( lb/ ft s) * 0.46 2.08 
* Frc tn Loss (ft) 0.49 * cum vol ume (acre-ft) 261. 81 2520 . 06 30 . 85 

C & E LOSS (ft) 0 . 02 * Cum SA (acres) 29 . 37 242.48 5.87 
****************************************************************************+d<**********'******* 

Note: Multiple critical depth s were found a t this l ocation. The critical depth with the l owest, vali d, 
wate r sur f ace was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 200.3 

RS: 200.3 

St ati on El evati on Data num= 96 
Sta Elev Sta Elev Sta 

13125 . 5 
14123.9 
15122 .2 
15926.3 

945.5 13316 
945.2 14361.2 
945. 1 15335 
943.9 16194.5 

945.5 13495.7 
945.8 14546 . 2 
945.6 15433 
945 . 4 16429.4 

Elev sta 

945.7 13687.9 
945.8 14737.5 
945.6 15567.6 
944.1 16628.2 

Elev sta 

94 5. 9 13882 . 5 
945 . 3 14938. 1 
939.4 15743. 1 

944 16879. 3 
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Elev 

945.7 
945.4 
943. 1 
943.5 



17113.8 
17658.3 
17867.7 
18628.2 
19276 . 7 
20078.8 
20488. 5 
20690 . 1 
20879 . 4 
21051.2 
21607 .6 
22358. 1 
22985 . 5 

23691 
24590.3 
24983.7 

94 2 .4 17377 . 6 
936.3 17675 
942 . 5 17967 .1 
94 3. 1 1882 9. 4 
941.7 19395.7 
940.7 20263 . 9 
939.3 20499 . 7 
946.3 20711. 8 
947 . 5 20896 
955.9 21071.8 
952.1 21652 . 6 
956.8 22480.5 
95 6 .5 23086 . 3 
953.2 23717.5 
950.3 24795.9 
956.7 

941.9 17498.6 
944 . 5 17697 . 5 

945 18084.3 
943. 7 19025 
940.8 19474 . 4 
939.9 20310.8 
937 . 7 20594. 1 
945.7 20725.9 

957 20906 
953 . 9 21206.4 
956 . 5 21832 
95 7. 8 22661.3 
950.7 23165 . 3 
950 . 5 23919 . 1 
950 . 7 24878 . 3 

943.3 17607.2 
951. 2 17780. 4 

942 18261. 2 
944 . 9 19214.9 
946.5 19525.1 
939.3 20322 . 1 
938.9 20626 . 9 
942 . 7 20819 .1 

955 20980 
955 21247 . 3 

957.6 22017. 2 
957.9 22684.8 
950.8 23 400.3 
949 . 7 24108.8 
952 . 9 24883 . 6 

Post - Pro j ect 
938.9 17628 . 8 936 . 3 
950.6 17838. 1 947 
944.6 18437 . 1 945 . 1 
946.9 19248 .3 947 .6 
941.1 19863 . 4 942 .3 
942 . 6 20372 . 8 938 
940 . 5 20657 . 3 939.8 
942.7 20861 .5 948.6 
955.9 20990 954. 6 
956.9 21438.7 956 
95 7 .7 22 136.9 9 54 
95 7 . 8 22918.3 956.9 

954 23576.8 954. 1 
949 . 5 24379 . 6 950.1 
950 . 7 24903 957.1 

Manning ' s n val ues num= 
sta n va l sta n val Sta n val sta n val sta n val 

****************** ********************-!::***************************************** 
13125.5 .15 17780 . 4 . 15 18261.2 

20896 .043 21206 .4 . 053 

Bank St a : Left Ri ght Lengths : Left 
17780 .4 20896 520 

Ineffecti ve Flow num= 1 
Sta L Sta R El ev Permanent 
13125 17205 960 F 

CROSS SECTION OUTPUT Profile #PF#1 

. 065 19395.7 

channel Ri ght 
515 . 72 560 

.032 20263 . 9 

Coe ff Cant r. 
.1 

. 043 

Ex pan. 
. 3 

*** ******************************************************************* ************************* 
E. G. El ev ( ft) 952.61 El ement Left OB * channel Ri ght OB * 
vel Head ( ft ) 0.49 * Wt . n- va l . 0 . 150 0.046 0 . 053 
w.s. El ev (ft) 952.12 * Reac h Len . ( ft) 520.00 515. 72 560.00 

* Crit w.s. (ft ) 947 . 18 * Fl ow Ar ea ( sq ft) . 5257.79 *28732.01 * 2497. 26 
E. G. slope ( ft / ft) *0 . 001603 * Area (sq ft) *3 5712.51 *28732.01 2497. 26 
Q Tota l ( cfs) *179750 . 00 * Fl ow (cfs) * 9082 . 61 *16634 7 . 00 * 4320 . 39 
TO~ Width (ft) * 9118 . 91 * Top width (ft) * 465 4 .90 * 3107.07 1356. 93 
ve Total (ft/s) 4.93 * AVg. vel . (ft/s) 1. 73 5.79 1. 73 

* Max chl Dpth (ft) 15.82 * Hydr. Depth (ft) 9.14 9 . 25 1.84 
* conv. Total ( cfs) *4488975 . 0 * conv . ( c f s ) • 226824. 0 *41542 56 . 0 *10789 5 . 0 
* Length wtd. (ft) 517.47 * wetted Per. (ft) 5 78 . 54 * 3112. 25 * 1357. 60 

Min Ch El ( ft) 937.70 Shea r ( l b/ sq ft) 0 . 91 0.92 0.18 
* Al pha 1. 29 * Stream Power (l b/ ft s) . 1. 57 5. 35 0 . 32 
* Frctn LOSS ( ft) 0.93 * cum volume (ac re-ft) * 1508 . 19 * 1944 . 74 574.75 

C & E LOSS ( ft) 0.01 • Cum SA (ac res ) 213 . 64 204 .88 222.85 
********************1::***'~<**1<***************************************1d:****************1l********* 

warn ing: Divided fl ow computed f o r thi s cross -section. 
warn ing : The cross-secti on end ~oints had to be extended verticall y fo r t he computed water s urface. 
Note: Multiple cr i tical dept s were f ound at this l ocat ion . The criti cal depth with the lowe s t, 

water su rface was used. 

CROSS SECTION OUTPUT Profi l e #PF#2 
*** * ********"'******************************'~<***************************************** ********** 
* E.G . El ev (ft) 953.18 Element Left OS * cha nnel * Right OB * 

vel Head ( ft) 0.46 * Wt. n-val. 0 . 150 0 . 046 
w.s . El ev (ft) 952.73 * Reach Len. ( ft ) 520 . 00 515.72 560 . 00 
cri t w.s. (ft ) 947.17 • Flow Area (sq ft ) * 5605 . 86 *30611. 86 

• E. G. s lope (ft/ft ) *0.001382 • Area (sq ft ) • 5605 . 86 *30611. 86 
* Q Total (cfs ) *179750 . 00 • Fl ow (cfs) • 9271. 11 *170478.90 
* TO~ Width ( ft) * 3683.53 • Top wi dth ( f t) 575.40 * 3108.13 

ve Total ( ft / s) 4 . 96 * Avg . vel. (ft/ s) 1.65 5.57 
• Max Chl Dpth ( f t) 16.43 • Hyd r . Depth C ft) 9. 74 9 .85 

Conv. Total (cfs) *4835241. 0 * conv . (cfs) • 249391. 0 *4 585850. 0 
Length wtd . (ft ) 516.00 * wetted Per . ( f t) 589.04 * 3113 . 47 

* Min Ch El (ft) 937.70 • s hear ( l b/ sq ft) 0 . 82 0 . 85 
Al pha 1. 20 * St r eam Powe r ( l b/ ft s) . 1. 36 4 . 72 
FrCtn LO SS (ft) 0 . 80 * c um volume (acre - ft) 215.72 * 2129 . 17 30 . 85 
C & E LO SS (ft) 0 . 01 • c um SA (acres) 23.33 204 . 89 5. 87 

***********************************************'k*****************-1:*** .... ************************* 

val id, 

Note: Multipl e criti cal depths were found a t this location. The c riti cal depth with the lowes t , vali d, 
water surf ace was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 200.2 

RS: 200.2 

Left Chan nel Bank St ation I nterpol ated 
St at i on El evation Dat a num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
****************:*************************************************************** 

13153 . 3 944.6 13349 . 8 941 13453 . 5 941.7 13506 . 2 944.4 13667 . 2 94 4 .5 
13896 . 4 944 . 4 14116.1 944.3 14330 . 9 944.2 14491.6 944. 1 14677 . 3 943.8 
14757. 1 939 . 6 149 39.8 944. 1 15110.7 943.8 15278.6 94 3. 3 15461.1 943 . 2 
15632.4 943 . 3 15866.9 943 . 9 16084.9 943.3 16260.8 943.4 16458 . 2 942 . 6 
16696.4 943.8 16928.4 942 . 2 17115942 . 0292 17146.9 942 17406.4 942 . 7 
17643.4 942.6 17703.7 941. 7 17728.1 936.2 17754 . 7 936.2 17774.2 941 
17960. 5 949.6 18052.3 948 18086.8 939.2 18113.1 940. 7 182 33.7 939.8 
18402.1 943 18511. 7 944 . 8 18531.7 941. 8 18707 . 3 944 . 7 18794.8 941.3 
19017 . 2 943.2 19081.1 945 . 2 19247.5 944.2 19313.2 945 . 7 19482 . 3 942 . 9 
19591.6 942.6 20062.3 940.4 20235.8 940 20296 . 5 940 . 6 20329 . 2 937 . 6 
20402.2 940.4 20578.4 937 . 9 20633 938 . 7 20676 937 20686. 1 939.7 

20744 948 20822 . 3 948 20949.1 954.9 21027 . 6 947 . 5 21215 947.3 
21338. 5 947.2 21527 . 5 948.5 21746 948.8 21841.7 948 . 3 22059 949.1 
22 185.4 949. 1 22507 . 1 948 . 8 2255 1. 2 949 22836.7 949 . 8 22992.3 949 . 2 
23156.3 950.7 23327.5 950 . 2 23492 . 3 951.2 23633.4 950.7 23641.6 948 . 8 
23667.9 953.3 23 785 . 4 949 . 4 23980 949 24145 . 7 948 . 5 24326 947.5 
24336 . 6 946.6 24353 . 9 949.4 24529.6 949.2 24626 . 1 949.5 24679 . 5 947 . 3 
24861. 6 949 . 3 24983.4 948.5 24990 . 2 949 . 6 24999 . 2 947 25138.6 950 
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• 

• 

• 

25169.5 
25481.6 

955 . 5 25202.4 
954.7 25498.7 

950.9 25239.2 
958 . 4 

Manning's n values num= 8 

Post-Project 
950 25434.2 953.6 25474.7 955.9 

~ n~ ~ n ~ ~ n~ ~ n~ ~ n~ 
*********************************************** **************************** *** ** 

13153.3 .15 17960 . 5 . 15 18233.7 .065 19482.3 .032 20235.8 .043 
20744 .043 21215 .025 23667.9 .053 

Bank Sta: Left Righ t Lengths : Left chann el Right Coeff Contr . Ex pan. 
17960 . 5 20744 535 525 . 73 515 . 1 . 3 

Ineffective Flow num= 
Sta L Sta R Elev Permanent 
13150 17115 960 F 
20744 23100 960 F 

25169 . 5 25498.7 960 F 

CROSS SECTION OUTPUT Profile #PF#l 
******** ************* ********** ************"'* ** ""************ ********** ** **** ******************* 
* E.G. Elev (ft) 951.67 * Element Left OB * Channel * Ri ght OB * 
• vel Head (ft) 0.56 • Wt . n-val. 0.150 0 . 046 0 . 051 
• w. s . Elev (ft) 951.10 • Rea ch Len. (ft) 535.00 525.73 515.00 
• crit w. s . (ft) 946 . 78 • Flow Area (sq ft) • 7123.41 *24953.69 • 3542. 48 
• E.G. s l ope (ft/ ft) *0.002027 • Area (sq ft) *37700 . 66 *24953 . 69 • 9020 . 27 
• Q Total (cfs) *179750 . 00 • Flow (cfs) *13140 . 99 *158890.60 • 7718.37 
• Top width (ft) *11857.73 • Top width (ft) • 4807 . 20 • 2783.50 • 4267.03 

vel Total (ft/s) 5 . 05 • Avg . Vel . (ft/s) 1.84 6.37 2.18 
• Max chl opth (ft) 14.90 • Hydr. oepth ( ft) 8.43 8.96 1.84 
• conv. Total (cfs) *3992119 . 0 • conv. (cfs) *291851 . 9 *3528848 .0 *171419.5 
• Length Wtd . (ft) 525.91 • Wetted Per . (ft) 846.90 • 2786.3 1 1924. 34 • 
• Min ch El (ft) 937.00 • s hea r ( 1 b/ sq ft) 1. 06 1.13 0. 23 
• Al pha 1. 43 • Stream Power ( l b/ft s) • 1. 96 7. 22 0. 51 
• Frctn Loss (ft) 0.98 • Cum volume (acre-ft) • 1070.00 • 1626.94 500. 71 
• c & E Loss (ft) 0.03 • cum SA (acres) 157.16 170 . 01 186.70 
****************** ********************************************************** ****** ************* 

warning: 
wa rning: 
Wa rning: 

Note: 

Divi ded flow computed for thi s cross -section . 
The cross - section end points had to be extended vert i call y for th e computed water surface. 
The energy loss was greater than 1.0 ft (0 . 3 m). between the current and p revious cross 
section . This may indicate the need for additional cross sections. 
Multiple critical depths were found a t this l ocation. The criti cal depth with the lowe s t, 
water surface was used. 

CROSS SECTION OUTPUT Profile #PF#2 
********************* ************************************************* *** *************** ******* 
• E.G. El ev (ft) 952.38 • Element Left OB • Channel • Right OB • 
• vel Head (ft) 0 . 55 • wt . n-val. 0.150 0.046 
• w.s. Elev ( ft) 951.83 • Reach Len. (ft) 535.00 525.73 51 5.00 
• c rit w.s. (ft) 946 . 77 • Flow Area (sq ft) • 7740.51 *26985 .25 
• E.G. s lope (ft / ft ) *0.001732 • Area (sq ft) • 7740.5 1 *26985 .25 
• Q Total (cfs) *179750.00 • Flow (cfs) *13843.60 *165906 . 40 
• Top width (ft) • 3629.00 • Top width (ft) 845.50 • 2783.50 

vel Total (ft/s) 5.18 • Avg. ve l . (ft/s) 1.79 6.15 
• Max ch l Dpth (ft) 15 .63 • Hydr. Depth (ft) 9. 15 9.69 
• conv. Total (cf s) *4319022.0 • conv . (cfs) *332633 .1 *3986389 . 0 
• Length Wtd. (ft) 526 . 30 • wetted Per . (ft) 856.7 1 • 2790.14 
• Mi n ch El Cft ) 937.00 • shear (l b/ sq ft ) 0. 98 1. 05 
• Al pha 1. 31 • Stream Power (l b/ft s) • 1. 75 6. 43 
• Frctn Loss (ft ) 0.81 • cum volume (acre- ft) 136.06 • 1788.21 30 . 85 
* C & E LOSS (ft) 0.04 *Cum SA (acres) 14.85 170.01 5.87 
*********************************************** ***** ************************* ** **** ************ 

valid, 

Note: Multiple critical depths were found at this l ocation. The critica l depth wi t h the lowest, vali d , 
water s urface was used. 

CROSS SECTION 

RIVER: 1 
REACH : 1 

INPUT 
Description: 200 . 1 

RS: 200.1 

Station Elevation Data num= 96 
sta Sta El ev Sta El ev 

13401.5 961.6 13404.9 959.9 13406 . 7 
13608.9 944 . 8 13771.4 944 . 1 13861.6 
14599.1 944 14804 . 9 943 . 5 14985.6 
15650 . 8 942 . 8 15834 . 1 942 . 9 16015.4 
16641.3 942.8 16821.1 944 17077.9 
17672.5 940.7 17733.3 943.5 17903.5 

18244 934.9 18278.2 934.7 18280 
18505.3 941.8 18602 941.2 18752 .8 
19072.3 941.3 19130 .7 943 19301.3 
19631.9 945.9 19875. 1 939. 3 20104 . 9 
20520.9 935.5 20604.1 936.7 20643 
21165.6 945.5 21339.7 946 . 3 21499.9 
21938.1 947.6 21976 . 2 947.6 22310 

22748 948 . 7 23104.3 950 . 4 23323.4 
23677 . 2 948 .1 23730 . 1 951.6 23754.2 
24132.7 948.8 24309.4 949 24354.9 
24717 . 9 946 . 9 24773.6 949 . 1 24952 . 8 
25039 . 1 944 . 7 25073 . 4 947 . 5 25256.1 
25375.9 953.1 25528.9 956 25539 . 2 

25963 960 

Manning • s n values num= 8 
Sta n val Sta n val Sta 

Elev Sta Elev Sta Elev 

957.2 13436.1 949.3 13438.3 947.2 
946.2 14093. 6 944.2 14363 943.5 
943.6 15188.8 942 . 7 15425.2 942.8 
942 . 8 16214.7 941.9 16467 . 4 941.6 
942.2 17313 941.7 17523.7 941.6 

943 18097 942 18197 940 .9 
936 . 9 18289 936.2 18327.6 941.8 
944.8 18927 . 6 940.3 19044 . 3 938 .9 
943.1 19402. 1 944.8 19524 . 2 937 . 7 
934.9 20306 . 5 934.5 20329 .5 935.2 
947.2 20857 . 2 946.5 21112.6 946.5 
947.4 21673.2 94 7. 4 21692. 7 947.4 
947 . 7 22366.6 947.7 22620.5 948 
950.8 23521 950 . 1 23671.5 950 . 7 
948.1 23760.8 950 . 1 23949.5 948.5 
949.5 24372 . 1 946.9 24561.3 948.7 
948.5 25016 . 6 946 .2 25028.8 948.4 
949.3 25287.2 954.4 25301 949 . 1 
957.4 25551.8 955.4 25735.3 957.8 

n val sta n val St a n val 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

13401. 5 .15 1542 5. 2 . 043 16821.1 .15 18752.8 .15 19524.2 .032 
20643 .043 21165.6 . 025 23730.1 . 053 

Bank St a: Left Ri ght Lengths: Left Channel Right coeff Contr. Expan. 
17733.3 20643 490 491. 65 495 . 1 . 3 

Ineffective Flow num= 
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Sta L 
13400 
20800 

25287.2 

Sta R 
17030 
23000 
2596 5 

El ev 
960 
960 
960 

Permanent 
F 
F 
F 

CROSS SECTION OUTPUT Profil e #PF#1 

Post-Pro j ect 

*********************************************************************************************** 
E.G. El ev (ft) 950.66 El ement Left OB * Channe l *Ri ght OB 

*vel Head (ft) 0 . 47 lvt . n-val . 0 . 150 0.050 0 . 050 
* w.s. El ev (ft) 950.19 * Reach Len. (ft) 490 . 00 491.65 495.00 
* crit w.s. (ft) 945.22 * Flow Area (sq ft) 5946 . 08 *28462.42 * 3251.01 

E.G. s l ope (ft/ft) *0.001730 *Area (sq f t) *30238 .28 *28462.42 9247 . 00 
Q Total (cfs) *179750.00 *Flow (cfs) *10167.66 *163284.20 * 6298 . 19 

*Top wi dth ( f t) *11254.10 *Top wi dt h (ft) * 4300.50 * 2909.70 4043 . 90 
vel Total (ft/s) 4.77 * Avg. vel. (ft/s) 1.71 5.74 1.94 
Max Chl Dpth (ft) 15.69 * Hydr. Depth (ft) 8.45 9.78 1.79 
co nv. Total (cfs) *4321296.0 * conv . (cfs) *244436.5 *3925447 . 0 *151412.3 
Length wtd. (ft) 491.84 *wetted Per. ( ft) 703.37 2913 . 88 1823 .03 

* Mi n Ch El ( f t) 934. 50 * s hear ( l b/sq ft) 0. 91 1. 06 0.19 
*Al pha 1.33 stream Power ( lb/ft s) * 1.56 6.05 0.37 

Frctn Loss ( ft ) 0.58 c um volume (acre-ft) 652 . 79 1304.60 392.73 
c & E Loss (ft) 0. 06 c um SA (acres) 101.23 135.65 137. 58 

-#***************************************** ************ 1< ******~"********************************* 

warni ng: Div i ded flow compu1:ed for thi s cross-section . 
Note: Mu ltipl e crit i cal depths were found at this l ocat ion. The cri tical depth with the l owest, val id, 

water surface was used. 

CROSS SECTION OUTPUT Profil e #PF#2 
*********************************************************************************************** 

E.G . Elev (ft) 95 1. 53 Element Left OB * Channel * Right OB * 
vel Head (ft) 0.42 * wt. n-val . 0 . 150 0.051 0.043 

* w.s . El ev (ft) 951.11 *Reach Len. ( f t) 490.00 491.65 495.00 
* crit w.s. (ft) 945 . 22 * Flow Area (sq ft) * 6594.26 *31144.08 653.90 
* E.G . s l ope (ft/f t) *0.001392 *Area (sq ft) * 6594.26 *31144. 08 653.90 
* Q Total (cfs) *179750 . 00 *Fl ow (cfs) *10748.50 *166859.30 * 2142.24 

• ~~~ ~~~~~ ~ms) • m~:~~ : :~~ . w~~ih ~ms) 1ou~ · 29o~:~~ 15U~ 
Max ch l Dpth (ft) 16.61 * Hyd r. Depth (ft) 9.38 10.70 4.16 
Conv. Total (cfs) *4818061.0 * conv. (cfs) *288105 . 3 *4472535.0 57421.1 
Length Wtd. ( ft) 491.67 * wetted Per. (ft) * 711 . 94 * 2913.88 161.42 
Mi n ch El (ft) 934.50 *shear ( lb/sq f t) 0.80 0.93 0.35 

*Alpha 1.23 *Stream Power ( l b/ft s) * 1.31 4.98 1.15 
* Frctn Loss (ft) 0.51 Cum volume (acre-ft) 48 .03 * 1437.43 26 . 99 
* C & E LOSS (ft) 0.04 *Cum SA (acres) 5.33 135.65 4 . 95 
*********************************************************************************************** 

Note: Mul tiple critical depths were f ound at this l ocati on . The critical depth with the lowest, vali d, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 RS: 200 

INPUT 
Descr ipti on: 200 
St ation Elevation Data num= 96 

Sta El ev Sta El ev Sta El ev Sta El ev S1:a El ev 
******************************************************************************** 
13751.9 957 . 5 13774.9 950 . 4 13899.2 945.3 14075.2 943.6 14247.4 943.4 
14390.2 944.1 14410 . 8 941.9 14489. 5 944 . 7 14707 . 6 944.7 14871.6 945 
15032.5 944.4 15300 . 2 944.115460.8 944 . 8 15628 944 . 3 15784.9 944 . 2 
15958 .7 943 . 4 16114 943.3 16279 942 . 4 16452 942.3 16652.4 942.7 
16843 .9 942 . 3 17008. 1 943 . 8 17197.2 943 . 5 17388 . 9 942.5 17552.5 941.8 
17738 .6 942 . 2 17904 942.1 18074.8 942 . 9 18250 .5 943.4 18433.6 942.2 

18601 942 . 2 18626 940.2 18638.8 934 18658. 5 933.4 18693. 5 940.2 
18768 .9 944 . 3 18874 .7 940.2 19043.7 940 . 6 19233 . 3 941.2 19416.4 942.6 
19566.9 94 1. 6 19720.1 935 . 8 19796.8 938 . 8 1997 5 934.4 20272.3 934.1 
20276.6 934 . 2 20626.2 936.3 20790.5 935 . 3 20829 944.5 21085.6 944 
21172 . 7 942 . 8 21329.4 945. 1 21406.2 952 . 7 21433.8 946 . 6 21513.2 947.1 
21713.7 947 21747.4 947 21906.5 946.8 21920 . 3 946 . 8 22147 . 8 946 
22206.3 945.8 22451.9 946.8 22701. 3 947.9 22901. 9 948.3 23151.7 949.3 
23234 . 2 950 . 1 23323.5 948.7 23510.9 949.9 23672 . 1 949.6 23707.3 949.9 
23712.7 946.9 23720.9 949.2 23769 .1 950.4 23820 . 8 947.8 23989.1 947.8 
24020.6 947. 1 24029.2 945.6 24038 947.6 24198 . 6 947 24361 947.2 
24513.5 945.6 24672.5 946.4 24863.2 946.6 25018.9 946.3 25064.3 946 
25075.8 943.9 25087.5 947.1 25 163.5 947 . 5 25 181.3 953.2 25200.7 953.7 

25211 947.8 25384 . 8 952.1 25573.3 956 25602.8 956.1 25616.3 960.7 
25622.7 961. 4 

Manning ' s n values num= 9 
Sta n val sta n val sta n val sta n val sta n val 

******************************************************************************** 
13751.9 . 15 15628 . 043 17008. 1 . 15 18601 . 15 19566.9 . 032 

20829 .032 21329 . 4 .043 21713.7 . 025 23769.1 .053 

Bank Sta: Left Ri ght Le ngths : Left chan nel Ri ght coeff contr. Expan . 
17008. 1 20829 520 521.67 525 . 1 . 3 

I neffecti ve Flow num= 
S1:a L St a R Elev Permanent 
13751 16950 960 F 
21350 23200 960 F 

25200.7 25625 960 F 

CROSS SECTION OUTPUT Profi 1 e #PF#1 
** * * * * ** ** * * * ** ** **** * * * * * * * * * ** *************** * * * *********** *** *** 1l*** 1l********** * * * ** * * * * * * * * 
* E.G . El ev ( f t) 950.01 * El ement Left OB * c ha nn e l * Right OB * 
* ve l Head ( ft ) 0 . 27 * Wt . n-val . 0.043 0.049 0 . 039 
* w.s. Elev (ft) 949.74 * Reach Len . (ft ) 520 . 00 521.67 525.00 
* cr i t w. s . ( f t) 944.16 * Flow Area (sq ft) 360 . 81 *37062.06 * 7114.48 
* E.G. s lope ( ft / ft ) *0.000864 * Area (sq ft) *18898 . 55 *37062 . 06 *11612 .06 
• Q Total (cf s) *179750.00 * FlOW (cfs) * 1238 . 45 *158884.00 *19627 . 52 

• ~~ ~ ~~~~~ ~ms) *11193 . 60 * Top Width (ft) * 3217.23 * 3820.90 * 4155 . 47 
4 . 04 * Avg. vel . ( ft /s) 3 . 43 4.29 2.76 
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• 

• 

Post-Project 
*Max Chl Dpth (ft) 16.34 * Hydr. Depth (ft) 6.21 * 9 . 70 3.14 
• Conv. Total (cfs) *6113840.0 • Conv. (cf s) • 42123.5 *5404126.0 *667591.3 
• Length Wtd. (ft) 521.96 • Wetted Per. (ft) 58.10 3824 . 60 2271.73 
• Min ch El (ft ) 933.40 • Shear (1 b/sq ft) 0. 34 0 . 52 0.17 
• Alpha 1.05 • stream Power ( l b/ ft s) • 1.15 2.24 0.47 
• Frctn Loss (ft) 0 . 40 • cum volume (acre-ft) 376.42 934.82 274.21 
• c & E Loss (ft) • 0.02 • cum SA (acres) • 58.95 • 97 . 67 * 90.99 * 
**1l****************************1dt******************** ****** ************************************ 

warning: Divided flow computed for thi s cross- section. 
Note : Multiple critical depths were found at this location . Th e critical depth with the lowes t, vali d, 

wate r surface was used . 

CRDSS SECTION OUTPUT Profile #PF#2 
**************************************************************************************'********* 
• E.G. Elev (ft) 950.98 • Element Left OB • channel • Right OB • 
• vel Head (ft) 0.28 • Wt. n-val . 0.043 0.050 0.032 
• w.s. Elev (ft) 950.70 • Reach Len. (ft) 520 . 00 521.67 525 . 00 
• Crit w.s. ( ft ) 94 4 .16 • Flow Area (sq ft) 416.36 *40715.75 • 1418.00 
• E.G. s l ope ( ft / ft) *0 . 000792 • Area (sq ft) 416. 36 *40715. 75 • 1418 . 00 
• Q Total (cfs) *179750.00 • Flow (cfs) • 1388 . 62 *172089.50 • 6271.86 
• Top width (ft) • 4100.00 • Top width (ft) 58 . 10 • 3820.90 221.00 

vel Total (ft/s) • 4 . 22 • Avg. vel . (ft/s) 3 . 34 • 4.23 4.42 
• Max chl Dpth (ft) 17.30 • Hydr. Depth (ft) 7.17 10.66 6. 42 
• Conv . Total (cfs) *6388853 .0 • Conv. (c fs) • 49355.8 *6116576.0 • 222920.5 
• Length wtd. (ft) • 521. 71 • wetted Per . (ft) 65.53 • 3824.60 * 227.63 
• Min ch El (ft) 933.40 • s hea r (lb/sq ft) 0.31 0.53 0 . 31 
• Al pha 1.00 • Stream Power (lb/ft s) • 1.05 2.22 1. 36 
* Frctn LOSS (ft) 0.35 * Cum Volume (acre-ft) 8.60 • 1031.90 15. 22 
• C & E Loss (ft) 0.02 • c um SA (acres) 1.05 97 . 67 2 . 80 
***************************************'"************'~:****************************************** 

Note: Multiple critical depth s were found at this location. The critical depth with the lowest , valid, 
water surface was used. 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description: 199.91 

RS: 199.91 

Station Elevation Data num= 96 
sta El ev sta El ev Sta El ev sta El ev sta El ev 

*************************************************** **** ************************* 
14357 952 14390.5 944 . 3 14519.8 944.3 14639.2 944 14799 . 9 943 . 3 
14919 943.3 15064.9 943.3 15201.6 943.3 15338 . 6 943.4 15454 . 7 943.3 

15584 . 5 943 . 3 15701.7 943.3 15826.7 943 15946 . 8 942.7 16066.9 942.8 
16186 942 . 4 16318.5 941.2 16444.9 941.2 16595 941.2 16734.2 941.2 

16862 . 4 941.9 16985.5 941.6 17123.4 941.2 17256 . 1 940.2 17418. 5 940.8 
17583.3 941.1 17747.3 940.1 17924.2 940.7 18048.2 942.2 18185 942.2 
18189.1 942.2 18396 . 1 942.1 18544.2 943.4 18752 . 1 941 18756. 5 940 . 1 
18757.1 941.1 18776.4 938.5 18875. 1 932.1 19009 . 5 940.1 19154.1 941.2 
19274.4 940 . 6 19412.9 940.1 19433.2 938.2 19665 944.1 19683.4 944.3 

20122 935.3 20357 93 5. 3 20396.2 935.2 20513 . 6 938.9 20603.3 938.2 
20817 . 6 934.9 20841.2 934.9 21013 935.1 21078 . 3 935.1 21141.2 941.5 
21181.1 941.5 21315.9 945 21377.5 952.3 21405 . 6 945.7 21555.3 946.7 
21673 . 9 946. 5 21886. 3 946.2 22065.2 946.2 22189.8 945.7 22354 . 3 945.2 

22462 946.4 2267 5. 7 948 . 1 22731 948.3 22992 . 2 947.3 23079.5 947.2 
23195.8 947.1 23332.1 947.2 23499 947.4 23628.6 947.3 23678.5 948.1 
23685.3 950.9 23692 . 1 948.2 23702.9 950 . 2 23747 . 7 949.7 23766.7 947.4 
23890 . 2 946.9 24000 946.9 24 12 7 .8 946.1 24323.2 945.3 24446.3 945.3 
24602 . 1 944.4 24749.8 944.2 24887.7 943.5 25018.7 945.8 25033.6 942.4 
25046.9 947.2 25137.9 947.1 25214 . 4 951.6 25285.5 947.1 25444.7 950.8 
25559.1 953.2 

Manning's n val ues num= 10 
~ n~ ~ n~ ~ n~ ~ n~ ~ n~ 

*******'It******************************************* ***** *************** * ******** 
14357 
21013 

.15 16318 . 5 
. 043 21315.9 

Bank sta: Left Right 
16862 . 4 21315.9 

Ineffective Flow num= 
Sta L StaR Elev 
14357 16800 960 
21330 23050 960 
25200 25559.1 960 

.043 17747.3 

.043 21377.5 
. 15 18544.2 

.025 23702.9 

Lengths : Left Channe 1 
465 466.41 

Right 
465 

Permanent 
F 
F 
F 

.15 19433 . 2 
.053 25018 . 7 

coeff contr. 
.1 

. 032 

.025 

Expan . 
. 3 

CROSS SECTION OUTPUT Profile #PF#1 
********************************************************-/::*************** *********************** 
• E.G . Elev (ft) 949 . 60 • Element Left OB • Channel • Right OB * 
• vel Head (ft) 0.21 • wt. n-val . 0.043 0.046 0 . 044 
• w.s. Elev (ft) 949.39 • Reach Len . (ft) 465.00 466 . 41 465 . 00 
• crit w.s. (ft) 943.36 • Flow Area (sq ft) 477 . 76 • 43007.52 • 6769.67 
• E.G. Slope (ft/ft) *0.000668 • Area (sq ft) *16319.12 *43007.52 *11526.39 
• Q Total (cfs) *179750 .00 • Flow (cfs) • 1657 . 71 *164523.10 *13569.20 
• Top width (ft) *10846.61 • Top width (ft) : 2494

3 
.. o
47

3 • 4453 . 50 • 3899.08 
vel Total (ft/s) * 3.58 • Avg . vel. (ft/s) • 3 .83 2.00 

• Max chl Dpth (ft) 17.29 • Hydr. Depth (ft) 7.66 9 . 66 3.25 
• Conv. Total (cfs) *6954198 .0 • conv. (cfs) • 64133 . 8 *6365097.0 *524967.6 
• Length wtd. (ft) • 466.19 • Wetted Per. (ft) 62.40 • 4455.54 • 2083.72 
• Minch El (ft) 932.10 • shear (lb/ sq ft) 0.32 0.40 0.14 
• Alpha 1.08 • Stream Power (lb/ ft s) • 1.11 1.54 0.27 
• Frctn Loss ( ft) 0.50 • cum volume (acre-ft) 166 . 22 455 . 37 134.77 
• c & E Loss ( ft) • 0.01 • cum SA (acres) • 24 .86 • 48 . 12 • 42.45 
******************** ************************************************************* ************** 

warning: 
warning: 

Note: 

Di vided flow computed for this cross-section. 
The conveyance ratio ( upstream conveyance divided by downstream conveyance) is less than 
0 . 7 or greater than 1.4 . This may indicate the need for additional cross sections . 
Multiple critical depths were found at this location. The critical depth with the lowest, 
water surface was used. 
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CROSS SECTION OUTPUT Profil e #PF#2 
Post-Project 

*********************************************************************************************** 
E.G. El ev ( ft ) 950. 61 El ement Left OB * c ha nne l Right OB * 

* vel Head ( ft ) 0.22 Wt. n- val. 0.043 0.046 0 . 043 
W.S. Elev (ft) 950 . 39 *Reach Le n . ( f t) 465 .00 466.41 465.00 
Crit w. s. (ft ) 943.36 * Flow Area (sq ft ) 540.67 *47497. 17 64.28 

* E.G. s lope (ft /ft ) *0 . 0005 73 * Area (sq ft ) 540.67 *47497.17 64 . 28 
Q Total (cfs) *179750.00 *Flow (cfs) * 1727 . 02 *177898 . 40 124.56 
Top width (ft ) * 4530.00 *Top width (ft) 62 . 40 * 4453.50 14.10 
ve l Total (ft/s) 3.74 * Avg. Ve l. (ft/s) 3. 19 3 . 75 1.94 

* Max chl Dpth ( ft ) 18.29 * Hydr . Depth (ft) 8.66 10.67 4.56 
* conv. Total (cfs) *75 10252.0 * conv . (cfs) * 72157 . 5 *7432890.0 5204.4 
* Length Wtd. (ft) 466 . 37 *wetted Per. (ft) 71.24 * 4455 . 54 17 . 92 
* Mi n ch El (ft) 932 .10 * Shear ( l b/ sq ft) 0. 27 0 . 38 0.13 

Alpha 1.00 * Stream Power (lb/ ft s) 0.87 1. 43 0.25 
Frctn Loss (ft) 0 . 47 * c um volume (acre-ft) 2 . 89 503.68 6 . 28 
C & E LOSS (ft) 0.00 *Cum SA (acres) 0.33 48 . 12 1. 38 

***************** ************** ** ************************************************************** 
warn i ng: The co nveyance rati a (upstream conveyance divided by downstream co nveyance) is l ess t han 

0.7 or greater than 1.4. Th i s may indicate the need for addi t ional c r oss secti ons. 
Note: Mult i pl e criti cal depths we r e found at this l ocation . The criti cal depth with the lowest , val id , 

water surface was used . 

CROSS SECTION 

RIVER: 1 
REACH: 1 

INPUT 
Description : 199 . 82 

RS: 199 . 82 

Left Channe l Bank Stati on Interpol a ted 
Station Elevation Data num= 97 

Sta El ev Sta El ev Sta El ev Sta El ev Sta El ev 
************ ***** **** ********* *** ******* ** ************************************** 

14626.5 957 . 7 14665 955. 3 14714 . 8 947.7 14731.9 943.6 14878.2 942.2 
15038.4 942.1 15177 .1 942.1 15312 942.9 15442. 8 943.5 15572.5 942.6 
15710.4 942.1 15843.3 942.2 15981. 6 942 16111.7 941.9 16269 . 4 941.3 
16337.7 941. 1 16490 941.8 16647 . 8 941.2 16807.1 940. 1 16870 940.1 
16937.5 940 .1 17070.8 940.1 17202 . 5 940. 1 17339.2 940.1 17503.8 940.1 
17635.5 940. 1 17774.7 939.1 17955 . 5 939.8 18107 939.8 18236 . 3 940.2 
18376.6 941. 1 18554 . 9 941.8 18684 . 9 940.6 18768 . 3 940 18787.7 931.4 
18818 . 1 93 1. 2 18845 . 4 938 . 1 18894 . 5 940 19032.4 940 . 6 19165 . 1 939 . 3 
19236.6 938 . 1 19354.5 941. 6 19458.6 938.6 20124.2 939 . 3 20322 . 3 939 . 2 
20533.6 938 . 6 20766.2 939 . 3 20910.7 936.7 20926 937.9 21009.9 936 . 6 
21146 .9 939.7 21241.8 942.2 21405.4 944. 5 21551.8 945.7 217 56 . 1 945.8 
21937.2 945.7 22 121.7 945 . 7 22347. 1 945 . 6 22491.6 945 . 9 22657.2 946.2 
22790.5 945.6 22925 . 1 946.5 23055.8 946 . 4 232 18 . 3 946. 1 23364.5 946. 1 
235 14 . 8 945.8 23642 948.2 23655 . 7 947.2 23663.6 949.2 23669 . 7 947 
23724.8 949.5 23780.9 946.5 23947 945 24077 . 1 944 . 4 24 199 . 5 945 . 5 
242 10 . 3 943.6 242 14.2 944.9 24354.9 943.6 24545.8 943 24742 . 9 943.3 
24928 . 6 944 25002.7 943.7 25010 .2 942 . 2 25 023.6 945 . 4 25153.6 945.8 
25304 . 8 946 . 9 25434.7 948. 1 25588.5 950.5 25663 . 5 951.7 25798 . 3 956.3 
25810 . 1 957.9 25834.3 954.9 25859.3 957.7 2 5991. 9 960 . 7 26149 . 5 962. 1 
26241.6 962.1 26277 964.4 

Manning ' s n values num= 6 
sta n val sta n val sta n val sta n val Sta n val 

*********** *********** **** ** **** *************** ****** ***** ** ******************** 
14626 . 5 .15 18554.9 .15 19165. 1 .065 21405.4 . 025 23724.8 .0 53 
25002.7 .025 

Bank Sta: Left Ri ght Lengths: Left chann el Ri ght Coeff Contr. Expan . 
16870 21405 . 4 0 0 0 .1 . 3 

I neffecti ve Flow num= 
Sta L sta R Elev Permanent 

14626 . 5 16870 960 F 
21650 22900 960 F 
25350 26127 960 F 

CROSS SECTION OUTPUT Profil e #PF#1 
************* ******** *** ******************** ******* ******************************** ******** **** 
* E.G. Elev (ft) 949 . 09 El eme nt 
* vel Head (ft) 0.19 Wt . n-val . 
* w.s . Elev (ft) 948.90 * Reach Len . (ft ) 
* crit w. s. (ft) 943.28 * Flow Area (sq ft) 
* E. G. s l ope (ft/ft ) *0.002007 * Area (sq ft) 
* Q Total (cfs) *179750 .00 * Flow (cfs) 

Top wi dth (ft) *10752.57 *Top wi dth (ft) 
vel Tot a l (ft/s) 3.47 * Avg. vel. (ft/s) 

* Max Chl Dpth (ft ) 17.70 * Hydr. Depth (ft) 
* conv. Total (cfs) *4012368.0 * conv. (c f s) 
* Length wtd . (ft ) * wetted Per. (ft ) 
* Mi n ch El ( ft ) 931.20 Shear ( lb/sq ft) 

Left OB 

*14822.50 

* 2163.06 

c8a8~~ l : Ri t63gB * 

* 
*4 2049 . 83 * 9729.14 
*42049.83 *13723.9 5 

*138919 . 60 *40830.43 
* 4535.40 4054.11 

3. 30 4. 20 
9.27 3 . 65 

*3100954.0 *911414 . 0 
* 4538.42 2669 . 79 

1.16 0.46 
* Alpha 1. 03 * St ream Power ( l b/ ft s) * 
* Frctn Loss ( ft ) * cum Volume (ac re-ft) 

3.84 1. 92 

* c & E Loss ( ft ) * cum SA (acres) 
******** ************* ***** *** ***** **************** ***** ***** ******************** ***** *** ******* 

warn ing: Di vided flow computed for thi s cross-section . 
Note: Multipl e cri tical depths were found at t hi s l ocation . The c ri tical depth wi t h th e lowest, vali d , 

water surface was used. 

CROSS SECTION OUTPUT Profil e #P F#2 
******************* ******************* *** *** ******************** ******** *********************** 
• E.G . Elev ( ft ) 950. 14 Element Left OB * Cha nn e l * Ri ght OB 
* vel Head ( ft ) 0 . 24 \Vt . n-val . 0.089 0.025 

w. s. El ev ( ft ) 949 . 90 * Reac h Len. (ft ) 
* Crit w.s . (ft) 943.25 * Flow Area (sq ft) *46585.23 * 1112.80 
* E.G. s lope ( ft / ft ) *0.002185 * Area (sq ft ) *46585.23 * 1112 . 80 
* Q Total (cfs) *179750.00 * Flow (cfs) *171357 .00 * 8392.96 
* TO~ Wi dth ( ft ) * 4780.00 * Top width C ft) * 4535.40 244 . 60 

ve Total (ft/s) 3 . 77 AVg . vel . (ft/s) 3.68 7 . 54 
* Max ch l Dpth ( ft ) 18 .70 * Hyd r. Depth ( ft) 10 .27 4 . 55 
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• 

• 

• 

* Conv. Total (cfs) *3845833.0 • Conv. (cfs) 
• Length wtd. (ft ) * wetted Per . (ft ) 
* Min ch El (ft) 931.20 * shear (lb/sq ft ) 
• Alpha 1.10 • stream Power (l b/ ft s) • 
• Frctn Loss (ft ) • cum volume (acre-ft) 

Post- Project 
*3666262.0 

* 4548.22 
1. 40 
5. 14 

*179571. 2 
248.76 

0.61 
4.60 

• c & E Loss (ft) • cum SA (ac res) 
************************************************* '********************************************** 

Note: Multipl e critical depths were found at this l ocation. The crit i cal depth with the l owest, valid , 
wate r s urface was used. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * t; * * * * * * * * * 
SUMMARY OF MANNING ' S N VALUES 

Ri ver: 1 
*************************************************************************************************************************************** 

Reach River Sta. • n1 n2 • n3 • n4 • n5 n6 • n7 • n8 n9 n10 
* * * * * * * * * * * * * * * * * * * * * * * * 1t * * * * * * * ""* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 

214 .14 
214.04 
213.95 
213.85 
213.75 
213.745 
213 .74 
213.66 
213. 57 
213.47 
213. 38 
213 .33 
213. 26 
213.255 
213.25 
213 . 21 
213.11 
213.03 
212.93 
212.84 
212.74 
212 .68 
212.675 
212.67 
212.56 
212.46 
212.37 
212.27 
212.18 
212 .08 
211 . 99 
211.89 
211 .79 
211.71 
211 .64 
211 .54 
211.525 
211.51 
211.41 
211.31 
211.21 
211.12 
211.02 
210 . 93 
210.83 
210.74 
210 . 64 
210.55 
210.46 
210.36 
210 . 26 
210.17 
210.07 
209 . 98 
209.88 
209.79 
209 . 69 
209.60 
209 . 54 
209 . 535 
209.53 
209 .42 
209. 33 
209 . 24 
209 .14 
209.04 
208 . 9 5 
208 .8 5 
208 .7 5 
208.67 
208.57 
208.48 
208 . 39 
208.29 
208 . 19 
208 . 10 
207.99 
207 . 90 
207 . 80 
207 . 71 
207 . 62 
207.49 
207 . 485 
207.48 
207.43 
207.34 
207 . 27 

.04* 

. 04* 

.04* 

.04 * 
. 037* 

•sri dge 
• . 037* 

.037* 

.037* 

.037* 

.037* 

.03 7* 

.037* 
*Bri dge 
* .037* 

.037* 

.037* 

.037* 

. 037* 

.037* 

.037* 

.037* 
*Bridge 
• . 037* 

. 037* 

.037* 

. 037* 

.045* 

. 045 * 

. 045 * 

. 045 * 

.045 * 

.045 * 

. 045 * 

. 045 * 

. 037* 
'~~' Bridge 
• . 037* 

.037* 

. 037* 

.037* 

. 037* 

.037* 

.037* 

.037* 

.037* 

.037* 

.037* 

. 037* 

. 032 * 

.037* 

.037* 

.032 * 

.037* 

. 037* 

.037* 

.037* 

.037* 

.025 * 
•sri dge 
• . 025 * 

.037* 

.037* 

.037* 

.037* 

.037* 

. 037* 

.037* 

.037* 

.037* 

.037* 

.043 * 

.043 * 

.025* 

.025 * 

.025 * 

.043 * 

.043 * 

.043 * 

.025* 

.025 * 

.032 * 
*B ridge 
• . 032 * 

. 025 * 

. 025 * 

. 025* 

.035* 

.035* 

.035* 

.035* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

. 032 * 

.032 * 

.032• 

.032 * 

.032• 

.032 * 

.033• 

.033* 

. 033 * 

. 033* 

.033* 

.033* 

.033 * 

. 033 * 

.032 * 

.032* 

. 032* 

.032* 

.032* 

. 032 * 

. 032 * 

.032 * 

.032* 

.032 * 

.032 * 

.032 * 

.032 * 

.037• 

.032 * 

.032 * 

. 037* 

.032 * 

.032 * 

.032 * 

.032 * 

.032 * 

.032 • 

. 032 * 

. 015* 

. 015* 

. 015* 

. 015 • 

. 015• 

. 015* 

. 015* 

. 015* 

. 015* 

. 015* 

. 015* 

. 015* 

.043* 

.043* 

.043* 

. 015* 

. 015* 

. 015* 

.032* 

.043* 

. 015* 

. 037* 

.043 * 

.043* 

.043* 

.04* 

.04* 

.04* 

.04* 
.037* 

. 037* 

. 037* 

.037* 

.037* 

.037* 

.037* 

. 037* 

.037* 

.037* 

. 037* 

.037* 

.037* 

. 037* 

. 037* 

. 037* 

. 037* 

.037* 

.037* 

. 037* 
. 04* 
.04* 
.04* 
.04 * 
.04* 
.04* 
.04* 
.04* 

. 037* 

. 037* 

.037• 

.037* 

.037* 

. 037* 

.037* 

.037* 

.037* 

.037* 

. 037* 

. 037* 

.037* 

. 025* 

.037* 

.037* 
. 02* 

.035* 

.035* 

.035* 

.035* 

.032 * 

. 037* 

. 037* 

. 037* 

.037* 

.032* 

.032* 

.032• 

.037* 

.037* 

. 037* 

. 037* 

.037* 

.043* 

. 032* 

.015 * 

.015* 

.015* 

.032* 

.032* 

.032* 

.015* 

.032* 

.032* 

.032* 

. 032* 

.032* 

.037* 

.025* 

.037* 

.025* 

.037* 

. 037* 

. 025* 

.025* 

. 025* 

. 035* 

.032* 

. 032* 

. 037* 

. 037* 

. 037* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

.015* 

.037* 

.037* 

.037* 

.032* 
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.025 * 

.025* 

.025* 

.025* 

.032* 

.037* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

.032* 

. 032* 

.032* 

. 032* 

. 037* 

.032* 

.032* 

.032* 

.032* 

.032* 

.025 * . 

.025 * 

.025 * 

.025 * 

.037* 

. 037* 

.037* 

.037* 

.037* 

.037* . 

.037* 

.032 * 

.032 * 

.032* 

.025* 

.025* 

.032* 



Post-Project 
*1 207 .16 .025* .043* . 032 * . 037* 
*1 207.07 .043* . 032* .032 * . 032* 
*1 206.97 .025* . 043* .032* .032* .032* 
*1 206.88 .025* .043" . 032 * .032 * .032 " . 025 * 
*1 206.79 . 025* .043• .032 * . 032 * .032* 
*1 206.7 . 025• . 043* .032* .032* . 032 * 
• 1 206.6 .025* . 043* .032* . 032 * . 032 • 
*1 206 . 51 . 025 • .043* .032 * .032• . 032 * 
*1 206 . 41 . 025* . 043* .032 * .032 * .032* 
*1 206 .32 .043 * . 03 2" .032 • . 032 * .025" 
*1 206.22 .043* .043* .0 32* . 025* 
• 1 206.13 .043 * . 033* .032 * 
• 1 206.03 .043* . 033" .032* 
*1 205.94 .043 * . 033* .032 * .0 37* 
*1 205.84 .043 * . 043" .032* .032* . 037* 
*1 205.75 . 043* .043" .043* . 025* 
*1 205.62 .025* .043* .043* . 032* .032 * .025* 
*1 205.52 .043* .043* .0 32* . 032* .025* 
*1 205.43 .043* .043" .032 * .032 * .025* 
*1 205.4 .043* .043* .032• .032* 
*1 205.34 .043* .043* .025 * 
*1 205.25 .025* .037• .037* . 025* 
*1 205. 15 .025* .037* .0 37* .025 * 
*1 205.06 .037* .037* .0 37• .025 * 
*1 204 . 97 .025* .037* .03 7* .025 * 
*1 204.87 .025* . 037* .03 7• .025 * 
*1 204 . 78 .025* .037* .037• .025* 
*1 204 . 68 . 025* . 037* .03 7" .0 37* .025* 
*1 204 . 61 .025* .037* .037* .025 * 
*1 204.53 .025* .037* .037* .037* . 025* 
*1 204 .42 .025* .037* .03 7" .037* . 025* 
*1 204 . 34 .025* . 037• .037* . 025 * 
*1 204 . 2 5 .035* . 03 2* .02 5* 
*1 204 .15 .03 5* .032* .025" .025 • 
• 1 204.05 .05* .035* .032• .025* 
*1 203 . 96 .025* . 043* .043 * .032* .037• 
*1 203 . 86 .043* .043* .032 • .037* 
*1 203 . 77 .025* .043• .043 • .032* . 025* 
*1 203 . 67 .025* .037• .037• .032* . 032• .025* 
*1 203.58 .025* .037" .037* .032* .025* 
*1 203 . 48 .025* . 037* . 037* . 032 * .025* 
*1 203.39 .025* .037* . 037* .032 * .025* 
*1 203.29 .025* .037* . 037* .032 * . 025* 
*1 203 .19 .025* .043* . 043 * .037* . 025* .025* 
*1 203.09 .025* . 043* .043* . 037* . 025* 
*1 202.99 .025* .043* .043* .037* .043* 
*1 202 . 9 . 025* .043" .043* .0 37* . 043* 
*1 202.8 .025* .043* . 043* . 037* .043* 
*1 202.69 .025* . 043" . 043* . 037* .043* 
*1 202.59 .025* .043" . 043 * . 037* . 043* 
*1 202.48 .043* . 043* .037* . 043 * 
*1 202.37 .025• .043• .043* . 037* .043• 
*1 202.29 .025* .043• .043* . 037* .043* .043* 
*1 202. 18 .025* .043" .043* . 037* .043* 
*1 202.09 .025* . 043" .043* . 037* .043* 
*1 201. 99 .025 • .043* .043* . 032 * .037" .037* .025 * 
*1 201.9 .025* . 043" .043* . 032* .037" .037" .025* 
*1 201.81 . 025* .065* . 065* . 032* .037• .025• .025 * 
*1 201.71 . 025 * .065• .065 * . 032* . 037* .025• .025* 
*1 201.62 . 025* . 15• .025 * . 065* .065* .032 * .037* . 025* .025• 
*1 201. 52 . 025 * .15* .025* . 15* .0 32" .037" .025* 
*1 201.4 3 .043 " . 065* .025* .15* .032 * .037" .025* 
*1 201.33 .043• . 065" . 025* .15* .032• .037* .025* 
*1 201.24 .043* . 065" . 025* .15* .15" .037* .032* .037* .025* 
*1 201.14 .043* .065" . 025* . 15* .037* .03 2" .037* .025* 
*1 201.05 . 04 3* .15" . 025* .15* .037* . 032 * .037* .02 5* 
*1 200 . 95 .043* .15* . 037* .032* .037* .035* 
*1 200.86 .043* .15* .032* .037* . 035* .03 5* 
*1 200.77 .043* .15* .032* .037* .025* .035 * 
*1 200 . 67 .043* .15* .032 * .15* .03 2* .043* .025* .025* 
*1 200.58 .15 * .043* . 15* .032* .043* .025 * .025* 
*1 200 . 49 . 15* .043* .043* . 15* .032* .043* .025 * 
*1 200 . 39 .15* .043* .043* .15* .032* .043* .025* 
*1 200.3 .15* .15* .065* .032* .043* .043* .053 * 
*1 200 . 2 . 15* .15* .065* .032 * .043* .043* .025 * .0 53* 
*1 200 . 1 .15* .043* . 15* . 15* .032* .043* .025* .0 53* 
*1 200 .15* .043* .15* . 15* .032* .032* .043* .025* .053* 
*1 199.91 .15* .043* .15* .15 * .032* .043* .043* .025* .053* .025 * 
*1 199 .82 .15* .15* .065* .025 * .05 3* .025* 
*~************************************************************************************************************************************* 

********************************************* * **********'~:*********************** 

SUMMARY OF REACH LENGTHS 

River: 1 
***************************************************************** 

Reach River Sta. Left • Channel • Right 
***************************************************************** 
*1 214.14 475* 510. 51* 570* 
*1 214.04 495* 493.12* 480* 
*1 213 . 95 500* 504.25* 500* 
*1 213.85 521* 520 .04* 541* 
*1 213.75 125* 116. 36* 120* 
*1 213 . 745 *Bridge 
"1 213.74 . 391* 373 .47" 361" 
"1 213.66 490* 491. o8• 495 * 
*1 213. 57 650* 500.37" 390* 
*1 213.47 500* 493 . 66" 485* 
*1 213. 38 210* 290.06* 395* 
*1 213. 33 266* 316. 41* 426* 
*1 213.26 155* 152 .22" 155* 
*1 213.255 *Bri dge 
*1 213.25 * 121* 123 .36* 121* 
*1 213 . 21 450* 531. 57* 745* 
*1 213.11 425* 459 .38* 565 * 
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Post-Project • *1 213 . 03 475* 495* 525* 
*1 212.93 495* 501. 9* 535 * 
*1 212 . 84 565* 538.19* 480* 
*1 212 . 74 296* 242 .17* 66* 
*1 212.68 155* 154.01* 155* 
*1 212.675 • sri dge * * 
*1 212.67 * 481* 557.08* 901* 
*1 212. 56 495* 502.71* 525* 
*1 212.46 495* 497. 81* 510* 
*1 212 . 37 500* 495.84* 485 * 
*1 212.27 510* 495* 475* 
*1 212.18 500* 502.53* 485* 
*1 212 . 08 510* 519.85* 475* 
*1 211 . 99 740* 489 . 19* 710* 
*1 211 . 89 507* 527. 46* 640* 
*1 211.79 680* 450.74* 290* 
*1 211 . 71 780* 392.06* 500* 
*1 211 . 64 481* 521.13* 221* 
*1 211.54 125* 125.49* 120* 
*1 211.52 5 •s ri dge 
*1 211.51 * 541* 562.88* 606* 
*1 211 .41 500* 501. 53* 505* 
*1 211.31 540* 523. 28* 460* 
*1 211.21 495 * 493.11* 475 * 
*1 211.12 500* 505.73* 500* 
*1 211 . 02 485* 493.19* 495 * 
*1 210 . 93 505* 505 .14* 505 * 
*1 210.83 505 * 505.61* 500* 
*1 210 . 74 495* 503 . 39* 500* 
*1 210.64 520* 515 . 29* 495* 
*1 210. 55 475* 473.19* 495 * 
*1 210.46 520* 522.28* 505 * 
*1 210 . 36 480* 487. 62 * 480* 
*1 210.26 505* 512.65* 520* 
*1 210.17 505* 497 . 78* 495 * 
*1 210.07 511* 494.01* 499* 
*1 209.98 519* 492.54 * 497* 
*1 209.88 504* 500.82 * 498* 
*1 209.79 497* 500 . 22 * 505* 
*1 209 . 69 540* 544.5* 549* 
*1 209 . 60 243* 288. 7* 318* 
*1 209. 54 114* 116.26* 106* 
*1 209.535 *Bridge * * 
*1 209.53 . 615* 589.4* 627* 
*1 209. 42 501* 486 . 04* 526* 
*1 209 . 33 563* 490.4* 583 * 
*1 209.24 514* 515.61* 523* 
*1 209.14 515 * 499.52 * 517* 
*1 209.04 495* 493.13 • 531* 
*1 208.95 458* 514. 75* 603* 
*1 208.85 511* 479.03• 452* • *1 208.75 565 * 559.49• 569* 
*1 208.67 456* 449.63 • 359* 
*1 208.5 7 685 * 539. 75 * 467* 
*1 208.48 521* 435.12 • 469* 
*1 208 . 39 509* 512.43• 494* 
*1 208.29 577* 525.37• 560* 
*1 208.19 537* 505.13• 617* 
*1 208.10 582 * 483.64• 477* 
*1 207.99 483* 482.81• 544* 
*1 207.90 539* 522.44* 631* 
*1 207.80 562 * 495 . 85• 534 * 
*1 207.71 493* 488. 78* 530* 
*1 207.62 493* 471.11* 510* 
*1 207.49 244* 246.48* 308* 
*1 207.485 *Bridge 
*1 207.48 * 236* 236.8F 302 * 
*1 207.43 493* 507 . 55* 548* 
*1 207.34 478* 511.15 • 584 * 
*1 207.27 413* 467 .91* 513* 
*1 207.16 586* 585 . 23* 607 * 
*1 207.07 510* 514 . 11* 520* 
*1 206.97 480* 491. 78* 480* 
*1 206.88 480* 487 . 71* 505* 
*1 206.79 495 * 489 . 96* 520* 
*1 206.7 500* 500.23 * 500* 
*1 206.6 515 * 504 . 63 * 520* 
*1 206. 51 495 * 496 . 45 * 500* 
*1 206.41 495 * 494.64 * 490* 
*1 206.32 515 * 513. 83 * 520* 
*1 206.22 500* 502.44* 460* 
*1 206.13 490* 483.44* 540* 
*1 206.03 590* 513. 6* 510* 
*1 205.94 505 * 506.69* 510* 
*1 205.84 495 * 496* 480* 
*1 205. 7 5 825 * 642* 490* 
*1 205.62 560* 523* 510* 
*1 205.52 430* 470* 400* 
*1 205.4 3 175* 171. 89* 125* 
*1 205.4 305 * 315* 370* 
*1 205.34 485 * 492 * 450* 
*1 205.2 5 505 * 506* 485* 
*1 205.15 495 * 495.39* 495* 
*1 205.06 505 * 505* 530* 
*1 204.97 510* 503* 550* 
*1 204.87 495 * 499* 505* 
*1 204.78 505 * 515* 550* 
*1 204.68 325 * 407* 570* 
*1 204.61 395 * 449* 545* 
*1 204.53 570* 552 * 525* 
*1 204.42 430* 453 * 500* 
*1 204.34 495 * 488* 480* • *1 204 . 25 510* 508* 500* 
*1 204 . 15 510* 509* 510* 
*1 204. 05 510* 505* 520* 
*1 203 . 96 495 * 502* 505 * 
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Post-Project 
*1 203.86 505 * 498° 480* 
"1 203. 77 490* 498* 480" 
*1 203 . 67 470* 490* 505* 
*1 203.58 560* 513* 495* 
*1 203.48 500* 505 . 82* 515* 
*1 203.39 500* 505 * 500* 
*1 203. 29 620* 535 * 420* 
*1 203 . 19 535 * 520* 485* 
*1 203.09 520* 518* 500* 
*1 202.99 480* 456* 42 4* 
*1 202.9 575 * 538° 460* 
*1 202.8 600* 555.5 * 450* 
*1 202 . 69 585 * 566.1* 510* 
*1 202 . 59 400* 561.2 * 640* 
*1 202.48 700* 576. 2* 385* 
*1 202.37 430* 400.7* 360* 
*1 202. 29 590* 583.1* 600* 
*1 202 . 18 525 * 511.84* 500* 
*1 202.09 510° 509 . 32 * 500* 
*1 201.99 470* 477.46* 490* 
*1 201.9 500* 495.8* 500* 
*1 201 .81 535 * 511.61* 515* 
*1 201.71 505* 489.63* 495* 
*1 201.62 485* 486.48* 510* 
*1 201.52 495* 492.06* 495* 
*1 201 .4 3 555* 519.88* 505* 
*1 201.33 515* 514 .62 * 515* 
*1 201. 24 485* 488. 56* 490* 
*1 201.14 480* 481 . 53° 485* 
*1 201 .05 520* 512 . 89° 510* 
*1 200 . 95 475* 474.38* 480* 
*1 200.86 525* 523.32 * 525* 
*1 200 . 77 500* 495. 64* 520* 
*1 200.67 500* 503.34* 510* 
*1 200 . 58 475* 479 . 55 * 530* 
*1 200 . 49 510* 497 . 59* 510* 
*1 200 . 39 550* 506 .5* 480* 
*1 200 . 3 520* 515. 72 * 560* 
*1 200 . 2 535* 525.73* 515 * 
*1 200.1 490* 491 . 65 * 495* 
*1 200 520* 521. 67* 525* 
*1 199 . 91 465* 466 . 41* 465* 
*1 199 . 82 0* 0* 0* 
***************************************************************** 

******** * * * * ** * * ***** ** ******* * * * * * * * * * * * ** ****** ** * * ******** ************** ** ** * 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: 1 

********* ********************************************** 
Reach River Sta . * Contr. * Ex pan. 

******************************************************* 
*1 214.14 .1* .3* 
*1 214.04 . 1* .3* 
*1 213.95 .1* . 3* 
*1 213.85 . 1* . 3* 
*1 213 . 75 . 1* .3* 
*1 213.745 : sridge 
*1 213.74 . 1* .3 * 
*1 213.66 .1* .3 * 
*1 213. 57 .1* .3 * 
*1 213. 47 .1* .3* 
*1 213.38 .1* .3 * 
*1 213. 3 3 .1* .3 * 
*1 213.26 .1* .3 * 
*1 213.255 : sri dge 
*1 213.2 5 . 1* .3 * 
*1 213.21 . 1* .3 * 
*1 213.11 .1* .3 * 
*1 213 .03 .1* .3 * 
*1 212 . 9 3 .1* .3 * 
*1 212 . 84 .1* . 3* 
*1 212 . 74 .1* .3* 
*1 212 . 68 . 1* . 3* 
*1 212 . 675 : s r i dge 
*1 212.67 .1* . 3* 
*1 212.56 .1* . 3* 
*1 212 . 46 . 1* .3* 
*1 212.37 .1* .3* 
*1 212.27 .1* . 3* 
*1 212.18 .1* . 3* 
*1 212.08 .1* .3 * 
*1 211.99 .1* . 3* 
*1 211 . 89 .1* .3 * 
*1 211.79 . 1* .3 * 
*1 211.71 .1* .3 * 
*1 211 . 64 . 1* .3 * 
*1 211 . 54 . 1* . 3* 
*1 211.525 : sridge 
*1 211 . 51 .1* .3* 
*1 211 . 41 . 1* . 3* 
*1 211.31 . 1* . 3* 
*1 211.21 . 1* . 3* 
*1 211.12 . 1* .3* 
*1 211.02 . 1* .3* 
*1 210.93 .1* .3* 
*1 210.83 .1* .3 • 
*1 210.74 .1* .3 * 
*1 210 . 64 .1* .3 * 
*1 210. 55 .1* .3* 
*1 210.46 .1* . 3* 
*1 210 . 36 .1* . 3* 
*1 210 . 26 .1* . 3* 
*1 210.17 . 1* . 3* 
*1 210 .07 .1* . 3* 
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Post - Project • *1 209.98 .1* .3* 
*1 209 . 88 .1* .3 * 
*1 209.79 .1* .3* 
*1 209.69 .1* .3 * 
*1 209.60 .1* .3* 
*1 209.54 . 3* . 5* 
*1 209.535 *Bridge 
*1 209. 53 . . 3* .s• 
*1 209.42 .1* . 3* 
*1 209 . 33 .1* .3* 
*1 209.24 .1* .3* 
*1 209 . 14 .1* . 3* 
*1 209.04 .1* . 3* 
*1 208.95 . 1* . 3* 
*1 208.85 .1* .3* 
*1 208.75 .1* . 3* 
*1 208 . 67 .1* .3* 
*1 208.57 .1* .3" 
*1 208.48 .1* . 3* 
*1 208.39 .1* . 3* 
*1 208.29 .1* . 3* 
*1 208. 19 .1* . 3* 
*1 208 .10 .1* . 3* 
*1 207.99 .1* .3 * 
*1 207.90 .1* .3 * 
*1 207 . 80 .1* .3 * 
*1 207 . 71 .1* .3* 
*1 207 . 62 .1* .3* 
*1 207 . 49 .3* . 5* 
*1 207 . 485 : sri dge 
*1 207 .48 . 3* . 5* 
*1 207 . 43 .1* .3 * 
*1 207 . 34 .1* .3* 
*1 207 . 27 .1* .3* 
*1 207 . 16 .1* . 3* 
*1 207 . 07 .1* .3* 
*1 206 . 97 .1* .3* 
*1 206.88 .1* .3* 
*1 206.79 .1* .3* 
*1 206 . 7 .1* . 3* 
*1 206 . 6 .1* .3* 
*1 206 . 51 .1* .3* 
*1 206.41 .1* .3* 
*1 206.32 .1* .3* 
*1 206.22 .1* .3* 
*1 206.13 .1* .3* 
*1 206.03 .1* .3* 
*1 205 . 94 .1* .3* 
*1 205 . 84 .1* .3* 
*1 205.75 .1* .3* 
*1 205 . 62 .1* .3* • *1 205 . 52 .1* .3* 
*1 205.43 .1* .3* 
*1 205 . 4 .1* . 3* 
*1 205 . 34 .1* .3* 
*1 205 . 2 5 .1* .3* 
*1 205 . 15 .1* .3* 
*1 205 . 06 .1* .3* 
*1 204 . 97 .1* .3* 
*1 204 . 87 .1* .3* 
*1 204.78 .1* .3* 
*1 204 . 68 .1* .3* 
*1 204 . 61 .1* .3* 
*1 204.53 .1* .3* 
*1 204.42 .1* .3* 
*1 204.34 .1* .3* 
*1 204.25 .1* .3* 
*1 204.15 .1* .3* 
*1 204.05 .1* .3* 
*1 203.96 .1* .3 * 
*1 203.86 .1* .3* 
*1 203.77 .1* .3* 
*1 203.67 .1* .3* 
*1 203 . 58 .1* .3* 
*1 203 . 48 .1* .3* 
*1 203.39 .1* .3* 
*1 203.29 .1* .3* 
*1 203.19 .1* .3* 
*1 203.09 .1* .3* 
*1 202.99 .1* .3* 
*1 202 . 9 .1* .3* 
*1 202.8 .1* . 3* 
*1 202.69 .1* . 3* 
*1 202.59 .1* .3* 
*1 202.48 .1* .3* 
*1 202.37 .1* .3* 
*1 202 . 29 .1* .3* 
*1 202 . 18 .1* .3 * 
*1 202 . 09 .1* . 3* 
*1 201.99 .1* .3 * 
*1 201.9 .1* . 3* 
*1 201.81 .1* . 3* 
*1 201.71 .1* .3* 
*1 201.62 .1* . 3* 
*1 201. 52 .1* . 3* 
*1 201.43 .1* . 3* 
*1 201.33 .1* .3* 
*1 201.24 .1* .3* 
*1 201.14 .1* .3 * 
*1 201.05 .1* . 3* 
*1 200.95 .1* . 3* 
*1 200.86 . 1* .3* 

• *1 200.77 .1* .3* 
*1 200.67 . 1* . 3* 
*1 200 . 58 .1* .3* 
*1 200 . 49 .1* .3* 
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Post-Proj ect 
*1 200.39 . 1* .3 * 
*1 200.3 .1* .3 * 
*1 200.2 . 1* .3 * 
*1 200 . 1 . 1* . 3* 
*1 200 .1* .3 * 
*1 199 . 91 .1* .3* 
*1 199 . 82 .1* . 3* 
*************** **************************************** 

Profil e Output Tab l e - CHECKRAS 
******************************* ******************************************************************************** ***************************** 
******************** **************************************** 
* Reach * Ri ver Sta * Froude # Chl * Top wdt h Ac t * conv . Tota l Prof Delta ws Left Sta Eff * Enc Sta L * center Stati on * Enc 
Sta R * Rg ht Sta Eff * Mi n Ch El * Left Stagn * Rig ht Stagn * 
• * * * (ft) * ( cfs) (ft) * (ft) ( f t ) (ft) * 
(ft ) * ( f t) * ( f t) * (ft ) * ( f t) * 
******************************************************************************************************************************************** 
****************************************** ****************** 
* 1 * 214. 14 0 . 36 

21089.67 * 1048.70 * 
* 1 * 214. 14 0. 36 * 
20381 . 83 * 20381 . 83 * 1048.70 

* 1 214 . 04 0.36 
20922.39 * 1048 . 80 * 

* 1 * 214.04 0.36 
20371.77 20371 .77 1048.80 * 

1 * 213.9 5 
20814.54 * 1049.30 

1 * 213 . 95 
2033 1 .73 20331 . 73 * 1049.30 

1 213 . 85 
20320.97 * 1048. 10 

1 * 213 . 85 
20320.92 * 20320 . 92 * 1048 . 10 

* 1 * 213 . 75 
20297.39 * 1044 . 60 

* 1 * 213 . 75 
20297.35 20297 . 35 1044.60 

* 1 

* 1 
20297. 35 

1 

* 1 
20296.60 * 

1 

* 1 
20296 . 60 * 

* 1 

1 
20253 . 56 * 

* 213 . 745BRU * 
20296 . 71 * 1044 . 60 * 

* 213 . 745BRU * 
20296 . 73 * 1044.60 * 

213 . 745BRD 
20296. 16 * 1044 .60 

* 213 . 745 BR D * 
20296. 18 1044 . 60 * 

* 
213 . 74 

20296.61 * 1044.60 
* 213 . 74 

20 296 . 60 * 1044.60 * 

213. 66 
20253 . 57 * 1047.60 

* 213 . 66 
20253 . 56 * 

* 

* 
1047.60 * 

0.43 * 

0.4 3 

0. 58 

0. 58 

0 . 41 

0 . 41 

0.44 * 

0.44 * 

0.44 

0.44 

0.42 

0.42 

0. 62 

0 . 62 * 

1 * 213.57 0.55 * 
20336 . 67 * 1046.70 * 

* 1 * 213.57 0 . 55 
20336.66 20336 . 66 1046 . 70 * 

* 1 * 213 . 47 0 . 52 * 
20266 . 44 * 1045 . 80 * 

1 * 213.47 0 . 52 * 
20266. 42 20266 . 42 1045 . 80 * 

* 1 * 213 . 38 0.37 * 
20447.88 * 1045 . 40 * 

• 1 * 213 . 38 0 .37 * 
20447 . 85 * 20447 . 85 1045. 40 . 

* 1 * 213 . 33 0.33 * 
205 14 . 54 * 1045 . 40 * 

* 1 * 213.33 0 . 33 
205 14 . 52 * 205 14.52 * 1045 . 40 * 

* 1 * 213 . 26 0 . 32 * 
20378 . 41 * 1040 .40 * 

* 1 * 213 . 26 0 . 32 . 
20378.39 * 20378 . 39 * 1040 . 40 * 

* 1 213.255 BR U * 0.34 * 
203 78 . 10 * 1040 . 40 

* 1 * 213 . 255 BR U * 0.34 
20378.39 20378 .14. 1040.40 

726.91 * 

72 6 . 86 * 

733.94 * 

733. 89 * 

74 5. 37 * 

745. 19 * 

702 . 64 * 

702 .59 * 

65 6 . 45 * 

65 6 . 35 * 

63 4 .96 * 

635.01 * 

633.79 * 

633.84 * 

654 .76 * 

65 4. 73 * 

566 .02 * 

565.99 * 

85 2 . 17 * 

852. 16 * 

1023 .14 * 

1023 . 12 * 

1101.78 * 

1101. 75 * 

1185.64 * 

1185 . 62 * 

881. 25 * 

881. 21 * 

860 . 74 * 

860 . 81 * 

5961484 .0 

5963943.0 

5809707.0 * 

5812338.0 

48434 18.0 

48468 70.0 

3578 540.0 * 

3579632 . 0 * 

55 75 129.0 

55 78 780.0 

4375 788 . 0 * 

4378146 . 0 * 

4316097 . 0 

43185 10.0 

54 59470.0 * 

5462967.0 * 

3604114 .0 * 

3608339.0 * 

3949740.0 

3953934 . 0 * 

4106424.0 * 

4110138 . 0 * 

5943323.0 * 

59 37578 . 0 * 

6865352 . 0 * 

6854778. 0 

7091406 .0 

7098895. 0 

5381226 . 0 * 

5386143 . 0 * 
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0.01 * 

0.01 

0.01 

0.01 

0.01 * 

0 . 01 * 

0.01 * 

0. 01 

0.01 

0.02 

0.02 * 

0.02 * 

0 .01 

0.01 

0.01 

19654 . 95 

19654 . 97 * 196 54 .97 

19637. 86 * 

19637 . 88 * 19637 .88 * 

19 586. 39 

19586. 54 19586.54 * 

19618 . 33 * 

19618. 33 * 19618 . 33 

19640.95 * 

19641. 00 19641.00 * 

19641. 74 * 

19641. 72 * 

19642 . 37 

19642. 35 * 

19641. 85 * 

19641. 87 * 

19599 . 41 * 

19687. 57 * 

19095 . 13 * 

19641.00 

1964 1. 87 

19641. 87 

19687 . 57 * 

19484 . 50 19484 . 50 * 

18842 . 44 * 

19243 . 30 * 19243. 30 * 

19196 . 18 * 

19346 . 10 * 19346 . 10 * 

19328 . 90 * 

19328.90 1932 8 .90 * 

19497 . 16 

19497 .18 * 19497 .18 * 

19497.36 * 

19497 . 33 19497 . 18 

20020 . 10 

20020.10 

20006 . 70 

20006 . 70 

1993 5 . 90 * 

19935 . 90 

20057.0 5 

20057 . 05 

19969 . 30 

19969 . 30 * 

19969 . 30 * 

19969 . 30 * 

19969 . 30 * 

19969 . 30 * 

19969 . 30 * 

19969 . 30 

19986.4 5 * 

19986. 4 5 

19929. 15 * 

19929. 15 * 

19758.75 * 

19758.75 * 

19909.5 5 * 

19909 . 55 . 

1992 1. 90 

1992 1. 90 * 

19938.05 

19938 . 05 

19938 . 0 5 

19938 . 05 



• 

• 

• 

* 1 213.255 BR D * 0.34 
20377.60 * 1040 . 40 • 

* 1 * 213 . 255 BR D 0 0.34 * 
20377 . 79 . 20377.64 * 1040.40 • 

• 1 

• 1 
20377.79 * 

• 1 

• 1 
20418 .50. . 
• 1 

• 1 
20544 .67 • 

• 1 

• 1 
20591.83 * 

• 1 

• 1 
20489.75 • 

• 1 

• 1 
20347.25 . 

. 
* 213.25 

20377.79 • 1040 . 40 • 
• 213.25 

20377.79 * 1040.40 . 
* 
• 213.21 

204 18.50 . 1044 .90 • 
• 213 . 21 
20418.50. 1044 .90 . . 

• 213.11 
20544 . 67 • 1047 . 60 • 

* 213. 11 
20544.67 • 1047 . 60 • . 

• 213.03 
20591.83 * 1046.70 * 

* 213.03 
20591 . 83 * 1046 .70 • 

• 212.93 
20754. 14 * 1045 . 40 • 

• 212.93 
20489.75 . 1045.40 . 

* 212.84 
20347.25 * 1043 . 10 * 

• 212.84 
20347 . 25 . 1043.10 . 

0. 33 • 

0. 33 • 

0 .31 • 

0.31 • 

0.40 • 

0.40 • 

0 . 42 • 

0.42 • 

0.48 * 

0.48 • 

0. 58 • 

0. 58 • 

• 1 * 212.74 0.51 . 
20367.19 * 1041.60 * 

• 1 • 212.74 0 . 51 * 
20367.20 • 20367 . 20 • 1041.60 • . 
• 1 • 212.68 0 . 44 • 

20130.09 * 1036.90 • 
• 1 • 212.68 0 . 44 * 
20130.10 * 20130.10 * 1036.90 * 

• 1 

• 1 
20130 . 10 • 

• 1 

• 1 
20128 . 84 * 

• 1 

• 1 
20128.84 • 

• 1 

• 1 
20252 . 14 * 

• 1 

• 1 
20301.00 • 

• 1 

• 1 
20320 . 69 * . 
• 1 

• 1 
20330.35 • . 

. 
0 212.675 BR U 0 

20129.38 * 1036 . 90 • 
* 212.675 BR U 0 

20129.17 * 1036.90 • . 
* 212.675 BR D 0 

20128.41 * 1036.90 • 
* 212.675 BR D * 

20128.20 • 1036 .90 • 

• 212.67 
20128.83 * 1036.90 * 

* 212.67 
20128.84 • 1036.90 * 

* 212.56 
20452 . 05 * 1039.30 • 

• 212 . 56 
20252.14 • 1039.30 • 

* 
• 212.46 

20301 . 00 * 1037 . 20 . 
• 212.46 
20301.00 • 103 7.20 • 

• 212.37 
20319.24 • 1036.60 • 

* 212 . 37 
20319.25 • 1036.60 • 

• 212.27 
20325.67 • 1035.10 • 

• 212.27 
20325.67 • 1035. 10 • . 

0.46 • 

0.47 • 

0.48 * 

0 . 48 * 

0 . 45 • 

0. 45 * 

0.90 * 

0 . 89 * 

0. 72 • 

0 . 72 • 

0.87 • 

0.87 • 

0.89 • 

0 . 89 * 

• 1 • 212 . 18 0.66 • 
20334.49 • 1030 . 80 • 

• 1 • 212.18 0.66 . 
20334.57 * 20334 . 49. 1030.80 . 

• 1 • 212.08 0 . 49 • 
20270 . 81 . 1025.90. 

859.92 • . 
859 . 99 • 

880.24 * 

880.24 • 

1010.19 • 

928.20 • 

927.80 • 

927.79 . 

965.60 • . 
919 . 76 * 

798 . 99 • 
* 

798 . 99 * 

635.75 * . 
635 . 75 * 

676 . 59 * . 
676.59 * 

629 . 02 * . 
629.03 • 

603.60 * 
* 

603.16 * 

601.64 * 

601.23 * 

626.50 • 

626.51 * 

520.87 * 

521.09 * 

55 7.52 • 

557.66 * 

5 73. 56 • 

5 73 . 59 • 

605.48. 

605.47 * 

627.49. 

627.48. 

589 . 61 * 

Post-Proj;ct 

5322311.0 • 

5327335.0 . 

6986536 . 0 * 

6994050.0 * 

7351368.0 * 

7227547.0 * 

5493675.0 • 

5496745.0 • 

5167811.0 • 

5170676.0 • 

4575514 . 0 • 

4579008.0 * 

3778154.0 • 

3782263.0 * 

4336312.0 • 

4341428.0 * 

5173110.0 * 

5178274 . 0 • 

3867106 . 0 * 

3846322 . 0 * 

3774164.0 

3754689.0 • 

4999902 . 0 • 

5002046 . 0 * 

2374592.0 • 

2400862.0 * 

3013623.0 * 

2974820.0 • . 
2431159.0 • 

2432618.0 • . 
2294057.0 * 

2293842.0 • . 
3199385.0 • 

3199239 . 0 • . 
4412668.0 
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0 . 01 * 

0.01 * 

0.01 * 

0.01 • 

0.01 • 

0.01 * 

0.01 

0.01 * 

0.01 • 

-0.09 

-0.08 * 

0.01 

0 .11 * 

0 .06 * 

0 .01 • 

0.00 * 

0.00 • 

19497 . 68 • 

19497.65 • 19497.55 • 

19497.55 • 

19497.55 • 

19408 .31 • 

19490.30 • 

19616. 88 • 

19616.88 • 

19602.70 • 

19672 . 07. 

19690 .76. 

19690.76 . 

19711.50. 

19711. 50 • 

19690.61 • 

19497 . 55 • 

19490 . 30 * 

19616.88 • 

19672.00 • 

19690.76. 

19711.50 • 

19690 .61 • 19690.61 . 

19501.07 • 

19501.07 • 19501.07 • 

19501. 78 • 

19502.00 • 

19502.77 . 

19502 . 97 • 

19502 .34 • 

19502. 33 • 

19731. 19 • 

19731 . OS • 

19743.48. 

19743.34. 

19745.67. 

19745. 66. 

19720.20 • 

19720 . 20 • 

19707.00 . 

19501.07 • 

19502.33 • 

19502.33 * 

19731. OS * 

19743.34 • 

19744.06 • 

19715.25 • 

19707 . 00 . 19706 .85 • 

19681.20 • 

19938 . 05 • 

19938. OS * 

19938 . 05 • 

19938 . OS * 

19954.40 • 

19954 . 40 • 

20102.60 • 

20102 . 60 • 

20131.96 • 

20131.96 • 

20090.25 • 

20090.25. 

20029.38 * 

20029.38 • 

20028.90 • 

20028.90. 

19815 . 59 • 

19815 . 59 • 

19815 . 59 • 

19815. 59 • 

19815.59 • 

19815 .59 • 

19815.59 • 

19815 . 59 • 

19991.60 • 

19991.60 • 

20022.17 • 

20022 . 17 • 

20032.38 • 

20032 . 38 * 

20022 . 80 • 

20022.80 * 

20020.71 • 

20020 . 71 • 

19975.99 • 



* 1 
20270.90 * 
* 

1 

1 
20249 . 64 * 
* 

1 

* 1 
20250.74 * 
* 

1 

1 
202 17.70 * 
* 

* 212.08 
20270.81 * 

* 211 . 99 

1025.90 * 

20248. 98 * 102 5. 39 
* 211 . 99 * 

20249 . 00 * 102 5.39 * 

211. 89 
20250.60 * 1024.19 * 

* 211. 89 
20250.60 1024 . 19 

* 
211.79 

20217.53 * 1023.84 * 
* 211. 79 

20217 . 54 1023 . 84 

1 211.71 
20197.63 * 1023.19 * 

1 * 211.71 
20197 . 84 * 20197 . 63 * 1023 . 19 

1 

1 
20219.80 

* 1 

1 
20129.64 * 
* 

* 1 

* 1 
20129 . 64 * 

1 

* 1 
20137.39 * 

* 1 

1 
20137 . 39 * 

1 

* 1 
20206.06 • 

211.64 
20592.36 * 

* 211. 64 
202 19 . 57 

211.54 
20129.31 * 

* 211.54 
20129 . 31 

1022.58 * 

1022 . 58 * 

1021.90 * 
* 

1021.90 

211.525 BR U * 
20127.85 * 1021.90 

* 211.525 BR U * 
20127 . 86 * 1021 . 90 * 

211.525 BR D * 
20135.99 * 1021.80 • 

* 211. 525 BR D * 
20136 . 01 * 1021.80 

* 211 . 51 
20136.78 * 1021.80 * 

* 211 . 51 
20136 . 80 * 

* 
1021.80 

* 211. 41 
20203 . 95 * 1018.30 

* 211 .41 
20204.00 * 1018 . 30 * 

• 1 211.31 
20351.98 * 1020.80 * 

1 * 211.31 
20356.09 * 20352. 12 1020.80 

1 211. 21 
20518.84 * 1021.10 * 

1 * 211. 21 
20521.25 * 205 18.94 1021 . 10 

* 1 

* 1 
20610 .00 * 
* 

1 

* 1 
21150.00 * 

1 

• 1 
2157 5.00 * . 
* 1 

1 
21700 .00 * 

* 1 

* 1 
21800.00 * 
* 

211. 12 
20559.33 * 1015.70 * 

* 211 .12 
20559.40 * 1015.70 * 

211.02 
21286.03 * 1019.40 * 

* 211.02 
21150.00 * 1019.40 * 

• 210 .93 
21576.00 * 1018.70 * 

* 210 . 93 
21575.00 * 1018.70 * 

210. 83 
21718 . 95 * 1019. 10 * 

* 210.83 
21700 . 00 • 1019.10 * 

* 210.74 
21787.04 * 1018 . 20 • 

* 210 . 74 
21787.08 * 1018.20 * 

0.49 * 

0. 55 * 

0.55 

0.52 

0.52 * 

0.52 

0.52 * 

0.52 

0.52 

0.55 

0.55 

0.63 

0.63 

0. 72 

0. 72 * 

0. 78 

0. 78 

0. 71 * 

0. 71 * 

0.59 * 

0. 59 

0. 73 * 

0 . 72 * 

0.64 * 

0 . 63 * 

0 . 35 * 

0 . 35 

0. 52 

0. 52 

0. 52 * 

0.52 * 

0. 56 * 

0 . 56 

0 . 45 * 

0 .45 * 

589.61 * 

549.09 * 

549.11 * 

564.71 * 

564.72 * 

567. 50 * 

567.5 1 * 

569 . 01 * 

569 . 02 * 

561.64 * 

561.65 * 

525.33 * 

525.34 * 

493.41 * 

493.43 * 

494.83 * 
* 

494.84 * 

520.99 * 

521.01 * 

565 . 09 * 

565 . 16 * 

819.02 * 

819.22 * 

987. 73 * 

987.91 * 

1059 . 19 * 

1059.33 * 

1081.93 * 

945. 79 * 

2037.91 * 

2037.02 * 

22 15 .16 * 

2196.24 * 

1394.18 * 

1394.30 * 

Post - Projec t 
4413183 .0 * 

3888612.0 

3889154.0 * 
* 

4149297.0 

4149889.0 
* 

4124562.0 

4125269 . 0 * 

4120759.0 * 

4121579 .0 

3930828.0 

3931813.0 

3466441 . 0 * 

3467896.0 * 
* 

2497570.0 

2498846.0 

2317593.0 * 

2319789 . 0 * 
* 

3040748.0 * 

3043452.0 
* 

3723381.0 

3726792.0 
* 

2860350.0 * 

287037 3 .0 * 

3242 182.0 

3261022 . 0 

6313340.0 * 

6336533 . 0 * 

41302 06.0 * 

4101719.0 

4008755.0 * 

4020630 . 0 * 
* 

3754969.0 * 

3750854.0 * 

4703873.0 * 

4711988 . 0 * 
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0.00 

0.00 

0 .00 * 

0.00 

0 .00 * 

0 . 00 

0.01 

0.01 

0 .01 

0.01 * 

0.01 

0. 03 * 

0.05 

0.04 

-0.01 * 

0 . 02 * 

0.01 * 

0.01 * 

19681.20 

18069. 28 

19699.89 * 

19685.89 * 

19685. 88 

18955. 03 * 

19650. 03 

19628. 62 

19628 .61 

19657.93 

19657 .92 

19603 .98 

19603 . 97 

19605.44 * 

19605.43 * 

19617.96 * 

19617.96 

19615.80 

19615. 78 

19638.86 * 

19638.84 * 

19532 .96 

19681.09 

19699 . 77 * 

19685.75 * 

19649.87 * 

19628.43 * 

19657.70 

19603.65 

19603.6 5 

19615.19 * 

19615 .19 * 

19638.10 * 

19532 . 90 * 19531. 21 

19531 . 12 * 

19531 . 03 19528 . 75 * 

19500 .14 * 

19500.08 

19489.44 * 

19489. 46 * 

19482.32 

19482.29 * 

19454.77 * 

19454.76 * 

19430.23 * 

19430 . 21 * 

19498.47 * 

19487. 12 * 

19479 . 13 * 

19450 . 42 * 

19426 . 13 * 

19975 . 99 

19974.71 

19974 . 71 

19968 . 25 

19968 . 25 * 

19933 . 79 * 

19933 . 79 * 

19913 . 13 

19913 . 13 * 

19938 . 75 

19938.7 5 

19830 .70 * 

19830 . 70 * 

19830.70 

19830.70 * 

19876 . 38 * 

19876 . 38 

19876.38 

19876.38 * 

19922.07 * 

19922.07 * 

19943.65 * 

19943.65 * 

20025.00 

20025.00 * 

20035.33 * 

20035.33 * 

19940.71 * 

19940 .71 * 

19946 . 96 

19946.96 * 

19930.41 • 

19930 . 41 * 

19929.91 * 

19929.91 * 



• • 1 • 210.64 0.45 • 
21800.00 • 1017 . 70 • 

• 1 • 210.64 0.45 * 
21800.00 * 21800.00 . 1017.70 * 

* 1 * 210.55 0.50 * 
21300. 00 * 1018.00 * 

* 1 * 210.55 0.50 * 
21110 . 00 * 21110.00 * 1018.00 * 

* 1 * 210 . 46 0 . 25 * 
21258.47. 1016.30 * 

* 1 * 210.46 0 . 25 * 
21284 . 00 . 21258.51 * 1016.30 . 

* 1 * 210 . 36 0.37 • 
21281.11 * 1017.40 * 

* 1 * 210 . 36 0.37 * 
21291.16 * 21281.16 • 1017.40 * 

* 1 * 210.26 0.33 * 
21316.67 • 1016.90 • 

• 1 * 210.26 0.33. 
21331.80 • 213 16.74 * 1016.90 * 

• 1 • 210 . 17 0 . 42 • 
21322.57 • 1014.70 • 

• 1 • 210.17 0.42 • 
21334.72 21322.63. 1014.70 * 

• 1 210.07 0.26 
21286.07 * 1009.00 • 

• 1 • 210.07 0.27 * 
21225.00. 21225 . 00 * 1009.00 * 

• 1 * 209.98 0 . 21 * 
21329.37. 999.33 * 

• 1 • 209.98 0.22 * 
21256.06 * 212 56.06 * 999.33 • 

• 1 • 209.88 0 . 23 • 
21326.38 * 997.69 • 

* 1 • 209.88 0.23 * • 21299.85. 21299.85 * 997.69 • 

• 1 * 209 . 79 0 . 22. 
21325 . 43 * 1002 . 93 • 

* 1 • 209.79 0.22. 
21299.89 • 21299 . 89 * 1002 . 93 * 

* 1 * 209.69 0.34 * 
21316 . 41 • 1004.3 1 • 

• 1 * 209 . 69 0 . 34 • 
21350 . 00 * 21316 . 43 • 1004 . 31 • 

* 1 • 209 . 60 0.49 • 
21064.47 * 1004.15 * 

* 1 * 209.60 0 . 49 * 
21064 . 47 * 21064.47 * 1004. 15 • 

• 1 * 209.54 0.38. 
20572 . 14 • 1004.27 • 

* 1 • 209 . 54 0.38 * 
20594.25 • 20572.15 * 1004.27 • 

* 1 * 209.535 BR U * 0.43 * 
20570.61 . 1004.27 * 

* 1 * 209.535 BR U * 0.43 * 
20594.25 • 20570.63 * 1004 . 27 . 

* 1 * 209.535 BR D * 0.44 * 
20569.42 * 1004.27 . 

* 1 * 209.535 BR D * 0 . 44 * 
20594.25 • 20569 . 45 * 1004.27 • 

• 1 * 209. 53 0.40 * 
20 571. 21 * 1004.27 • 

• 1 * 209. 53 0.40. 
20594.25 • 20 571 . 24 • 1004 . 27 * 

• 1 • 209.42 0 . 48 * 
20609 . 33. 998 . 44 * 

• 1 * 209 . 42 0 . 48 * 
20610.47 . 20609.33. 998.44. 

• • 1 • 209 . 33 0. 38 • 
20773. 15 . 993 . 71 • 

• 1 * 209.33 0.38 * 
20715.31 • 20715. 10 • 993.71 . 

2361. 78 • 

2361. 98 • 

Post - Projec t 
4654881.0 • 

4666447 . 0 . 

1 536 . 07 * 4151855 .0 * 

13 70 . 58 * 4161094 . 0 * 

1881 .48 • 78634 14.0 * 

1881. 51 * 7827722 . 0 • 

1899.90 * 5532391.0 * 

1899.97 * 5545466.0 * 

1932 . 15 • 5957557 . 0 * 

1932 . 26 • 5972355.0 • 

1967.97 * 4740738.0 * 

1968. 03 • 4756407 . 0 * 

2076.07 * 7064359.0 * 

2015.00 * 69263 12.0 * 

1907.07 • 10404160 . 0 • 

1833 . 72 * 10180790.0 * 

1597.17 . 9888117. 0 * 

1570.83 • 9845730.0 • 

1789.57 * 10179000.0 * 

1764 .06 * 10127920.0 • 

1430 . 98 • 6177772.0 • 

1431 . 39 * 6182646.0 • 

1 587.44. 4325 159.0 * 

1582.46 • 4309013.0 • 

1096.35 * 5640835.0 * 
* 

1096.36 • 5642701. 0 * 

1014.66 * 4207355.0 * 
1014 . 69 * 4208735.0. 

1013.39 • 4140138.0 * 

1013.42 * 4141590 . 0 * 

109 5. 30 * 54 55800 . 0 * 

1095 . 33 • 5457836.0 * 

1258 . 68 * 4386420 . 0 * 

1258.70 * 4389308.0 * 

163 1. 54 * 

15 87.64 * 

5534856.0 * 

5537801.0 * 
* 
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19401.51 • 

0 . 02 * 19401. 36 • 19388. 60 • 

19333.44 . 

0 .02 * 19333.38 • 19322 . 17 * 

19377 .00. 

0 . 02 • 193 77 .00 * 19377 . 00. 

19381.22 • 

0.02 • 19381.19. 19375.17 * 

19384.51 . 

0.02 • 19384. 48. 19377.08 * 

19354 . 60 * 

0 . 02 * 19354.60 • 19354.60 • 

19210 . 00 * 

0 . 07 * 19210.00 * 19210.00 • 

19324.97 * 

-0. 01 * 19324.98 • 19316 . 53 * 

19521.68 • 

0 . 00 * 1952 1. 68 * 19516.39 * 

19511.09 * 

0 .00 * 195 11.08 * 19444 . 07 • 

19502.09 • 

0.01 • 19502.08 * 19492.43 * 

19452.34 • 

0.00 * 19457.31 * 19457 . 31 * 

19475 . 80 * 

0 . 00 * 19475.79 • 19471 .75 • 

19475 . 95 • 

0 . 00 * 19475.94 * 19471 .75 • 

19476 . 04 • 

0.00 * 19476.03 * 19471.75 * 

19475.91 . 

0.00 * 19475.91 . 19471 . 75 • 

19350 . 65 * 

0.01 * 19350 . 64. 19318 . 56 • 

19127.49 • 

0 .01 * 19127.46 19086. 19 

19924.60 * 

19924 .60 • 

19902.68 • 

19902.68 * 

20330. 50 * 

20330.50 * 

20333.16 • 

20333.16 * 

20354.45 • 

20354.4 5 * 

20344.66 • 

20344.66 • 

20090.45 * 
20090 . 45 • 

19936 . 38 • 

19936.38 * 

19986.20 • 

19986.20 * 

19963.95 * 

19963 . 95 * 

20018.32 * 

20018 . 32 * 

20255.11 • 

20255.11 * 

20033.00 * 
20033 . 00 * 

20033.00 * 

20033 . 00 * 

20033.00 * 

20033 . 00 * 

20033 . 00 * 

20033 . 00 * 

19964 . 52 * 

19964.52 * 

19900.75 * 

19900.75 * 



1 * 209.24 0.49 
20907.53. 1003.00 

* 1 • 209 . 24 0.49 * 
20907.53 20907.53 * 1003 . 00 

• 1 * 209. 14 0.52. 
21140. 18 * 1002.87 * 

• 1 * 209. 14 0.52 * 
21140.18 21140. 18 * 1002.87 * 

• 1 209 . 04 0.45 * 
21356 . 72 * 1007.02 * 

* 1 * 209.04 0.44 
21356 . 72 21356.72 * 1007.02 

• 208 . 95 0 . 36 * 
20972.85. 997 . 33 

1 * 208 . 95 0.36 * 
20972 . 83 20972.83 * 997.33 

• 208.85 0.47 * 
21127.42 * 998.88 * 

1 * 208.85 0.47 * 
21155.77 * 21127 . 44 * 998.88 

1 * 208.75 0.43. 
21098 . 69 • 1000 . 44 

* 1 • 208.75 0.43 
20952.96 20950.94 1000.44 * 

* 
1 * 208.67 0 . 54 * 

20939.33 * 1003.03 
1 * 208.67 0.54 * 

20938 . 72. 20938 . 72 * 1003 . 03 * 
* 

1 * 208.57 0.77 
20771.54 * 1002.61 

* 1 * 208.57 0 . 76 * 
20731 . 12 20731.12 1002 . 61 * 

1 

1 
20691. 24 * 

* 1 

* 1 
20724 . 42 * 

1 

1 
20909.13 • 

1 

* 1 
21343.20 * 

208.48 
20684.62 • 998 . 70 

* 208.48 
20684 . 68 * 998 . 70 * 

* 
* 208.39 

2072 1 .87 * 998.71 
* 208.39 

2072 1 .87 * 998 . 71 * 

208 . 29 
20892 . 19 * 1002.85 

* 208 . 29 
20892 . 39 * 

208.19 

* 
1002.85 * 

21295.38 * 1001.01 
• 208.19 

21295 . 88 • 1001 . 01 * 

0. 54 

0. 54 

0 . 53 

0.52 

0.55 

0.54 * 

0. 51 

0 . 50 

* 1 * 208 . 10 0.51. 
21696.36 • 999.34 

* 1 • 208 . 10 0 . 48 * 
21737 . 69 * 21696 . 86 999.34 * 

* 

• 1 * 207.99 0. 56 * 
21851.41 • 996 . 98 

* 1 * 207.99 0. 52 * 
21863.07 21855 . 81 * 996 . 98 • 

• 1 • 207.90 0.49 * 
22 136 .83. 991 .51 

• 1 • 207.90 0.43 • 
22 135.26 22 135 . 26 * 991 . 51 . 

• 1 * 207 . 80 0.55 • 
21870. 08. 992.47. 

• 1 • 207 . 80 0 .53. 
21871. 22 21871 .05 992.47 • . 
• 1 207 . 71 0.58. 

21699 . 84 * 992 . 51 
1 * 207. 71 0 . 60 * 

21424.84 * 21424.84 * 992 . 51 * 

• 1 • 207. 62 0 . 51 • 
21469.30 • 990 . 12 

1877.29. 

1837.81 . 

2057.92 • 

2040. 18 * 

2255.73 * 

2229 . 68 • 

1809.49 • 

1796.52 * 

1908 . 78. 

1908.83 * 

1816.82 * 

1732.34 • 

1613.01 * 

1612.42 • 

1378 . 64 * 

1338.24 * 

2180 . 85 • 

2181.00 • 

2229.30. 

2229.53 • 

2264.93 • 

2265 . 55 • 

2467.04 * 

2484 . 58. 

2786 . 37 * 
* 

2790 . 37 * 

25 15.31 * 

2625. 07 * 

2938.81 . 

3027.09. 

2391. 44 • 

2093.48 * 

2121. 42 * 

1893. 18 • 

1909. 13 * 

Post-Proj ;ct 

3994750.0 

3986606.0 * 

3631464.0 

3633771.0 

4316197 . 0 

4328640.0 * 

5750383 . 0 

5752962 .0. 

4242758 . 0 

4246887 . 0 * 

5011211 . 0 * 

5014610 . 0 

3779618 . 0 * 

3786569.0 

2639931.0 

2646130 . 0 • 

3586753 . 0 

3613509 . 0 • 

3716312.0 * 

3758501.0 

3479355 . 0 * 

3561403 . 0 * 

3734871. 0 * 

3861107 . 0 • 

3864311. 0 • 

4107186.0 

3518848.0 • 

3819440.0 

4010707.0 

4606292.0 

3717606 .0 • 

3876604.0 

3567418.0 

3540702 . 0 • 

4134863 . 0 
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-0 . 01 * 

0.00 

0.00 

0.00 

0.01 

0 . 01 * 

0 . 01 

0 . 02 

0.04 

0 . 06 

0. 12 

0. 19 

0 . 30 * 

0 . 49 * 

0. 70 

0 . 67 • 

0. 50 * 

18962 . 63 

19001 .66 * 19001.66 * 

19082 . 26 * 

19100 . 00 * 19100.00 * 

19097.86 * 

19124.03 19124 . 03 

19160.88 * 

19173.85 19173 . 85 * 

19212.01 

19212.00 19206.02 * 

19218 . 62 

19218 . 60 

19326 . 32 * 

19212.98 

19326 . 30 * 19317.69 

19392.91 * 

19392 . 88 * 19382.56 

18503 . 77 

18503 . 68 

18492 . 57 

18492 . 34 * 

18005 . 26 * 

18626 . 84 * 

18774.49 * 

18773 . 79 

18908. 12 * 

18501. 92 * 

18468.95 * 

18561.82 

18679 . 18 

18906.48 * 18822.37 * 

19106.22 

19184.36 19184 . 36 * 

19109.71 * 

19108. 17 • 19103.92 * 

19273.22 

19658. 16 * 19658. 16 * 

19409.55 * 

19531 .66 * 19527.65 

19190.08 • 

19614 . 93 

19614.93 * 

19672 . 84 • 

19672.84 • 

19645.60 * 

19645.60 

20005. 15 

20005 . 15 

20070.50 

20070. 50 

20082 . 97 

20082.97 

20038. 11 * 

20038 . 11 

20056.84 * 

20056.84 

19596.58 * 

19596. 58 

19604.62 

19604.62 

19763 . 05 • 

19763 . 05 * 

20030 . 73 . 

20030 . 73 * 

19874.95 

19874 . 95 * 

1993 5. 06 • 

19935.06 • 

19918.00 

19918.00 

20187.29 * 

20187.29 

20037 . 57. 

20037 . 57 

19964 . 29 • 



• 

• 

• 

• 1 
21105.73 • 

• 207.62 
21105.73 . 

0 . 58 • 
990.12 • 

• 1 • 207.49 0 . 49 . 
21046.42 • 984.35 • 

• 1 • 207.49 0.46 . 
21132.01 . 21049.22 • 984.35 • 

* 1 * 207 . 485 BR U * 0.55 * 
21043 . 70 . 984 .35 . 

* 1 * 207.485 BR U * 0 . 51 * 
21132.01 . 21047.01 • 984 .35 • 

* 1 * 207.485 BR 0 * 0. 59 * 
21041 . 20 • 984 . 35 • 

* 1 ° 207 . 485 BR 0 * 0.53 * 
21132.01 . 21045.17 . 984 .35 • 

* 1 • 207.48 0 . 58 . 
21040.53 . 984 . 35 • 

• 1 • 207 . 48 0.52 • 
21132.01 • 21044.68 • 984 . 35 • 

• 1 

• 1 
20968.54 . 
* 
• 1 

* 1 
20778 . 22 * 

* 1 

* 1 
20490 . 43 • 

• 1 

* 1 
20479 . 77 * 

• 207.43 
20927.41 * 983.56 . 

• 207.43 
20932.96 • 983.56 • . 

• 207.34 
20749.32 • 983. 49 • 

• 207 . 34 
20751 . 21 . 983 . 49 • . 

* 207.27 
20725 . 32 • 982.68 * 

• 207.27 
20489 . 47 * 982 . 68 * 

207.16 
20501.37 * 969.66 * 

• 207. 16 
20478.53 * 969.66 . 

0.57 * 

0 . 50 • 

0. 39 • 

0 . 36 • 

0 . 34 • 

0.32 • 

0.16 • 

0 . 16 * 

• 1 • 207.07 0.86 . 
20748.27 * 992 . 80 • 

• 1 • 207.07 0 . 88 . 
20748.18 • 20748.18 • 992.80 • 

• 1 

• 1 
20800.00 • 

• 1 

* 1 
20800.00 • 

• 1 

• 1 
20895 .15 • . 
• 1 

• 1 
21138.80 • . 
• 1 

• 1 
21066.25 • 

• 1 

• 1 
20622. 10 • 

• 1 

• 1 
20685.21 • 

* 206.97 
20800.00 * 981.70 • 

* 206.97 
20800.00 . 981.70 . 

• 206.88 
20800.00 • 981.80 • 

• 206.88 
20800.00 • 981 . 80 • 

* 
* 206.79 

20895 . 15 • 981 .80 • 
• 206.79 

20895.15 • 981.80 • . 
• 206.7 

21165. 35 * 981.80 * 
• 206.7 

21138.11 • 981.80 • . 
206 . 6 

21066.25 • 981.80 • 
* 206.6 

21066 . 25 • 981.80 • 

• 206 . 51 
20615 .00 • 981 . 80 • 

• 206.5 1 
20615.00 • 981.80 • 

• 206.41 
20685.21 • 982.50 • 

• 206.41 
20685.21. 982 . 50 • 

0. 36 • 

0 . 36 * 

0. 31 • 

0. 31 * 

0 . 29 • 

0. 29 • 

0.27 • 

0. 27 • 

0 . 33 • 

0.33 * 

0 . 45 • 

0 . 46 * 

0 . 46 * 

0 . 47 * 

* 1 • 206.32 0.46 * 
20854 . 87 • 982.80 * 

* 1 • 206 . 32 0 . 47 . 
20854.87 . 20854 . 87 . 982.80 . 

1444.32 • 
Post-Project 

3671629.0 * 

1601.02 • 4094978.0 • 
* 

1603 . 82 • 4412321.0 • 

1538 . 30 • 3235902.0 • 

1541 . 61 • 3524142.0 • 

1530 . 55 . 3021671.0 . 

1535 . 72 * 3358953 . 0 . 

1589 . 66 • 3456670.0 • 

1595 .08 . 3897568.0 . 

1660 . 26 • 

1569 .10 • 

1465.55 . 

1422 . 33 • 

1410.68 • 

1047 . 92 . 

1893.47 * . 
1107.07 • 

2121.27 • 

1710.74 • 

1872.81 • . 
1567.64 * 

2078.38 * 

1800.86 * 

2279 . 32 . 

1934.31 * 

2572.12 * . 
2093.13 • 

2786.93 • 

2185 . 35 . 

2915.00 • 

2053 . 65 • 

3564 . 70. 

2190 . 50 * 

3656.33 • 
* 

2377.93 * 

3510649.0 * 

4025333.0 * 
* 

5369246.0 • 

5901829.0 * 

6421410.0 * 

6854 151.0 • 

14746040.0 * 

14775160 . 0 • 

2286164 . 0 * 

22544 10.0 • 

5970014.0 * 

6019868.0 • 

7226234.0 * 

7191503.0 • 

7514464.0 . 

7590998.0 • 

7908733.0 • 

8015485.0 • 

6230824 . 0 • 

6298256 . 0 • 

4521128.0 • 

4533739.0 * 

4380634.0 * 

4381569.0 • 

4293590.0 • 

4288577 . 0 • 
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0 . 05 • 

0. 52 • 

0.61 • 

0 . 73 • 

0 . 77 • 

0.90 • 

0.94 

0.95 

0.89 * 

0.43 • 

0.90 * 

0.89 

0.91 

0. 93 • 

0.89 • 

0.82 * 

0 . 80 • 

0. 79 * 

19583.58 * 19577.92 * 

19445. 40 * 

19445.40 * 19387.28 • 

19445.40 • 

19445 . 40 • 19387.28 • 

19450 . 66 • 

19449.45. 19387 .28 . 

19450 . 87 • 

19449.60 . 19387 . 28 * 

19267.15 * 
19 363.86 • 

19283.77 • 

19328 . 88 • 

19268.13 . 

19441.55 . 

18601.44 * 

19371.46 * 

18413.03 * 

19363 . 86 • 

19328 . 88 • 

19441.55 • 

19371.46 • 

18857.57 * 18857.57 • 

18394.10 * 

18850 . 00 * 

18332.23 • 

18838.93 * 

18343.49 * 

18806.01 • 

18250.64 • 

18784 .84 • 

17938.02 * 

18675.58 * 

17700.00 • 

18561.35 • 

17111.00 • 

18494.71 • 

17150.00 • 

18850 . 00 * 

18838.93 * 

18806.01 * 

18784 . 84 • 

18675 . 58 . 

18561.35 . 

18494.71 . 

18476.94 • 18476.94 * 

19964. 29 • 

20292 . 04 • 

20292 . 04 • 

20292. 04 • 

20292.04 • 

20259.64 • 

20259.64 • 

20259.64 • 

20259.64 • 

20166 . 20 • 

20166.20 * 

20053 . 55 * 

20053 . 55 • 

1996 5.99. 

1996 5. 99 * 

1992 5. 62 * 

19925.62 * 

20268 .81 * 

20268 .81 * 

20268.25 * 

20268 .25 * 

20264.40 * 

20264.40 * 

20279.13 • 

20279.13 • 

20324.45 * 

20324.45 * 

20306 . 18 * 

20306.18 * 

20084 . 15 • 

20084.15 • 

20154.06 • 

20154.06 • 

20171.80 * 

20171.80 • 



* 1 * 206.22 0. 52 
20977.29 . 983.00 . 

* 1 * 206.22 0. 51 * 
20977.29 20977 . 29 983.00 

* 1 206.13 0.52 
20914 . 89 * 984.60 

1 * 206 . 13 0.57 
20914 . 89 * 20914 . 89 * 984. 60 * 

* 1 206.03 0 . 61 * 
21127 . 08 * 984.50 * 

1 * 206.03 0.67 
20772.60 20772 . 60 * 984.50 

* 1 205 . 94 0.48 
21215.00 * 981 .00 * 

* 1 * 205 . 94 0.45 * 
20767.00 20767 . 00 981.00 * 

* 

1 * 205.84 0.38 * 
21450.00 * 979.50 * 

* 1 * 205 . 84 0.36 
20535. 70 20535 . 70 * 979.50 * 

* 

* 1 205 . 75 
21400 .00 * 973.90 

* 1 * 205 . 75 
20450.30 20450.30 973.90 

0. 37 * 

0.35 * 

1 205.62 0.31 
21480.00 * 976.00 

* 1 * 205 . 62 0.31 * 
20450.10 20450 . 10 * 976 .00 * 

* 
* 1 205 . 52 0.28 * 

21400 . 00 * 975.90 
* 1 * 205.52 0.29 
20611.50 20611.50 * 975.90 * 

1 205 . 43 0.29 * 
21400.00 * 976.10 

1 * 205 . 43 0 . 33 * 
20770.40 20764 . 44 * 976.10 

* 1 * 205.4 
21450 . 00 * 975.50 

* 1 * 205.4 
20767.80 20767.80 975. 50 

* 1 * 205.34 
21400.00 * 975 . 57 * 

* 1 * 205 . 34 
20742.96 20742.96 975.57 

* 1 

1 
20782.30 

* 1 

1 
20830 . 00 * 

* 1 

* 1 
20905.30 * 

1 

1 
20961. 30 * 

1 

* 1 
20952 . 20 * 

1 

* 1 
20830 . 43 

* 1 

1 
20546 . 37 * 

* 
* 205.25 

21340.62 * 973 .40 * 
* 205.25 

20782. 30 * 973.40 * 
* 
* 205.15 

21134.21 * 973 . 10 
* 205 . 15 

20830.00 * 973.10 
* 
* 205.06 

20907 . 77 * 970.50 
* 205.06 

20905. 30 * 970 . so * 
* 

204 . 97 
21034.16 * 973.30 

* 204 . 97 
20961. 30 * 

* 
973 . 30 * 

204 . 87 
20952.20 * 968.10 

* 204 . 87 
20952.20 * 968.10 * 

* 204.78 
20830 . 43 * 967 . 60 * 

* 204.78 
20830 . 43 * 967 . 60 * 

* 204.68 
20546 . 37 * 971. 40 * 

* 204 . 68 
20546 . 28 * 971 . 40 * 

0.24 

0 . 26 

0 . 30 * 

0.35 

0. 28 * 
0.32 

0 . 49 * 

0.47 * 

0 . 47 * 

0 . 46 * 

0.36 * 

0.42 * 

0 . 31 * 

0. 34 

0 . 25 * 

0. 28 • 

0.33 * 

0.38 * 

3772.23 * 
2441. 77 * 

3610.69 * 

2386.31 * 

3627.33 * 

2131.13 * 

3651. 58 * 

2567.00 * 

3746 . 65 * 

2435.70 * 

3257.26 * 

2402.30 * 

3845 . 50 * 

2234 .10 * 

3732.69 * 

2019.90 * 

3335.92 * 

1842.37 * 

3650.00 * 

1747 . 80 * 

3427. 47 * 

1562.96 * 

3390.62 * 

1482.30 * 

3035 . 78 * 

1445.00 * 

2103 . 93 * 

1435 . 30 * 

2834.16 * 

1516 . 30 * 

2652.20 * 

1542 . 20 * 

2430 . 43 * 

1620.43 * 

2091. 37 * 

1586.28 * 

Post - Project 
3853835.0 * 
3986076.0 * 
* 

3625268.0 * 

3294110.0 

3071777.0 * 

2786996 .0 

3932557 . 0 * 

4259277.0 

523 3237.0 

544910 5.0 * 

3950065.0 * 

429073 3.0 

6366636.0 

6407340 .0 * 

7454148 .0 * 

7126233 .0 * 

7116273 .0 * 

6524281.0 

8621961.0 

8073093.0 

5172262 .0 

4487226.0 

6571525.0 

5737392.0 

3632205 . 0 * 

3844879 .0 * 

3787357 .0 * 

3871248 .0 * 

4869981.0 * 

4255498 . 0 * 

5920537.0 * 

5343764. 0 • 

7512086 . 0 

6634912 .0 * 

5457597.0 * 

4834418.0 * 
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0. 87 

0. 58 * 

0 .18 

0. 58 

0 . 61 

0. 74 

0.71 * 

0. 65 

0. 53 

0 . 57 * 

0 . 34 * 

0 . 23 

0 .49 * 

0 . 51 

0. 20 

0.18 

0 .13 * 

-0.04 * 

16969.39 

18435.00 

17049. 27 * 

18435.00 

18370.00 183 70.00 

16967.78 * 

18320.00 18320 . 00 * 

17284 . 78 

18200.00 

17620.55 * 

18200.00 * 

18100.00 18100 . 00 

18027 . 86 * 

18048 . 00 * 18048 .00 * 

17560 . 75 * 

18216 . 00 18216.00 . 

17650 . 00 

18591.60 * 18591.60 * 

17800 . 00 

18922.07 18917.50 * 

17800 . 00 * 

19020 . 00 19020.00 

17906 . 05 * 

19180.00 19180.00 * 

17950.00 

19300.00 

18072.60 * 

19385.00 

18080 . 00 * 

19470 . 00 * 

18200.00 * 

19445.00 

18300 . 00 * 

19410.00 

18400 . 00 

19210.00 * 

18455.00 * 

18960 .00 * 

19300.00 

19385.00 * 

19470.00 * 

19445.00 . 

19410 . 00 * 

19210.00 • 

18960.00 * 

20127 . 88 

20127.88 

20059.00 

20059.00 * 

19987.25 * 

19987 .2 5 

19792 . OS 

19792.0 5 

19511.65 * 

19511 . 65 

19249.15 * 

19249.15 * 

1933 3.05 

19333.05 

19601. 55 * 

19601. 55 * 

19843.95 * 

19843.95 

19893.90 

19893.90 * 

20013.65 

20013.65 

20227.10 * 

20227 .10 * 

20266. 70 

20266 . 70 * 

20287.35 * 

20287 .35 * 

20253.15 * 

20253. 15 

20208.57 * 

20208.57 

20115.46 * 

20115.46 * 

19935.21 

19935.21 * 



• 

• 

• 

• 1 • 204.61 0.41 
20482.90 • 972.60 * 

• 1 • 204.61 0.42 • 
20482 . 90 • 20482 . 90 • 972. 60 • 

• 1 

* 1 
20495.90 * 
* 

* 1 

• 1 
20679.03 * 

• 1 

* 1 
20814.38 * 

• 1 

* 1 
20817. 18 * 

• 1 

* 1 
21031 . 89 . 

* 1 

* 1 
21080 . 54 . 
* 

• 204.53 
20495.90 • 972.70 • 

* 204.53 
20495. 90 * 972 . 70 * . 

* 204.42 
20679.03 * 971.40 * 

• 204.42 
20678.97 * 971 . 40 • 

* 204.34 
20814.38 • 969.30 • 

* 204.34 
20814.38 * 969.30 * 

* 204 . 25 
20817.18. 969.22 

* 204 . 25 
20816.99 * 969.22 * 

• 204.15 
21031 .89 * 966.00 

* 204 . 15 
21031.89 * 966.00 * 

* 204 . 05 
21080. 54 * 

• 204.05 
21080 . 54 

965 . 00 * 

965.00 • 

• 1 • 203.96 
20787. 30 * 964. 10 * 

* 1 * 203.96 
20787 . 30 20787 . 30 * 964.10 

0.46 * 

0.47 

0. 51 • 

0.52 

0 . 52 • 

0. 52 

1.00 

1.00 

0.40 • 

0.40 

0 . 50 

0 . 49 • 

0.80 

0.75 • 

• 1 * 203.86 0 . 36 * 
20734.27 * 962 . 30 

* 1 * 203.86 0.35 * 
20734.27 * 20734.27 962.30 • 

1 203 . 77 0.35 
20743.68 * 963 . 30 * 

* 1 * 203.77 0.34 * 
20743.68 * 20743.68 * 963.30 * 

• 1 * 203.67 0 . 37 • 
20697.43 * 962 . 30 * 

* 1 * 203.67 0.36 * 
20697.43 • 20697.43 * 962.30 

1 

1 
20701. 39 * 
* 

203 . 58 
20701. 39 * 

• 203 . 58 
20701. 39 

* 

962.10 * 

962 . 10 * 

0. 37 

0. 36 

• 1 * 203.48 0.41 . 
20844.3 1 * 962.20 * 

* 1 * 203.48 0 .40 * 
20844.31 * 20844.31 * 962.20 * 

* 1 • 203.39 0 . 42 
21036 . 48 * 959.90 * 

• 1 * 203.39 0.41 * 
21036 . 47 * 21036.47 * 959.90 

* * 
• 1 • 203.29 0.45 * 

21074.86 • 960.70 * 
* 1 * 203.29 0.44 * 
21074.86 * 21074.86 * 960.70 

* 

• 1 • 203. 19 0 . 42 
20951 . 24. 956 . 70 * 

* 1 • 203. 19 0.43 * 
20951. 24 * 2095 1. 24 * 956.70 

* 

1 * 203.09 0.46 * 
20905 . 85 * 958.70 * 

* 1 * 203.09 0 . 46 * 
20905.85 20905.85 • 958 . 70 * 

* 
* 1 * 202 . 99 0 . 42 * 

20933.96 * 959.20 * 

1891.94 * . 
1602.90 • 

1765.90 • 

1610.90 * 

1804.93 • 
* 

1653.57 * 

1701.95 • 

1701.99 * 

1517.18 * 

1516.99 * 

1831.90 * 

1831.89 • 

2116 . 76 * 

2116 . 76 * 

2050 . 76 * 

2050 . 76 • 

2191. 78 * . 
2191.78 * 

2511 . 27 * 
* 

2511.27 * 

2860.23 • 

2567.43 * 

2993.59 * 

2676 . 39 * 

Post-Pro j ;ct 

4447568.0 * 
4289077.0 * 

38505 14 . 0 * 

3743779.0 * 

3325542.0 • 

3259710.0 * 

3299565.0 * 

3300310. 0 • 

1863855.0 * 

1855915.0 * 

5042939.0 * 

5038994 . 0 

3910438 . 0 * 

3927263.0 

2269861. 0 * 

2417852 . 0 * 

5460451. 0 

5666380 . 0 * 

5549798.0 • 

5803637 . 0 * 

5348655 . 0 * 

55 12272 . 0 * 

5333542.0 * 

5599491. 0 * 
* 

3454 . 84 * 4642347.0 . 

2911. 71 * 4742364.0 • 

3309.00 * 4495896.0 • 

2930.05 * 463 1119.0 * 

3441.31 * 4136567.0 * 

3009.26 * 4265774.0 • 

3364.24 * 387964 1 .0 * . 
2689 . 14 * 3814345.0 * 

3213 . 89 * 

2475 . 85 * 

3260.60 * 

3568365.0 * 

3 526911. 0 * 
* 

3947903.0 * 
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0 . 03 • 

0 . 00 * 

-0.02 • 

0.01 * 

-0 . 02 * 

0 . 02 * 

0.02 * 

0.26 

0.25 • 

0.29 • 

0.29 * 

0.35 • 

0.33 * 

0.40 • 

0.41 • 

0. 36 * 

0. 32 • 

18570.00 

18880 . 00 * 18880.00 • 

18730.00 * 

18885.00 * 

18874.10 * 

19025. 40 * 

19100.00 * 

19100 . 00 * 

19300.00 * 

19300.00 * 

18882. 41 

19200.00 * 

18963.78 * 

18963.78 * 

18736. 54 

18736. 54 

18542 . 49 * 

18885.00 * 

19025 . 40 * 

19100.00 * 

19300 . 00 * 

19200.00 • 

18963.78 * 

18736. 54 * 

18542.49 * 18542.49 

18232 . 41 • 

18232.41. 18232.41 * 

17837.20 

18130 . 00 * 18130.00 * 

17707 . 80 * 

18025 . 00 

17389.48 * 

18025 . 00 * 

17932 . 60 * 17932 . 60 * 

17519 . 20 

17970.80 * 17970.80 * 

17590.00 

18065.60 * 18065.60 * 

17587.00 

18262 . 10 * 18262.10 * 

17691.96 * 

184 30 . 00 * 184 30. 00 * 

17673.37 

19977. 10 • 

19977.10 • 

19840.65 • 

19840.65 * 

19853.75 * 

19853 . 75 * 

19958.12 * 

19958.12 * 

20059 . 27. 

20059 . 27 • 

20116.69 * 
20116.69 • 

20022.18 • 

20022.18 * 

19760.59 * 

19760.59 * 

19612.00 • 

19612.00 * 

19484. 11 * 

19484.11 * 

19524 . 10 * 

19524 . 10 

19454 . 49 * 

19454 . 49 * 

19394.68 * 

19394.68 * 

19504.80 * 

19504.80 

19574.09 * 

19574.09 • 

19623.75 * 
19623.75 * 

19710.91 * 

19710.91 * 

19698.15 * 



• 1 
20926 . 90 . 

* 202.99 
20926.90 • 

• 1 * 202. 9 

959 . 20 . 

20967 . 30 * 956.50 * 
• 1 * 20 2 .9 
20967.31 20967.31 * 956 . 50 

* 

0.41 

0 . 36 • 

0. 37 * 

* 1 202.8 0. 34 
21011 .58 * 956.40 

1 * 202 . 8 0 . 35 * 
21011.58 * 21011. 58 956.40 * 

• 1 202.69 0.37 * 
21080 . 23 * 953.70 * 

1 • 202 . 69 0.38 
21080.23 21080.23 953.70 

* 
1 * 202 . 59 0.40 

21190 . 40 * 953.70 
1 * 202 . 59 0 . 42 • 

21190. 40 21190.40 953. 70 * 
* 

1 202.48 0 . 40 
21302 . 69 • 952.50 

* 1 * 202 .48 0 . 42 * 
21302.70 * 21302 . 70 * 952 . 50 

1 202 . 37 0.39 * 
21577 . 77 . 954.60 

1 * 202.37 0.41 
21577.77 • 21577 . 77 954.60 * 

* 1 202.29 0. 29 
21803 . 00 * 955 . 50 * 

* 1 * 202 . 29 0.29 
21803.00 * 21803.00 955.50 * 

* 
* 1 202 .18 0 . 38 • 

21936 . 53 * 950 . 00 * 
1 * 202 . 18 0 . 38 

21936 . 54 21936. 54 * 950. 00 

* 1 202.09 0.57 * 
21936.96 • 950.00 * 

1 * 202.09 0.57 * 
21936 . 96 * 21936. 96 • 950.00 

1 201. 99 0. 38 * 
21861 .56 * 948.70 

1 * 201. 99 0 . 3 7 * 
21861. 56 * 21861. 56 * 948.70 * 

1 201. 9 
21823.60 * 947.20 * 

* 1 * 201. 9 * 
21823 . 60 * 21823.60 947.20 

* 201. 81 
21801 . 08 * 946 .00 * 

1 * 201. 81 
21801. 08 * 21801 . 08 * 946.00 

0 . 31 * 

0 . 31 * 

0.28 

0.27 • 

• 1 201. 71 0.40 * 
21957.39 * 946 .00 * 

* 1 * 201 . 71 * 0 . 40 
21528.50 * 21528 . 50 946.00 * 

* 1 

* 1 
21477 . 50 * 

1 

* 1 
21391.40 * 

* 1 

• 1 
21342 . 10 * 

* 1 

* 1 
21381. 80 * 

• 201. 62 
22 089.94 * 945 . 60 * 

* 201. 62 
21477 . 50 . 945.60 . 

* 201. 52 
22 190 . 0 5 * 940.90 * 

• 201. 52 
21391 .40 • 940.90 * 

* 201. 43 
22188.55 * 941. 30 

* 201. 43 • 
21342. 10 * 941 .30 * 

* 201.33 
22408 . 97 * 943.00 * 

• 201. 33 
21381. 80 * 

* 
943 . 00 • 

0.35 • 

0. 34 * 

0 .33 

0 . 34 * 

0 . 37 * 

0. 37 

0.41 * 

0 .40 * 

2457.50 * 

3412.11 * 

25 11.71 * 

3540.65 * 

2620.78 * 

3701. 48 • 

2553 . 41 * 

3629 . 52 * 

2606 . 65 * 

3674 .66 * 

2826. 14 * 

3850.50 * 

3165.40 * 

4060.28 • 

3605.60 * 

4239.81 * . 
3692.06 * 

4052 . 05 * 

3682. 20 * 

3548 . 70 * 

32 19.77 * 

3830.97 * 

3830 . 97 * 

3646.80 * 

3650.46 * 

3844 . 58 * 

3415. 69 * 

3854.25 * 

3241. 81 * 

4181. 52 * 

3382.85 • 

4131 .77 * 

3288.24 * 

4277.40 * 

3307.45 * 

Post - Proj ect 
4009597 .0 * 

4 574160.0 * 

4523109.0 

4820928 . 0 

4688712 . 0 * 

4357701.0 * 

4258962.0 

3966361. 0 • 

3831880 .0 * 

4078760 . 0 

3877911 . 0 * 

4253334 .0 * 

4009107.0 * 

5764473.0 . * 

5756355.0 * 

4172957.0 

4154161. 0 * 

2643855.0 

26594 72 .0 * 

463 4981. 0 

465585 2. 0 

5852611.0 * 

5964132.0 . 

6592084 . 0 

6711267.0 * 

38384 17 . 0 

3858296 .0 

4406 350.0 * 

4475808 . 0 • 

3808935.0 * 

3764143.0 * 

4076199.0 * 

4094692 . 0 * 

3645795.0 * 

3705386 . 0 * 
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0 . 37 

0 .3 6 * 

0.33 * 

0. 29 

0.23 * 

0. 11 * 

0 . 03 * 

0.08 * 

0 .06 

0.07 

0.09 * 

0. 11 * 

0. 12 * 

0 . 11 • 

0. 14 * 

0. 12 

0.13 

0. 16 • 

18469 . 40 18469 . 40 * 

175 18.03 • 

184 55 . 60 184 55 . 60 

17429 . 80 * 

18390 . 80 * 18390 . 80 * 

17191.27 * 

18526.82 • 18377.80 

17348 . 76 

18524.37 18416 . 70 

17497 . 88 * 

18360 . 00 * 18360.00 * 

17583 . 96 * 

18270.00 * 18270 . 00 

17742.72 * 

18197. 40 * 18197 . 40 

17589 . 10 • 

18139. 70 18139 . 70 

17755.36 * 

18253.40 * 182 12.90 * 

17895. 49 * 

18235 . 10 * 1823 5 .10 

17992 .63 * 

17992. 63 * 

17952 . 48 * 

17992.63 * 

17952 . 48 * 17952. 48 * 

18112 . 81 

18112 . 81 * 18112.81 • 

18235.69 

1823 5 .69 * 

18008.54 * 

18008.55 * 

180 53.86 

18053.86 • 

18074.35 * 

18074.35 

18235.69 * 

18008.55 * 

18053 . 86 . 

18074 . 35 * 

19698. 15 * 

19724 . 55 * 

19724 . 55 * 

1970 2 . 88 * 

19702 . 88 

19729 . 80 * 

19729.80 * 

19805 . 89 * 

19805.89 * 

19941. 58 * 

19941. 58 * 

20044.94 * 

20044.94 * 

20000.20 * 

20000.20 * 

20039 . 05 • 

20039 . 05 

20075 . 58 * 

20075 . 58 * 

20063 . 91 * 

20063.91 

19890 . 86 

19890.86 • 

19875.08 

19875.08 * 

19817.78 * 

19817.78 * 

19855 . 50 * 

19855.50 

19667 . 57 * 

19667 . 57 • 

19678 . 50 * 

19678 . 50 * 

19715 .66 * 

19715.66 • 



• 

• 

• 

* 1 * 201.24 0 . 40 * 
22430.09 * 943.00 * 

* 1 * 201.24 0 . 40 
21570 .00 * 21570 . 00 * 943.00 * 

* 1 * 201.14 0.31 * 
22725 . 42 * 940 . 40 

* 1 * 201 . 14 0.30 * 
21721.00 * 21721.00 * 940.40 * 

* 1 201.05 0 . 26 * 
22866.42 * 941 . 50 

* 1 * 201 . 05 0.26 * 
21849.00 * 21849.00 * 941.50 * 

* 1 * 200 . 95 0 . 25 * 
23093.98 * 939.80 * 

* 1 * 200.95 0.24 * 
21954 . 00 * 21954.00 939.80 * 

* 1 200.86 0.27 * 
23228.08 * 938.50 * 

* 1 * 200.86 0.26 
22032.00 * 22032 . 00 * 938.50 * 

* 1 * 200.77 0.28 * 
23630.00 * 936 . 90 

* 1 * 200 . 77 0.27 * 
21951 . 00 21951.00 936 . 90 

* 1 200.67 0 . 30 * 
23915.00 * 939.80 * 

* 1 * 200 . 67 0 . 28 
21649.30 * 21649 . 30 939.80 * 

* 1 * 200.58 0.30 * 
23847.47 * 937.60 * 

* 1 * 200 . 58 0.28 
21450 .00 21450.00 937.60 

* 1 200.49 0.26 
24485 . 00 * 936.90 * 

* 1 * 200.49 0.25 
21171.00 21171.00 936 . 90 * 

* 1 * 200.39 0.24 
24775.00 * 937.00 * 

* 1 * 200.39 0 . 23 * 
21041.00 * 21041 . 00 * 937.00 

1 * 200 . 3 0. 34 * 
24887.90 * 937.70 * 

* 1 * 200 . 3 0 . 31 * 
20896.00 * 20888 . 53 * 937 . 70 * 

* 1 * 200.2 0 . 37 * 
25144.80 * 937.00 * 

1 • 200.2 0.35 * 
20744.00 • 20744 .00 * 937.00 * 

* 1 * 200. 1 0.32 
25261.51 * 934 . 50 

* 1 * 200. 1 0.29 * 
20800.00 * 20800.00 * 934.50 * 

* 1 * 200 0.24 * 
25 170.51 * 933.40 

1 * 200 0.23 * 
21050.00 * 21050.00 * 933.40 * 

* 1 * 199.91 0.2 2 * 
25176.77 * 932 .10 * 

* 1 * 199 . 91 0.20 * 
21330 . 00 * 21330.00 * 932. 10 * 

4357 . 41 * 

3500 .08 * 

4685.00 * 

3680 . 58 * 

4915 . 94 * 

3898.52 * 

5141.07 * 

4001.09 * 

522 8. 08 ·* 

4032.00 * 

Post-Pro j ect 
3811227 . 0 * 

3876386 .0 

4966393.0 * 

5142934 . 0 * 

5254537.0 * 

5383665 . 0 

6344019.0 * 

6536869.0 * 

4470468.0 * 

4591685.0 

5805.53. 5320745 .0 . . 
4122.20 * 5545445.0 * 

4971.62 * 4569344.0 * 

4009 . 30 * 4819677 . 0 • 

5529.80 * 4526509.0 * 

3940.00 * 4759369 . 0 * 

6161.28 * 

3791.00 * 

5819.36 * 

3741.00 * 

5347928 . 0 * 

5487085.0 * 

6034760.0 * 

6188329.0 * 

5039 .41 * 4488975.0 • 

3683.53 * 4835241.0 . 

5551.98 * 3992119 .0 * 

3629.00 * 43 19022.0 * 

5433.71 * 4321296.0 * 

3770.00 * 4818061.0 * 

6148.14 * 6113840.0 

4100.00 * 6388853.0 * 

6597.49 * 6954198.0 

4530.00 * 75 10252.0 * 

0.19 * 

0 . 24 * 

0 . 26 * 

0. 28 * 

0. 30 * 

0.35 * 

0.41 * 

0. 47 * 

0.50 * 

0 . 52 

0.60 * 

0. 73 * 

0.92 * 

0.96 * 

1.01 * 

18069 . 92 * 

18069.92 * 18069.92 

18040.42 * 

18040.42 * 18040. 42 * 

17950.48 * 

17950 . 48 17950 . 48 • 

17952.91 * 

17952.91 * 17952 . 91 * 

18000 . 00 * 

18000.00 * 18000. 00 * 

17630.00 * 

17828.80 * 17828.80 • 

17540.00 * 

17640. 00 17640.00 

17460.00 * 

17510.00 * 17510 .00 

17380.00 

17380.00 * 17380.00 * 

17300 . 00 * 

17300.00 17300.00 * 

17205.00 * 

17205.00 * 17205 .00 * 

17115 .00 * 

17115.00 17115.00 

17030.00 • 

17030.00 * 17030 .00 • 

16950.00 

16950.00 * 16950 . 00 * 

16800.00 

16800.00 * 16800 . 00 * 

19818.68 * 

19818.68 • 

19879.43 * 

19879 . 43 * 

19898 .61 • 

19898 . 61 • 

19929 .90 • 

19929.90 * 

20014.00 • 

20014.00 • 

19889.90 • 

19889 . 90 * 

19784.30 • 

19784 . 30 • 

19698 . so • 
19698 . so • 

19445 . 15 * 

19445. 15 * 

19361.75 * 

19361.75 * 

19338.20 

19338 .20 * 

19352.25 * 

19352 .25 * 

19188.15 * 

19188 .15 * 

18918 . 55 * 

18918.55 • 

19089 .15 * 

19089. 15 * 

• 1 * 199.82 0 . 19 * 7203 . 54 * 4012368.0 * 16870 . 00 * 19137.70 * 
25350.00 * 931 . 20 

* 1 • 199.82 0. 20 . 4780.00 * 3845833.0 * 1. 00 * 16870.00 * 16870 . 00 * 19137.70. 
21650.00 * 21650 . 00 * 931.20 * 
******************************************************************************************************************************************** 
************************************************************ 

ERRORS WARNINGS AND NOTES 
Errors warnin gs and Notes for Plan : Post Prj 

River: 1 Reach: 1 RS: 214.14 Profile: PF#1 
warning:oivided flow computed fo r this cross - sect ion. 
Note: Mul t i pl e critical depths were foun d at this l ocation . The critical depth with the l owest, vali d, water surface was 

used . 
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Post - Project 
River: 1 Reach: 1 RS: 214.14 Profil e : PF#2 

Note: Multiple critical depths were found at thi s l ocation . 
used. 

Ri ver: 1 Reach: 1 RS: 214.04 Profile : PF#l 
warning:Divided f low computed for thi s c ross-section . 
Note: Multiple critical depths wer e found at thi s l ocation . 

used . 
Ri ver: 1 Reac h: 1 RS: 214 . 04 Profi l e: PF#2 

Note: Multiple criti cal dept hs were found at this l ocation . 
used. 

River : 1 Reach: 1 RS: 213 . 95 Profile: PF#1 

The critical depth with the lowest , valid, wate r s urface was 

The critical dept h with the l owest, valid, water surface was 

The crit i cal depth with the l owest, vali d, water surface was 

warning:Di vided f low computed for th i s cross-secti on. 
warning:The vel ocity head has changed by more than 0.5 ft (0 .15 m) . Thi s may indicate the need for additi onal cross sections. 
Note: Multipl e criti cal dep ths were found a t thi s l ocation. The criti cal depth with the l owest , vali d, water surf ace was 

used. 
River: 1 Reach : 1 RS: 213.95 Profile : PF#2 

warning: The vel ocity head has changed by more than 0 . 5 ft (0. 15 m). Thi s may indicate the need fo r additi onal cross sections. 
Note: Mu ltiple criti cal depths we re found at thi s location . The criti cal depth with the lowest, vali d , water s urface was 

used. 
River : 1 Reach: 1 RS: 213.85 Profil e: PF#1 

warning : The velocity head has changed by more than 0. 5 ft CO .15 m). Thi s may indicate the need for additional cross sect i ons. 
warning :The conveyance ratio (up s t ream conveyance divided by downstream conveyance) i s less t ha n 0. 7 or greater than 1. 4. 

Thi s may i ndi cate the need for additional cross sect ions . 
warning :The energy l oss was greater than 1.0 ft (0.3 m) . between the current and previous cross section . This may indi cate 

the need for addit ional cross sections . 
Note: Multiple criti cal depths we re found at this location. The critical depth wi th the lowest, val id, water s urface was 

used. 
River: 1 Reach : 1 RS: 213.85 Profile: PF#2 

warning:The ve locity head has changed by mo re than 0.5 ft (0.15 m). This may indicate the need fo r additional cross sections. 
wa rning :The conveyance ratio ( upst ream co nveyance divided by downstream conveyance) i s l ess than 0. 7 o r greater than 1. 4. 

Thi s may indi cat e the need for add itional cross section s . 
warn i ng:The energy l oss was greater than 1.0 ft (0.3 m). between the current and previous cross section. Thi s may indi cate 

the need for add itional cross sect ions . 
Note: Multipl e cri ti cal depths were f ound at this locati on. The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 213.75 Profile : PF#1 

Note: Multiple critical depths were f ound at t hi s location. 
Ri ver : 1 Reach: 1 RS : 213 . 75 Profil e: PF#2 

Note: Mul tip l e critical depth s were found at thi s l ocati on. 
River: 1 Reach: 1 RS : 213.745 Profile: PF#1 Upstream 

Note: Multiple critical depth s were found at thi s location. 
Ri ver: 1 Reach: 1 RS: 213.745 Profile: PF#1 Downstream 

Note: Multiple critical depth s were found at this l ocat ion . 
Ri ver : 1 Reach: 1 RS: 213.745 Profile : PF#2 upstream 

Note: Multiple critical depths were found at this locati on. 
Ri ver: 1 Reach: 1 RS: 213 . 745 Profile: PF#2 Downst re am 

Note : Multi ple critical depths we re found at thi s location. 
Ri ver: 1 Reac h: 1 RS: 213.74 Profile : PF#1 

The cri ti cal depth with the lowes t , vali d, energy was used . 

The critical depth with the l owest, valid, e nergy was used . 

The criti cal depth with the l owest, vali d, energy was used . 

The critical depth with the lowest, valid, energy was used . 

The critical depth with the l owest, valid, energy was used. 

The critical depth with the lowes t , valid, energy was used. 

warning:The velocity head has changed by more than 0 .5 ft (0. 15 m). This may indicate the need for add itional cross sections. 
wa rnin g :The conveyance ratio ( up stream conveyance divided by downstream conveyance) i s l ess than 0 . 7 or greater than 1. 4. 

Thi s may indicate the need for additiona l cross sections . 
Note: Multiple critica l depths were f ound at thi s location. The critical depth with the lowest, valid, energy was used . 

Ri ver: 1 Reach : 1 RS: 213 . 74 Profile : PF#2 
warning:The ve locity head has changed by more than 0.5 ft (0. 15 m). Thi s may indicate the need fo r additional cross sections. 
warning :The conveyance ratio ( upstream conveyance divided by downs t ream conveyance) i s l ess than 0. 7 or greater than 1. 4. 

This may indi cate the need for addit ional cross sections. 
Note: Mu ltipl e critica l depths were found at thi s location. The critical depth with t he lowes t , va lid, energy was used . 

Ri ver : 1 Reach: 1 RS : 213.66 Profile: PF#1 
war ning: Divided flow comp uted for this cross-secti on. 
warning:The ve loc ity head has changed by more than 0 . 5 ft (0.15 m). Thi s may indicate the need for add itional cross sections. 
war ning: The energy l oss was greater than 1.0 ft (0.3 m) . between the current a nd previo us cross section. Thi s may indi cate 

the need fo r addit ional cross sections. 
Note: Mu ltiple criti cal depths were found at thi s l ocat ion. The critical depth with the l owest, vali d, water surface was 

used . 
Ri ver: 1 Reach: 1 RS : 213.66 Profile: PF#2 

warning : The ve locity head has changed by more than 0 . 5 ft (0 . 15 m). Thi s may indi cate the ne ed for additi ona l cross sections. 
warning: The ene rgy l oss was greater than 1.0 ft (0.3 m). between the current a nd previous cross secti on. This may indi cat e 

the need f or add itional cross section s. 
Note : Multiple criti cal depths we re found at thi s l ocation. The criti cal depth with the lowes t, vali d, water s urface was 

used. 
River: 1 Reach: 1 RS : 213.5 7 Profil e: PF#1 

warning :Di vi ded f l ow computed for this cross-section. 
warning: The energy l oss was greater than 1.0 ft (0 . 3 m). between the current a nd previ ous cross secti on. Thi s may ind i cat e 

the need for additional cross sections. 
Note: Multipl e c riti cal depths were f oun d at this locat i on. 

used . 
The criti cal depth with the lowest, vali d, water s ur f ace was 

River: 1 Reach: 1 RS: 213 . 57 Profile: PF#2 
warning: The energy l oss was greater than 1.0 ft (0 . 3 m). between the current and previ ous cross section . Thi s may indi cate 

the need f or additional cross sections. 
Note: Multipl e criti cal dept hs were found at thi s l ocation. 

used . 
The c riti cal depth with the l owest, vali d, water s urfa ce was 

River: 1 Reac h: 1 RS: 213 . 47 Profile: PF#1 
warning:The vel ocity head has changed by mo re than 0.5 ft (0 .15 m). Thi s may indi cate the need fo r additi onal cross sections . 
wa rning :The conveyance r atio (upstream conveyance di vided by downstream conveyance) i s l ess than 0. 7 or greater than 1 . 4 . 

This may indicate the need for additional c ross sections. 
Note: Multipl e critical depths were found at this location. The criti cal depth with the lowest , valid, water surface was 

us ed. 
Ri ver: 1 Reach : 1 RS: 213 . 47 Profile : PF#2 

warning: The ve locity head has changed by more than 0. 5 ft (0 .15 m) . This may indicate the need for additional cross sections. 
war ning :The conveyance ratio (upstream co nveyanc e di vided by downstream conveyance) i s less than 0. 7 or greater than 1. 4. 

Thi s may indicate the need for additional cross section s. 
Note: Multiple critical depths were found at thi s l ocat i on. The criti cal depth wi th the lowes t, vali d, water surface was 

used. 
River: 1 Reach: 1 RS: 213 .38 Profile: PF#1 

Note: Multiple criti cal depths were foun d at this l ocation. 
used. 

River: 1 Reach: 1 RS: 213.38 Profile: PF#2 
Note: Mult ipl e critical depth s were found at this location. 

us ed. 
Ri ver : 1 Reac h: 1 RS: 213.33 Profi l e: PF#1 

warn ing :Di vided flow computed for this cross-section . 
Note: Multiple critical depths were found at t his l ocation. 

used . 
River: 1 Reach: 1 RS: 213.33 Profi l e: PF#2 

Note: Mult iple critica l depths were found at t his location . 
used. 

The criti cal depth with the lowes t, vali d, water s urface was 

The criti cal depth with the l owest , valid , wat er surface was 

The critical depth with the l owest, valid, water surface was 

The critical depth with the lowes t, vali d, water s urface was 
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River : 1 Reach : 1 Profi l e: PF#1 
Post-Project 

Note: Multipl e 
Ri ver: 1 Reach : 1 

Note: Multiple 
River: 1 Reach: 1 

Note: Multipl e 
Ri ver: 1 Reach: 1 

Note: Multiple 
River: 1 Reach: 1 

Note: Multipl e 
River : 1 Reach: 1 

Note: Mu ltipl e 
Ri ver : 1 Reach: 1 

Note: Multiple 
River : 1 Reach: 1 

Note : Mult iple 
River : 1 Reach : 1 

Note: Mu ltipl e 
used. 

RS: 213.26 
cri tical depths 

RS: 213.26 
c ri t i cal depths 

RS : 213 . 255 
criti cal depths 

RS : 213.255 
criti cal depth s 

RS: 213.255 
critical depths 

RS : 213.255 
critical depths 

RS: 213 . 25 
critical depths 

RS : 213 . 25 
crit i cal depths 

RS: 213.21 
criti cal depths 

were found at thi s location. 
Profil e : PF#2 
were found a t thi s location. 

Profil e: PF#1 Up s tream 
were found at this location . 

Profil e : PF#1 Downstream 
were f ound at thi s location. 

Profil e: PF#2 Up s tream 
were found at this locati on. 

Profil e: PF#2 Downst ream 
were found at this l ocat ion. 
Profile: PF#1 
were found at this location. 
Profile: PF#2 
were found at thi s l ocation. 
Profile: PF#1 
were found at this location. 

River: 1 Reach: 1 RS: 213.21 Profile: PF#2 
Note : Multiple crit i cal depths were found at thi s l ocati on. 

used. 
River : 1 Reach : 1 RS : 213.11 Profi l e: PF#1 

Note: Mu ltiple criti cal depths were found at this l ocati on. 
used. 

River : 1 Reac h: 1 RS: 213.11 Profil e: PF#2 
Note: Multipl e critical depth s were found at thi s locati on . 

used. 
River: 1 Reach: 1 RS: 213 .03 Profil e : PF#1 

warn ing: Divided flow computed for t hi s cross-section. 
Note: Mu ltipl e critical depths were found at this l ocat i on. 

used . 
River: 1 Reach: 1 RS: 213 . 03 Profi 1 e : PF#2 

Note: Multiple critical depths were found at thi s l ocation . 
used. 

River: 1 Reach : 1 RS: 212.93 Profile: PF#1 
warning:Di vi ded flow computed for this cross-section. 

The criti cal depth with the l owest, valid, energy was used. 

The critical depth with the l owest, valid, energy was used . 

The critical depth with the lowest, valid, energy was used. 

The c riti cal depth with the l owest, vali d, e nergy was used. 

The criti cal depth with the l owest, valid, e nergy was used . 

The critical depth with the lowest, valid, energy was used . 

The criti cal depth with the l owest, valid, energy was used. 

The critical depth with the lowest, valid, energy was used. 

The critical depth with the lowest, valid, water s urface was 

The cr i t i cal depth with the lowest, valid, water surface was 

The critical depth with the lowest, val id , water surface was 

The c riti cal depth wi th t he l owest, valid, water surface was 

The critica l depth with the lowest, va l id, water surface was 

The criti cal depth with t he l owest, valid, water surface was 

warni ng: The vel ocity head has changed by mo re than 0. 5 ft (0 .15 m). Thi s may indi cate the need for addi ti anal cross sections. 
Note: Multi ple critical depths were found at thi s l ocati on. The criti cal depth with the l owest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 212.93 Profil e: PF#2 

Warning : The velocity head has changed by more than 0. 5 ft (0 . 15 m). Thi s may indicate the need f or addi ti a na l cross sections. 
Not e: Multiple critical depths were f ound at this locat ion . The critica l depth with the lowest, valid , water s urface was 

used. 
River: 1 Reach: 1 RS: 212.84 Profi l e : PF#1 

warning: The ve locity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for add itional c ross secti ons. 
war ning: The ene rgy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross section . This may indi cate 

Not e : 
the need for additional cross sections. 
Multipl e criti cal depths were found a t thi s location. 
used. 

Ri ver: 1 Reach : 1 RS: 212.84 Profile: PF#2 

The critical depth with the lowest, valid, Water s urfac e was 

warni ng: The velocity head has changed by more than 0. 5 ft (0 .15 m) . Thi s may indicate the need for add i ti anal cross sections . 
warning: The energy loss was greater t han 1 .0 ft (0 .3 m). between the current and previou s c ross secti on . This may indi cate 

Note: 
the need for add itiona l cross sections. 
Multiple critical depths were found at thi s location . 
used. 

Ri ver: 1 Reach: 1 RS : 212 . 74 Profil e: PF#1 
warning : oi vi ded fl ow computed for this cross-section. 
Note : Multiple critical depths were f ound at this location. 

used. 
River: 1 Reach: 1 RS : 212.74 Profi l e : PF#2 

Note: Multiple crit i cal depths were found at this l ocation. 
used . 

Ri ver : 1 Reach: 1 RS: 212.68 Profil e: PF#1 
Note: Multiple criti cal dept hs were found at this l ocat i on. 

River : 1 Reac h : 1 RS : 212 . 68 Profil e: PF#2 
Note: Multipl e criti cal depths were f ound at this location . 

Ri ver: 1 Reach: 1 RS : 212.675 Profil e: PF#1 

The critical depth with the l owest, valid, water surface was 

The critical depth with the lowest, val id, water s urface was 

The criti cal depth with the l owest, vali d, wate r surface was 

The critical depth with the lowest, valid , energy was used. 

The critical depth with the l owes t, vali d, e nergy was used. 

Note: Momentum answer i s not valid if the wate r surface i s a bove the low cho rd or if the re i s we i r flow. The momentum 
answer has been disregarded. 

Ri ver: 1 Reach: 1 RS: 212 .675 Profile: PF#1 upstream 
Note: Mu ltipl e critical dept hs were f ound at this l ocat i on. 

Ri ver: 1 Reach: 1 RS : 212.675 Profil e: PF#1 Downstream 
The crit i cal depth with the lowest, valid , e nergy was used . 

Note: Multipl e critical depths were found at this location. 
Ri ver : 1 Reach: 1 RS: 212.675 Prof ile: PF#2 upstream 

Note: Multi ple critical depths were found at this l ocation. 
River : 1 Reach: 1 RS: 212 . 675 Profil e: PF#2 Downstream 

The crit i cal depth with the l owes t , vali d, energy was used . 

The criti cal depth with the lowes t, valid, energy was used. 

Note : Multi ple cri ti cal depths were found at this l ocation. 
River: 1 Reach: 1 RS: 212 . 67 Profi l e: PF#1 

The critical depth with the l owest, valid, energy was used. 

warning: The vel ocity head has changed by more than 0. 5 ft (0 .15 m) . This may indi cate the need for addi ti anal cross sections. 
warnin g :The conveyance ratio (upstream conveyance divided by downstream conveyance) i s l ess than 0. 7 or greater than 1. 4. 

This may indicate the need for additional cross secti ons. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section . Thi s may indi cate 

the need for additi onal cross secti ons . 
Note: Multi ple critical depths were found at thi s l ocation . 

Ri ver: 1 Reach : 1 RS: 212.67 Profil e : PF#2 
The critica l dept h wi th the l owest, valid , energy was used. 

warning:The vel ocity head has changed by more than 0.5 ft (0. 15 m). Thi s may indicate the need for addi tional c ross sections. 
warning:The conveyance ratio (ups t ream co nveyance divided by downst ream conveyance) i s less than 0.7 or greater than 1. 4. 

This may indicate the need f or add itional c ross secti ons. 
warning: The energy loss was greater than 1.0 ft (0 . 3 m). between the cur rent and previous cross sec ti on. This may indicat e 

the need for additional cross sections. 
Note : Multiple critical depths were found at thi s locat ion . 

Rive r: 1 Reach: 1 RS : 212.56 Profil e: PF#1 
The critical depth with the l owest, valid , energy was used. 

warnin g : Divided fl ow computed fo r thi s cross-section . 
warn ing:The velocity head has changed by more tha n 0 . 5 ft (0 . 15 m). Thi s may indi cate the need for add itional cross secti ons. 
warning:The energy l oss was greater than 1.0 ft (0.3 m) . between the current and previous cross secti on. This may indicate 

Note: 
the need for additional cross sections. 
Multiple critical depths were f ound at th is l ocat i on . 
used. 

River: 1 Reach: 1 RS: 212.56 Profile : PF#2 

The critical depth with the l owest, valid, water s ur face was 

warning: The velocity head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for addi ti anal cross s ect ions. 
warning:The energy l oss was greater than 1. 0 ft (0.3 m). betwee n the current and previous cross secti on. Thi s may indicate 

the need f or additional cross sections . 
Note: Multiple c ritical depths were foun d at th is locati on. 

used . 
The critical depth with the l owest, valid, water surface was 

River: 1 Reach : 1 RS : 212.46 Profil e: PF#1 
Page 175 



Post-Project 
warn ng :Di vided fl ow comput ed f or t hi s c ross-section . 
warn ng: The ve 1 oci t y head has changed by mo re than 0. 5 ft (0 . 15 m) . Thi s may indicate the need for additi on a 1 cross s ections . 
warn ng: The energy l ass was greater than 1. 0 ft (0. 3 m). between the current and previous cross secti on. This may indi cat e 

the need f or addit ional cross section s . 
Note: Multiple critical depths were foun d at this location. The crit i cal depth wi th the l owest, valid, wat er surface was 

used. 
Ri ver : 1 Reach: 1 RS: 212.46 Profil e: PF#2 

warning: The ve locity head has changed by more than 0. 5 ft CO .15 m) . This may indicate the need fo r additi onal cross sections . 
wa rmn g :The energy l oss was great er tha n 1.0 ft C0.3 m). between the current and previou s cross sect ion. This may indicate 

the need for additi ona l cross section s. 
Note: Multipl e crit i cal depths were found at thi s l ocat i on. The critical depth wit h the lowest, val id, water sur f ace was 

used. 
River : 1 Reac h: 1 RS: 212.37 Profil e : PF#1 

war ning:The energy l oss was greater than 1.0 ft C0.3 m). between the current and previous cross secti on . Thi s may indi cat e 
the need for additiona l cross sections . 

Note: Multipl e critical depths were foun d a t thi s location. The criti ca l depth with the lowest, vali d, water s ur face was 
used. 

Ri ver: 1 Reach: 1 RS: 212.37 Prof ile: PF#2 
warning:The energy loss was greater than 1.0 ft C0 . 3 m). bet ween the current and previous cross sect i on. Thi s may indicate 

the need f or additi onal cross section s. 
Note : Multiple c ritical depths were found at thi s l ocati on. The critical depth with the lowest, vali d , water s ur f ace was 

used . 
Ri ver : 1 Reach: 1 RS : 212 . 27 Profile : PF#1 

warning: Divided fl ow computed for thi s cross-secti on. 
wa rning :The velocity head has changed by more than 0.5 ft C0.15 m). Thi s may indi cat e the need for addit i onal cross sect i ons. 
warning:The energy loss was greater than 1.0 ft C0.3 m). between the current a nd previ ous cross section. Thi s may indi cate 

the need f or additi onal cross sect ions . 
Note: Multipl e crit i cal dept hs we re foun d at thi s l ocation . The cri ti cal depth with t he lowest, vali d, water s ur face was 

used. 
River: 1 Reac h: 1 RS: 212.27 Profil e: PF#2 

warning: The velocity head has changed by more than 0. 5 ft CO .15 m) . Th i s may indi cate t he need for additional cross secti ons. 
warning :The energy l oss was greater th an 1.0 f t (0 . 3 m). between the current and previous cross section . Th i s may in di cate 

the need for add itional cross sections . 
Note : Mu lti pl e critical depths were foun d at this location. The criti cal dept h with the l owest, val i d, water surface was 

used. 
River : 1 Reach: 1 RS : 212.18 Profi le: PF#1 

warning:Divided flow computed for this cross-section . 
warning:The vel oc i ty head has cha nged by more than 0 . 5 ft C0 .15 m) . This may indicate the ne ed for additional cross sections. 
war ning :The energy l oss was greater than 1. 0 ft CO. 3 m). between the current and previous cross secti on . Thi s may indicate 

the need for add itional cross sections . 
Note : Mult ipl e critical depths were found a t this location. The criti cal depth with t he l owes t, val id, water s urface was 

used . 
Ri ver : 1 Reach: 1 RS: 212.18 Profile : PF#2 

warnin g :The ve l ocity head has changed by more than 0.5 ft C0. 15 m). Thi s may indicate t he need for additi onal cross sections . 
warnin g :The energy l oss was greater than 1.0 ft C0.3 m). between the current a nd previ ous cross section . Thi s may indi cate 

the need f or additi ona l cross secti ons. 
Note : Multipl e critical dept hs were found at thi s l ocation . The critica l depth wit h the l owest , vali d, water surf ace was 

used. 
Ri ve r: 1 Reac h: 1 RS: 212 .08 Profile: PF#1 

war ning:Div i ded flow computed for thi s cross-section. 
warning:The velocity head has changed by more than 0 . 5 ft C0 . 15 m). Thi s may indicate the need f or addit ional cross secti ons. 
Note: Multiple criti cal depths we re found at thi s l ocati on . The criti cal depth with the lowes t, vali d, water s urface was 

used. 
Ri ver: 1 Reach : 1 RS: 212.08 Profil e: PF#2 

warning:The velocity head has changed by more than 0.5 ft C0. 15 m). This may indicate the need f or additional cross sections. 
Note: Multiple critical depths were found at thi s l ocation. The criti cal depth with t he l owest, valid , water surface was 

used. 
Ri ver : 1 Reach: 1 RS: 211 .99 Profile : PF#1 

warnin g:Di vided fl ow -computed for thi s cross-section. 
Note: Multipl e critical depths we re f ound at thi s l ocat ion . The crit i cal depth wit h the lowest, vali d, water surf ace was 

used. 
Ri ver: 1 Reach: 1 RS: 211 . 99 Profil e: PF#2 

Note: Multiple criti cal depths were found at thi s l ocation . The crit i cal depth wi th the lowest , vali d , water s ur f ace was 
used. 

Ri ver: 1 Reach: 1 RS : 211 .89 Profil e: PF#1 
Note: Mu ltipl e criti cal depths were found at this locati on . The criti ca l depth with the lowest, val id, water surface was 

used . 
River: 1 Reach: 1 RS : 211.89 Profile: PF#2 

Note: Multiple critical depths were fou nd at thi s loca tion. The criti cal depth with the l owest, valid, water s urface was 
used. 

Ri ver: 1 Reach: 1 RS: 211 .79 Profi l e : PF#1 
warnin g: Divided fl ow computed for thi s cross-section. 
Not e : Mu ltiple critical dept hs were found at thi s l ocation. The criti cal depth with the lowest, vali d, water s urface was 

used. 
River : 1 Reach: 1 RS: 211.79 Profil e: PF#2 

Note: Mult ipl e critical dept hs were f ound at this l ocation. The critical depth with the l owest, vali d, water s ur face was 
used. 

Ri ve r: 1 Reach: 1 RS : 211 .71 Profile: PF#1 
warning : Di vi ded flow computed for thi s cross-secti on . 
Note: Multiple c ritical depths were found at thi s l ocation . The critical depth with the lowest, vali d, water s ur f ace was 

used . 
Ri ver : 1 Reach: 1 RS: 211. 71 Profile : PF#2 

Note: Multiple c riti cal depths we re found a t thi s l ocation. The critical depth with the lowest, vali d, water surface was 
used . 

River: 1 Reach: 1 RS: 211.64 Profile: PF#1 
wa rning: Di vided flow computed for this cross-section. 
warning: The veloci t y head ha s changed by more than 0.5 ft C0. 15 m). Thi s may indicate t he need f or addi ti onal cross sections. 
warning:The energy l oss was greater than 1.0 ft C0 . 3 m). between the current and previous cross section. Thi s may indi cat e 

the ne ed for add itional cross sections. 
Note: Mu ltipl e critica l depth s were found at thi s l ocation. The c ritical depth with the lowest , valid, wate r surface was 

used. 
Ri ver : 1 Reach : 1 RS : 211 . 64 Profile : PF#2 

warning: The veloci t y head ha s changed by more than 0.5 ft C0 . 15 m). This may indi cate t he need f or additional cross secti ons . 
warning:The energy l oss was great er tha n 1.0 ft C0 . 3 m) . between the current and previous cross section. Thi s may indicate 

the need for add itional cross s ections . 
Note: Mu ltipl e c ritical depths were found at thi s location. The criti cal depth with the l owest, valid, water s ur face was 

used . 
Ri ver: 1 Reach : 1 RS: 211.54 Profi l e: PF#1 

warning :The ve locity head has chang ed by more than 0.5 ft C0.15 m). Thi s may i ndi cate the need fo r additi onal cross sections. 
Note : Multiple cri ti cal depths were found at thi s l ocation . The criti cal depth with the lowest, valid , energy was used. 

Ri ver: 1 Reach : 1 RS : 211.54 Profile: PF#2 
warning:The velocity head ha s chang ed by more than 0 . 5 ft C0.15 m). This may ind i cate the need f or additional cross sections. 
Note: Mu ltipl e critical depths were found at this location. The criti cal depth with the l owest, valid , energy was used . 

Ri ver: 1 Reach : 1 RS: 211.525 Profile: PF#1 Upstream 
warning:The ve locity head has changed by more than 0.5 ft C0 .15 m). Thi s may indicate the need fo r additi onal cross sections . 
Note: Multiple crit i cal depths were foun d at thi s locati on. The critical depth wit h the lowe s t , vali d, energy was used. 
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Post-Proj ect 
Ri ver : 1 Reach: 1 RS: 211 . 525 Profil e: PF#1 Downs tr eam 

warning :The ve 1 oci ty head has changed by more than 0. 5 ft ( 0 .15 m) . Thi s may indicate t he need f or addition a 1 cross sections . 
Note: Multipl e critical depths were f ound at thi s l ocati on . The criti cal depth w1th t he l owest, val id, e nergy was used. 

Ri ver: 1 Reach: 1 RS: 211. 525 Profil e: PF#2 upst r eam 
warni ng :The vel oc i ty head has changed by more than 0 .5 ft ( 0 . 15 m) . Thi s may indi cate t he need f or additional cross sections . 
Not e: Multipl e critical depths were f ound at this l ocati on. The crit i cal depth wi t h t he lowest, valid, e nergy was used. 

Ri ver: 1 Reach : 1 RS: 211.525 Pro f i l e : PF#2 Downs t ream 
warning:The vel ocity head has changed by more than 0.5 ft ( 0 . 15 m) . This may indi cate the need f or additional cross sections . 
Note: Mu l t ipl e critical depth s were f ound at thi s l ocati on . The cr i t i cal depth wi th t he lowest, vali d , e nergy was used. 

Ri ver: 1 Reach: 1 RS: 211. 51 Profil e: PF#1 
warning:The veloci ty head has changed by more than 0 . 5 ft (0 . 1 5 m) . Th1 s may i nd1cate t he need for add i t i onal cross sections. 
warning:The energy loss was greater th an 1.0 ft (0 . 3 m). between th e cu rrent and prev1ous cross sect1on. This may indicate 

t he need for additi onal cross secti ons. 
Note: Multiple cri t i cal depths were fo und a t thi s l ocati on . The cr i t i cal depth with t he lowest, valid , e nergy was used. 

River: 1 Reac h : 1 RS: 211 .51 Profil e: PF#2 
war ni ng :The veloci ty head has changed by more t han 0 . 5 f t (0.15 m) . Thi s may indi cate t he need for add i t i onal cross sections. 
warni ng :The energy l oss was greater t han 1.0 f t (0.3 m) . betwee n the current and previ ous cross section . This may indicate 

t he need for add i tional cross sections. 
Note: Mult i pl e cri t i cal depths were found at thi s l ocat i on . The criti cal de pth wi t h t he lowest, vali d, e nergy was used. 

Ri ver: 1 Reach : 1 RS: 211 .41 Profil e: PF#1 
warning :The energy l oss was greater than 1.0 f t (0.3 m). between the current and previ ous cross section. This may indicate 

the need for add i tional cross secti ons. 
Ri ver: 1 Reach: 1 RS: 211.41 Profil e: PF#2 

warni ng:The energy l oss was greater t han 1.0 f t (0.3 m) . bet wee n the current a nd previ ous cross section . This may indicate 
t he need for additional cross sect i ons. 

Ri ver: 1 Reach : 1 RS: 211.31 Profi l e: PF#1 
warni ng: The ve 1 oci ty head has changed by more t han 0 . 5 ft (0 .15 m) . This may indi cate the need for addition a 1 cross sections . 
warni ng:The energy l oss was greater t han 1.0 f t (0 . 3 m). betwee n t he current a nd previ ous cross section . This may indicate 

t he need for addit i onal cross sect i ons. 
Note: Mul t ipl e criti cal depths were f ound at thi s l ocati on . The cri t i cal dept h with the lowest, valid, water surface was 

used. 
Ri ver: 1 Reach: 1 RS: 211.3 1 Profil e: PF#2 

warni ng:The vel ocity head has changed by more t han 0.5 ft (0 . 15 m). Thi s may indicate the need for additional cross sections. 
warning:The energy l oss was greater t ha n 1. 0 ft (0.3 m) . bet wee n the cu rrent a nd previ ous cross sec t ion . Thi s may indicate 

the need f or addit i onal cross secti ons . 
Note: Multipl e crit i cal depth s were f ound at th is l ocati on. The criti cal dept h wi t h t he l owest, valid, water surface was 

used . 
River: 1 Reac h : 1 RS: 211 . 21 Pr ofi l e : PF#1 

warn ing :The veloc i ty head has changed by more t han 0.5 ft ( 0 . 15 m) . Thi s may indi cate t he need f or addi tional cross sections. 
warning :The conveyance ratio ( up stream conveyance di vi ded by downs t ream conveyance) is 1 ess t ha n 0. 7 or greater than 1. 4. 

Thi s may indicate t he need f or additi onal cross secti ons. 
warn ing : The energy 1 ass was great e r t ha n 1. 0 ft CO. 3 m). bet ween t he cur r e nt and previ ous cross section. Thi s may indi cat e 

t he need f or additi onal cross secti ons. 
Note: Multi pl e cr i tical depth s were f ound at thi s l ocati on . The criti cal depth with the l owest, vali d, water s urface was 

used . 
Ri ve r : 1 Reac h : 1 RS : 211 .21 Profil e: PF#2 

warning:The ve l ocity head has changed by more than 0 .5 f t ( 0 . 15 m). Thi s may indi cate t he need for addi t ional cross sections. 
warni ng :The conveyance rati o ( ups tream conveyance di vi ded by downstream conveyance) i s 1 ess than 0. 7 or great er t han 1. 4. 

Thi s may indi cate the need f o r additi onal c ross secti ons . 
warning :The energy l oss was great er than 1. 0 ft (0.3 m) . bet ween t he current and previ ous cross secti on . Thi s may indi cate 

t he need for additi onal c ross secti ons. 
Note: Multi pl e criti cal dept hs were fo un d at th i s locati on . The c riti cal depth wi t h the l owes t , vali d , wat er s urface was 

used. 
River : 1 Reach: 1 RS: 211 . 12 Profi l e : PF#1 

war ning :The ve l ocity head has changed by more t han 0. 5 ft (0 . 15 m). Thi s may indicate t he need for additi onal cross secti ons . 
warn ing:The conveyance rati o ( ups t ream conveyance di vi ded by downstream conveyance) i s l ess t han 0 . 7 or great er than 1 .4. 

Thi s may indi cat e the ne ed for additi onal cross s ecti ons. 
Note: Multi pl e criti cal depths were fo und at th i s l ocati on. The c riti cal depth with t he l owest, vali d , wat er s urface was 

used. 
Ri ver: 1 Reac h: 1 RS: 211 . 12 Profi l e : PF#2 

war ni ng:The ve l ocity head has changed by more t han 0. 5 ft (0 . 15 m) . Thi s may indi cat e t he need fo r additi onal cross secti ons. 
warning:The co nveyance rati o ( up s t ream conveyance di vi ded by downstream conveyance) i s l ess t han 0.7 or g reat e r than 1. 4. 

Thi s may indi cat e the need for additi onal cross secti ons . 
Note: Multi ple c riti cal depths we re fo und at thi s l oca ti on . The cr i t i cal depth wi t h t he l owest , vali d , wate r s urface was 

used. 
Ri ver : 1 Reac h: 1 RS: 211 . 02 Profil e : PF#1 

war ni ng: Di vi ded f l ow computed for thi s cross-secti on . 
Note: Mult i p 1 e cri t i ca 1 depths were fo und at thi s 1 oca ti on . The cri ti ca 1 depth wi t h t he 1 owes t, va 1 i d, wat er s urface was 

used. 
Ri ver: 1 Reach : 1 RS: 211 .02 Profi l e: PF#2 

warni ng: Di vi ded f l ow computed for thi s cross-secti on . 
Note: Mul tip l e cri t i cal depths were fo un d at thi s l ocat i on . The criti cal depth wi t h the l owes t , vali d, wate r s urface was 

used. 
River : 1 Reach: 1 RS : 210.93 Profil e : PF#1 

war ni ng : Divided f l ow computed f or thi s cross-secti on . 
Note: Mult ip l e cri t i cal depths were fo und at thi s loca t ion . The cri t i cal depth wi t h t he l owes t, vali d, water s urface was 

used. 
Ri ver : 1 Reach : 1 RS : 210.93 Profil e : PF#2 

war ning: Di vi ded f l ow compu ted for t hi s cross- sec ti on . 
Note: Multi pl e criti cal depths were found at thi s l ocation . The criti cal depth wi t h the lowes t , vali d, wat er s ur f ace was 

used. 
Ri ver: 1 Reach: 1 RS: 210 . 83 Profil e : PF#1 

war ning : Di vi ded fl ow computed f or thi s cross- sec ti on . 
Note : Mul t ip l e criti cal depths were fo und at t hi s l ocat i on . The criti cal depth with the l owest, vali d, water s ur f ace was 

used. 
Ri ver: 1 Reach: 1 RS : 210.83 Profil e : PF#2 

warning:oi vided fl ow comput ed f or thi s cross-secti on . 
warning: The ve l ocity head has cha nged by more t han 0.5 f t (0. 15 m). Thi s may indi cat e the need for additi onal cross secti ons . 
Note : Mu l tip l e criti cal depths we re fo und at thi s l ocat i on . The criti cal depth with the l owes t , vali d, wat er s ur f ace was 

used. 
Ri ver : 1 Reach : 1 RS : 210.74 Profi 1 e : PF#1 

war ning: Di vided fl ow computed f or thi s cross- s ect i on . 
Note : Mul t i pl e criti cal depths were f ound a t thi s l ocation . The criti cal de pth with the l owes t , vali d, water s ur f ace was 

used . 
Ri ver: 1 Reach : 1 RS : 210.74 Profil e: PF#2 

war ning:Di vided fl ow computed f or thi s cross- secti on . 
Note: Mul t i pl e c r iti cal depths were f ound at thi s l ocat i on . The criti cal depth with the l owest, vali d, wat e r s ur f ace was 

used . 
Ri ve r: 1 Reach : 1 RS: 210 . 64 Profi 1 e : PF#1 

war ning: Di vided fl ow compu t ed f or thi s c ross - secti on . 
Note : Multipl e criti cal depths were fo und at thi s l ocati on . The criti cal depth with the l owes t , vali d, wat er s ur f ace was 

used. 
Ri ve r : 1 Reach: 1 RS : 210 . 64 Profi l e: PF#2 

warning : oi vi ded fl ow comput ed f or this cross- sect i on . 
Note : Multipl e critical depths were f ound at thi s location . The criti cal depth with the lowes t , valid, wat er sur f ace was 

used . 
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Post-Pro j ect 
Ri ver : 1 Reac h : 1 RS: 210.55 Profil e : PF#1 

warn ng :Di vi ded fl ow computed for t hi s cross-section . 
warn ng: The vel ocity head has c hanged by more t han 0 . 5 f t (0 .15 m) . Thi s may in di cate t he need for additio n a 1 cross sections. 
warn ng :The conveyance rati o (upstream conveyance di vi ded by downs t ream conveyance) 1s l ess t han 0 . 7 or greater t han 1. 4 . 

Thi s may i ndicate t he need f or add i t i onal cross sections . 
Note: Multipl e criti cal depths were f ound at t his l ocation . The crit i cal depth wi t h t he l owest , val id, water surface was 

used . 
Ri ver : 1 Reach : 1 RS : 210 . 55 Profil e : PF#2 

warni ng : Di vi ded f l ow compu t ed for t hi s cross-secti on. 
war ning :The ve l ocity head has changed by more t han 0.5 ft (0. 15 m). Thi s may indi cate 
warning: The co nveyance rati o (upstream co nveyance di vi ded by downstream conveyance) i s 

This may indi cate t he need f or additi onal cross sect i ons . 
Not e: Mult iple cr i t i cal dept hs were f ound at t hi s l ocati on . The criti cal dept h wi t h 

used. 
Ri ver: 1 Reach : 1 RS: 210.46 Profil e: PF#1 

warnin g: Th e conveyance rati o ( upstream conveyance di vided by downstream conveyance) i s 
Thi s may indi cate t he need f or additi onal cross sect i ons . 

Note: Mult ipl e cr i t i cal dept hs were fo un d at t hi s l ocati on. The cri tical dept h wi th 
used. 

Ri ver: 1 Reac h: 1 RS: 210 .46 Profil e: PF#2 
warning :The conveyance rat i o (upstream conveyance divi ded by downs t ream co nveya nce) is 

Thi s may i nd i cat e t he need for add i t i onal cross sections. 
Note : Multipl e cr i t i cal depths were fo und at t his 1 ocati on . The c ri ti ca 1 dept h wit h 

used . 
River: 1 Reach : 1 RS: 210.36 Profil e : PF#1 

Note: Mu ltiple cri tical depths were fou nd at t his l ocat i on . The critical depth wi t h 
used . 

River: 1 Reach : 1 RS: 210 . 36 Profil e: PF#2 
Note: Mu lti pl e cri t i cal depths were f ound at t hi s l ocat i on . The cr i t i cal depth with 

used . 
Ri ver: 1 Reach : 1 RS : 210 . 26 Profil e: PF#1 

Note : Mul tipl e cri tical depths were fo und at th is l ocat i on . The cri t i cal depth wi t h 
used. 

Ri ver: 1 Reach : 1 RS : 210.26 Profil e: PF#2 
Note : Mul t i pl e cri tical depths were f ound a t thi s l ocati on . The cr i tical depth wi t h 

used. 
Ri ver : 1 Reach : 1 RS : 210 . 17 Prof i l e : PF#1 

warning: The co nveyance rati o (upstream co nveyance di v i ded by downstream conveyance) i s 
This may i nd i cate the need f or addi t i onal cross sect i ons. 

Note : Multipl e cri t i ca l dept hs were f ound at thi s l ocation . The cri t i cal depth wi t h 
used. 

River: 1 Reach : 1 RS: 210. 17 Profil e: PF#2 

the need for additional cross sections. 
l ess t han 0.7 or greater t han 1 . 4. 

the l owest, val id, water surface was 

l ess t han 0.7 or greater t han 1.4. 

the lowest, vali d, water sur f ace was 

l ess t ha n 0.7 or greater t ha n 1. 4. 

t he lowest, vali d, water surface was 

the lowest, vali d, water surface was 

t he l owes t , val id , water surface was 

the l owest, vali d, wat er surface was 

t he l owest, va l id , water surface was 

l ess than 0.7 or greater t han 1.4. 

t he 1 owest. val i d, water surface was 

warnin g: Th e co nveyance rati o ( upstream conveyance di vided by downstream conveyance) i s l ess t ha n 0.7 or greater t han 1.4. 
Thi s may indi cate t he need f or additi onal cross secti ons . 

Note : Mult ipl e cri tical dept hs were f ou nd at t hi s l ocat i on . The crit i cal dept h wi t h the l owest, vali d, water s ur f ace was 
used. 

River: 1 Reach : 1 RS : 210.07 Profil e : PF#1 
warnin g:The conveyance rati o ( upstream conveyance di vi ded by downs t ream conveyance) i s l ess t ha n 0.7 or greater tha n 1.4. 

Thi s may indi cate t he need f or additi onal cross secti ons . 
Note : Mult i pl e cr i tical dept hs were f ou nd at thi s l ocat i on . The criti cal dept h wi t h the l owest, vali d, wat er s ur f ace was 

used. 
Ri ver: 1 Reach : 1 RS : 210.07 Profil e: PF#2 

warnin g :Th e conveyance rati o ( upstream conveyance di vi ded by downstream conveyance) is 1 ess t ha n 0 . 7 or greater t ha n 1. 4. 
Th i s may indi cate th e need f or additi onal cross secti ons. 

Note: Mu ltipl e cr i tical dept hs we re f oun d at t hi s l ocati on. The cri t i cal depth with the l owest, vali d, water s ur f ace was 
used . 

Ri ver: 1 Reac h: 1 RS : 209.98 Profil e: PF#1 
warning:Divi ded fl ow computed f or t hi s cross-secti on. 
Not e : Mult i pl e cr i tical dept hs were f oun d at t hi s l ocation . 

used. 
Ri ver: 1 Reach : 1 RS : 209.98 Profil e: PF#2 

warning:Divi ded fl ow computed f or t hi s cross-section. 
Note : Mu ltipl e cr i t i cal dept hs were f oun d at t hi s l ocat i on. 

used. 
Ri ver: 1 Reach : 1 RS : 209.88 Pro f i l e: PF#1 

The cri t i cal dept h wi t h t he lowest , vali d, water s ur f ace was 

The cri t i cal dept h with t he l owest, vali d, water s ur f ace was 

warnin g: Divi ded fl ow computed f or t hi s cross-secti on. 
Note : Mann i ng ' s n values were compos i ted t o a s in gl e va l ue in t he mai n chann el . 
Note : Mul t i pl e crit i cal dept hs were f ound at t hi s l ocat i on. The cr i t i cal dept h with the l owest, vali d , water s urface was 

used. 
Ri ver: 1 Reach: 1 RS : 209 . 88 Profil e: PF#2 

warnin g:Di vided fl ow computed f or thi s cross-secti on. 
Note : Manning ' s n values were composi t ed to a s in gl e val ue in the mai n chann el . 
Note : Mult ip l e cri tical depths were f ou nd at thi s l ocat i on . The criti cal dept h wi t h the l owest, vali d, water surf ace was 

used. 
Ri ver: 1 Reach : 1 RS : 209.79 Profi 1 e: PF#1 

warning: oi vi ded fl ow compu t ed f or thi s cross-secti on. 
wa rnin g :The co nveyance rati o ( upstream co nveyance di vi ded by downstream conveyance) i s 1 ess t han 0. 7 o r greater t han 1. 4. 

Thi s may indi cat e the need f or additi onal cross sect i ons. 
Note: Mu lti pl e critical dept hs were f ound at th is l ocat i on . The c ri t i cal depth with the l owest, val id, water s urface was 

used. 
Ri ver: 1 Reach: 1 RS: 209 . 79 Profil e: PF#2 

war ning : Di vi ded f l ow computed f or thi s c ross-secti on. 
warn ing: The conveyance rat i o ( upstream co nveyance di vi ded by downstream conveyance) i s l ess than 0. 7 or great er than 1.4. 

Thi s may indi cat e the need f or additi onal c ross sect1ons. 
Note: Mu ltipl e critical depths were f ound at t hi s l ocation . The cr i t i cal depth wi t h t he l owes t , val id, wat er s urface was 

used. 
River: 1 Reach: 1 RS: 209 . 69 Pr ofil e : PF#1 

war ning: Di vi ded fl ow computed for thi s c ross-secti on . . . . 
war ning: The ve 1 oci t y head has changed by more than 0. 5 ft (0 . 15 m) . Th1 s may 1 nd1 cate t he need for add i t i onal cross secti ons. 
warni ng :The conveyance rat i o ( upstream conveyance di vided by downstream co nveyance) i s 1 ess t han 0 . 7 or greater t han 1. 4 . 

Thi s may indicat e t he need f or additi onal cross secti ons . 
Multipl e cr i t i cal dept hs wer e f oun d at t hi s l ocation . The cri t i cal depth wi th t he l owest, vali d, water s ur f ace was 
used . 

Not e: 

Ri ver : 1 Reac h: 1 RS: 209.69 Profil e : PF#2 
warning:oi vi ded fl ow compu ted f or thi s c ross - secti on . . . . 
warn ing:The vel oc i ty head has cha nged by more than 0 . 5 f t (0.15 m). Th1 s may 1nd1cat e the need f or addi t i onal cross sect i ons . 
warnin g :The co nveyance rati o ( upst r eam co nveyance di vi ded by downst r eam conveyance) i s 1 ess t han 0 . 7 or greate r t han 1. 4 . 

This may indi cat e the need for additi onal cross sections. 
Note : Multi pl e cri t ical depth s were f ound at thi s l ocat i on . The criti cal dept h wi t h the l owest, vali d, wat er s urface was 

used. 
Ri ver : 1 Reach : 1 RS : 209.60 Profi l e : PF#1 

war ning: Di vi ded f low computed f or thi s cross- secti on . 
Note: Multipl e c riti cal depths were f ound at thi s l ocation . 

used. 
River: 1 Reach : 1 RS: 209. 60 Profi l e : PF#2 

war ni ng :Di vi ded f l ow computed for thi s c ross-section . 

The cr i tical dept h wi t h t he l owest, vali d, wat er s ur f ace was 
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Note: Mu ltipl e crit ical depths were found at thi s location. The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reach : 1 RS: 209.54 Profile : PF#1 

Note: Multiple criti cal dept hs were f ound at this locat ion . The critical depth with the l owest, vali d, energy was used . 
Ri ver: 1 Reach: 1 RS: 209.54 Profile: PF#2 

Note: Multi pl e critical depths were found at thi s locati on . The critical depth with the l owest, valid, energy was used. 
River: 1 Reach : 1 RS : 209.535 Profil e: PF#1 Upstream 

Note: Mu ltipl e cr iti cal depths were found at this l ocation. The cr itical depth with the lowes t , valid , energy was used. 
Ri ver: 1 Reach: 1 RS: 209. 535 Profil e: PF#1 Downstream 

Note : Mul tipl e critical depth s were found at thi s l ocat ion . The critical depth with the l owest, vali d, e nergy was used. 
River: 1 Reach : 1 RS: 209 . 535 Profil e : PF#2 Upstream 

Not e: Mu ltipl e criti cal depths were found at this location . The critica l depth with t he lowest, valid, energy was used. 
Ri ver: 1 Reach: 1 RS: 209 . 535 Profil e: PF#2 Downs t ream 

Note: Multiple critical depths wer e f ound at this locat ion . The criti cal depth with the l owest, vali d, energy was used . 
River: 1 Reach : 1 RS: 209.53 Profi l e : PF#1 

Note : Mult ipl e crit i cal depths were found at thi s l ocation. The critical depth wi th t he l owest, valid , e nergy was used. 
River: 1 Reach: 1 RS : 209.53 Profil e: PF#2 

Note: Multipl e critical dept hs were found at this locat ion. The critica l depth with the lowest, valid , energy was used . 
Ri ver: 1 Reach: 1 RS: 209 . 42 Profile: PF#1 

warning : Divided flow computed for this cross-section. 
warn ing : The vel ocity head has changed by more than 0 . 5 ft (0 . 15 m) . This may indi cate t he need for additi onal cross sections. 
Note: Multipl e criti cal depths were found at this location . The criti cal depth with the l owest, val id, water surface was 

used . 
Ri ver: 1 Reach: 1 RS: 209 . 42 Profile : PF#2 

warning :The velocity head has changed by more than 0.5 ft (0 . 15 m). Thi s may indi cate the need for additi onal cross sections. 
Note: Mul t i pl e critical depths were found at this l ocat ion. The critical depth with the lowest, valid, water surface was 

used. 
River: 1 Reac h : 1 RS: 209.33 Profile: PF#1 

warning:Divided f l ow computed for this cross-sect ion . 
Note: Multip l e criti cal depths were found at this location . The cri t i cal depth with the lowes t , val i d, water s urface was 

used. 
River : 1 Reach : 1 RS : 209 .3 3 Profile : PF#2 

Note: Mu l t ipl e criti cal depths were found at thi s l ocation. The crit i cal depth wi th t he lowest, valid, water surface was 
used. 

River: 1 Reach: 1 RS: 209.24 Profil e: PF#1 
warning:oi vid ed flow computed for this cross-section. 
Note : Multipl e critical depths were fo un d at thi s location . The critical depth with the l owest, vali d, water surface was 

used . 
Ri ver : 1 Reach: 1 RS : 209.24 Profil e : PF#2 

warning :Di vided flow computed for this cross-sect ion . 
warning :The energy l oss was great er than 1.0 ft (0.3 m). between the current and previous cross secti on. Thi s may indica te 

the need for add itional cross section s . 
Note: Multiple crit i cal depths were f oun d at this location . The critical depth with the l owest, valid, water surface was 

used. 
Ri ve r : 1 Reach: 1 RS: 209 .14 Profile: PF#1 

warning : Di vi ded fl ow computed for this cross-section . 
warnin g:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross secti on . This may indicate 

th e need f or additional c ross secti ons. 
Note: Multiple criti cal depths were foun d at this locat ion . The critica l depth with the lowest, vali d, water surface was 

used. 
River: 1 Reach: 1 RS : 209.14 Profile: PF#2 

warning:The energy l oss was greater than 1.0 ft (0.3 m). between the current and previous cross secti on. Thi s may indicate 
the need f or additional cross sections. 

Note: Multipl e critical depths were fo un d at th is locat ion . The critical depth with t he lowest, valid , water s urface was 
used. 

Ri ver: 1 Reac h: 1 RS: 209.04 Profi le : PF#1 
warning:Divided flow computed for this cross-section. 
Not e: Multipl e criti cal depths were f ound at this locat ion . The critical depth with the lowest, valid, water s urface was 

used. 
River: 1 Reach: 1 RS: 209.04 Profile : PF#2 

war ning :Di vi ded flow computed for thi s cross-section. 
Note: Multiple critical depths were f ound at this locat ion . The critical dept h with the l owest, valid , wat e r sur f ace was 

used. 
Ri ver : 1 Reach: 1 RS : 208.95 Profile: PF#1 

warnin g:Di vided fl ow computed for this cross-sect i on . 
Note : Multipl e crit ica l depths were found at this location . The criti cal depth with the l owes t , valid , water s ur f ace was 

used. 
Ri ver: 1 Reach: 1 RS: 208 .95 Profi le : PF#2 

warning:Di vided flow computed for this cross-section. 
Note: Mul tiple critical depths we re found at this l ocation. The criti cal depth with the l owest, va li d, wate r s urface was 

used. 
River: 1 Reach: 1 RS : 208 . 85 Profil e: PF#1 

War ning:Di vi ded flow computed for thi s cross-section . 
Note: Mu ltiple critical dept hs were foun d at this locat ion . The critica l depth with the lowes t, vali d, water surface was 

used. 
River: 1 Reach: 1 RS: 208.85 Profile: PF#2 

warnin g:D i vided flow comp uted for this cross-secti on . 
Note: Mu ltipl e c r itical depths were found at thi s location . The cri tical depth with the l owest, valid, water s ur f ace was 

used . 
Ri ver : 1 Reac h: 1 RS : 208 . 75 Profil e : PF#1 

warning : Di vided flow computed f or thi s cross-sect ion . 
Warning: The velocity head has changed by more than 0 .5 ft (0. 15 m). Thi s may indi cate the need f or add itional c ross sections . 
Note: Multipl e crit ica l depths were foun d at this l ocati on. The critical depth with the l owest, vali d, water s ur f ace was 

used. 
Ri ver: 1 Reach: 1 RS: 208.75 Profile : PF#2 

Warning:The vel ocity head has changed by more than 0.5 ft (0.15 m). Thi s may indi cate the need f or additional cross sections . 
Not e: Multipl e critical dept hs were f ou nd at this location . The cri tical depth wi th the lowest, vali d, water s urface was 

used. 
River: 1 Reach: 1 RS : 208.67 Profile : PF#1 

warnin g:Di vided flow computed for thi s c ross -section . 
warning:The vel ocity head has changed by more than 0 . 5 ft (0. 15 m). Thi s may indicate the need for additional cross sections. 
warning :The conveyance ratio ( upstream conveyance di vi ded by downstream conveyance) i s less than 0 . 7 o r greater than 1. 4. 

Thi s may indica te the need for additional cross sect ions. 
warning :The energy loss was greate r than 1.0 ft (0.3 m). between the current and previous cross secti on. This may indicate 

the need fo r additional cross sections . 
Note: Multipl e critica l depths were foun d at thi s location. The critical depth wit h the l owest, valid , water s ur face was 

used. 
Ri ver: 1 Reach: 1 RS: 208.67 Profile : PF#2 

warning:The vel oci t y head has changed by more than 0.5 ft (0. 15 m) . Thi s may indicate the need fo r additional cross secti ons. 
warning: The conveyance rati o (upstream conveyance divided by downstream conveyance) is l ess than 0 . 7 or greater than 1. 4. 

Thi s may indicate the need fo r addit ional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0 .3 m). between the current and previous cross section. This may indicat e 

the need fo r add itional cross sections . 
Note: Multiple cri tical depths were found at this locat ion . The critica l depth with the lowest, valid, water surface was 

used. 
Ri ver: 1 Reach : 1 RS: 208.57 Profi le : PF#1 
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warn ng:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for additional cross sections. 
war n ng:The energy loss was greater than 1. 0 ft (0.3 m). be tween the c urre nt and previous cross secti on. Th i s may indicate 

the need for addi ti onal cross sections. 
Note: Mu lti ple criti cal depth s were found at this l ocation . The crit i cal depth wi th t he lowest, valid, water surface was 

used . 
River: 1 Reach: 1 RS: 208.57 Profil e: PF#2 

warning:The vel ocity head has changed by more than 0.5 ft (0 . 15 m). Thi s may indi cate t he need f or addit ional cross sections . 
warmng:The ene rgy loss was greater than 1. 0 ft (0.3 m). between the curre nt and previous cross sect i on. Thi s may indicate 

the need for addi tional cross sections. 
Note: Multi ple criti cal depths were found at this locat ion . The critical depth with the lowest , vali d, water s ur f ace was 

used. 
Ri ver: 1 Reach: 1 RS: 208.48 Profil e: PF#1 

Note : Mu ltipl e critical depths we re found at this l ocation. 
used. 

River: 1 Reach: 1 RS: 208.48 Profile: PF#2 
Note : Mu ltipl e critical depths were found at this l ocation. 

used . 
Ri ver: 1 Reach: 1 RS : 208.39 Profi l e: PF#1 

The criti cal depth with the lowes t, valid, water surface was 

The critical depth with the l owest, valid , water surf ace was 

warning:The energy l oss was greater than 1.0 f t (0 . 3 m). between the current and previous cross section. Thi s may i ndicate 
the need for additional cross sections. 

Note: Multipl e criti cal depths were found at thi s l ocation. The critical depth with the lowest, valid, water surface was 
used. 

River : 1 Reach: 1 RS: 208.39 Profile: PF#2 
warn ing:The energy l oss was greater t han 1.0 ft (0 .3 m). between the current and previous cross sect ion. Thi s may indicate 

the need for additional cross sections . 
Note: Multiple criti cal depths were found at this locati on. The critical depth with the lowest, vali d, water s ur face was 

used . 
River: 1 Reac h: 1 RS : 208.29 Profile : PF#1 

warning:Divided flow computed for th i s cross- secti on. 
warning:The energy loss was greater than 1.0 ft (0 . 3 m) . between the current and previo us cross section. This may indicate 

the need for additional cross sections. 
Note: Multipl e criti cal depths were found at thi s l ocat i on. 

used . 
River: 1 Reach : 1 RS: 208. 29 Profi l e : PF#2 

The critical depth with the l owest, valid, water s urface was 

warn ing:The e nergy l oss was greater than 1.0 ft (0.3 m). between the current and previous cross section. Thi s may indi cate 
the need for additional cross sections. 

Note: Mul t ipl e criti cal depths were found at this location. The critical depth with the lowest, vali d, water surface was 
used. 

River: 1 Reach : 1 RS: 208.19 Profil e : PF#1 
warning:Di vi ded flow computed f or t hi s cross-sect i on. 
Note : Mu ltipl e critical depths were found at thi s location. 

us ed . 
Ri ver: 1 Reach: 1 RS: 208. 19 Profil e: PF#2 

warning:Divided flow computed for this cross-section. 
Note: Multip l e criti cal depths were found at this location. 

used. 
River: 1 Reach: 1 RS : 208.10 Profi l e: PF#1 

war ning:Divi ded fl ow computed fo r this cross-secti on. 

The cr itical depth with the l owest, valid , water s ur f ace was 

The critical depth with the lowes t, vali d , water surface was 

warni ng :The energy loss was greater t han 1.0 ft (0.3 m). between the current and previous cross section . This may indicate 
the need for additional cross sections. 

Note: Multipl e critical depths were found at this l ocation. 
used. 

River: 1 Reach: 1 RS : 208.10 Profile: PF#2 
Note : Mu ltipl e criti ca l depths were found at this location. 

used. 
Ri ver: 1 Reach : 1 RS: 207.99 Profile: PF#1 

The critical depth wit h the l owest, valid, water surface was 

The critical depth wi th the lowest, valid , water s urface was 

warn ing:Divided flow computed for this cross-sect i on . 
warning:The energy loss was greater t han 1. 0 ft (0.3 m). between the current and previous cross secti on. Thi s may indicate 

the need for additional cross sections. 
Note : Mu ltip l e critical dept hs were found at this location. 

used . 
River: 1 Reach: 1 RS: 207 . 99 Profile: PF#2 

war ning:Di vi ded flow computed fo r this cross-section. 
Note: Mu ltiple crit i cal dept hs were found at thi s l ocation. 

used. 
River : 1 Reach : 1 RS: 207.90 Profi l e: PF#1 

warning:Divi ded flow computed for t hi s cross-secti on . 

The critical depth wi th the lowest, vali d, water surface was 

The criti cal depth with the l owest, valid, water surface was 

warning: The ve l oci ty head has changed by more than 0. 5 ft (0 .15 m) . Th i s may indicate the need for addition a 1 cross sections. 
warnin g:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. Thi s may indicate 

NOte : 
t he need for addi tional cross sections . 
Multiple criti cal depths were foun d at this locati on . 
used. 

Ri ver: 1 Reach : 1 RS: 207.90 Profi l e: PF#2 

The critical depth with the l owest, valid, water s urface was 

warning:The velocity head has changed by more t han 0.5 ft (0 .15 m). Thi s may indi cate the need fo r add itional cross sect ions . 
Note: Mult ipl e critical depths were found at t hi s location . The critical depth with the l owest, vali d, water surface was 

used. 
River: 1 Reach : 1 RS: 207.80 Profile: PF#1 

war ning : Di vided flow computed f or thi s cross-secti on . 
war ning:The energy l oss was greater than 1.0 ft (0.3 m) . between the current and previous cross secti on . This may indi cate 

the need for additi onal cross sections . 
Note: Mul tipl e crit i cal depths were found at thi s l ocation. 

used. 
River: 1 Reach : 1 RS: 207.80 Profil e : PF#2 

The criti cal depth wit h the lowes t , valid, wate r surface was 

war ning:oi vided flow computed for thi s cross-secti on . 
warn ing: The energy loss was greater than 1.0 ft (0.3 m) . between the cur rent and previous c ross section. Thi s may indicate 

the need for additi onal cross sect ions . 
Note : Mu ltipl e criti cal depths were found at thi s l ocation. 

used. 
River: 1 Reach : 1 RS : 207.71 Profi le: PF#1 

warn ing:Di vided flow computed for this cross-section . 
Note : Multiple criti cal depths were found at thi s l ocati on. 

used. 
River : 1 Reach: 1 RS : 207 . 71 Profile: PF#2 

The critical depth with the l owest, val id , water s urface was 

The critical depth wi th the l owest, valid , water s urface was 

warning:The energy loss was greater than 1.0 ft (0 . 3 m) . between the current and previous cross section. This may indicate 
the need for add itional cross secti ons. 

Note: Multi ple criti cal depths were foun d at this location. The critical dept h with the l owest, valid, water s urface was 
used . 

River: 1 Reac h : 1 RS: 207.62 Profi l e : PF#1 
warning:Divi ded flow computed for this cross-section. 
Note : Mu ltipl e critical depths were found at this l ocati on . 

used . 
Ri ver: 1 Reach : 1 RS: 207.62 Profi l e : PF#2 

The critical dept h with the l owest, vali d, water s ur f ace was 

warning:Divided flow computed for this cross-secti on. 
warning:The ve loci t y head has changed by more than 0.5 ft (0. 15 m). This may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the cu rrent and previ ous cross section. Thi s may in di cate 
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Note: 
the need 
Multipl e 
used. 

for additional cross sections. 
critical depths were found at this location. 

River: 1 Reac h: 1 RS: 207.49 Profile: PF#1 
Note : Multiple critical depths were found at this location. 

River : 1 Reach: 1 RS : 207.49 Profile: PF#2 
Note: Multiple criti cal depths were found at this location. 

Ri ver: 1 Reach : 1 RS: 207.485 Profile: PF#1 upstream 
Note: Mu ltipl e crit i ca l depths were found at this location . 

River: 1 Reach : 1 RS: 207.485 Profil e : PF#1 Downstream 
Note: Multi ple criti cal depths were found at thi s location. 

River: 1 Reach : 1 RS: 207 .485 Profi l e: PF#2 upstream 
Note: Multiple critical depths were found at this l ocation . 

River: 1 Reach: 1 RS: 207.485 Profile: PF#2 Downstream 
Note: Multiple critical depths were found at this location . 

River: 1 Reach: 1 RS: 207 . 48 Profi l e : PF#1 
Note: Multiple critical depths were found at this l ocation. 

River : 1 Reach: 1 RS: 207.48 Profi l e: PF#2 
Note: Multiple critical depths were found at this l ocation. 

River : 1 Reach: 1 RS: 207 . 43 Profile: PF#1 

The criti cal depth with the lowest, valid, water surface was 

The cri ti ca 1 depth with the 1 owest, va 1 i d, energy was used. 

The criti cal depth with the l owest , va lid, energy was used. 

The critical depth with the lowest, vali d, e nergy was used. 

The critical depth with the lowest, valid, energy was used. 

The critical depth with the lowest, valid, energy was used . 

The critical depth with the lowest, valid, energy was used. 

The critical depth with the lowest , valid , energy was used. 

The criti cal depth with the lowest, valid, energy was used. 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). Thi s may indicate the need for additional cross sections. 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is 1 ess than 0. 7 or greater than 1. 4 . 

This may indicate the need for additi onal cross sections. 
Mu ltiple critical depths were found at this location. The critical depth with the lowest, valid, water surface was 
used. 

Note: 

River: 1 Reach: 1 RS: 207.43 Profi 1 e: PF#2 
warn ing:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than 1.4 . 

This may indicate the need for additional cross sect i ons. 
Mu ltipl e crit i cal depths were found at this locati on . The critical depth with the lowest, vali d, water surface was 
used . 

Note: 

River : 1 Reach: 1 RS: 207.34 Profi l e: PF# l 
warni ng:Divided flow computed for this cross-section. 
Note: Multipl e criti cal depth s were found at this l ocation. 

used. 
River: 1 Reach : 1 RS: 207 . 34 Profile: PF#2 

Note: Mu ltipl e crit i cal depths were found at this location. 
used. 

River: 1 Reach: 1 RS: 207.27 Profi l e: PF#1 

The crit i cal depth with the lowe s t, valid, water surface was 

The critical depth with the lowest, valid , water surface was 

warning: Divided flow computed for this cross-secti on. 
warning: The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m). Thi s may indi cate the need for add i tion a 1 cross sections. 
warning :The conveyance ratio (upstream conveyance divi ded by downstream conveyance) is less than 0.7 or greater than 1 .4. 

This may indicate the need for additional cross sections. 
Note: Mu ltipl e critical depths were found at this location. The critical depth with the lowest, vali d , water surface was 

used. 
Ri ver: 1 Reach: 1 RS : 207.27 Profi l e: PF#2 

war ning : The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m) . Thi s may indicate the need for addition a 1 cross sections . 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) i s 1 ess than 0. 7 or greater than 1. 4. 

Thi s may indicate the need for additiona l cross secti ons. 
Note: Multiple critical depths were found at this l ocation . The critica l depth with the lowest, valid, wate r s urface was 

used. 
River: 1 Reach: 1 RS: 207.16 Profile: PF#1 

warning: Divided flow computed for this cross-secti on . 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). Thi s may indicate the need f or additional cross sections . 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is l ess t han 0.7 or greater than 1.4. 

Thi s may indicate the need for additional cross secti ons. 
Note : Multipl e critical depths were found at this l ocati on. The cri ti cal depth wi th the lowest, valid, wate r surface was 

used. 
River: 1 Reach: 1 RS: 207.16 Profile: PF#2 

warning: The ve 1 oci ty head has changed by more than 0 . 5 ft (0 .15 m). This may indicate the need for addition a 1 cross sections. 
warning: The conveyance ratio (upstream conveyance divided by downstream co nveyance) is 1 ess than 0. 7 or greater than 1.4. 

This may i ndicate the need for additional cross sections. 
Note: Multiple criti cal depths were found at this l ocation . The critical depth with the l owest, valid, water sur f ace was 

used. 
River: 1 Reach: 1 RS: 207.07 Profile: PF#1 

warning:The energy equation could not be balanced within the specified number of ite rations. The program used critical depth 
for the water surface and cont i nued on with the cal culations . 

warning:Divi ded flow computed for this cross-section . 
Warni ng : The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m). Thi s may indicate the need for addition a 1 cross secti ons. 
warni ng :The conveyance ratio (upstream conveyance di vi ded by downstream conveyance) i s 1 ess than 0. 7 or greater than 1. 4. 

This may indicate the need for add itional cross secti ons. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross sect ion. This may indi cate 

the need for addit i onal cross sections. 
warning:During the standard step iterations, when the assumed water surface was set equal to critical depth, the cal cul ated 

water surface came back below criti ca l depth. This indicates that there is not a vali d subcritical answer. The 

Note: 
program defaulted to critical depth . 
Multiple critical depths were found at this l ocation. 
used. 

River : 1 Reach: 1 RS: 207 . 07 Profile : PF#2 

The crit i cal depth with the lowest, valid, water surface was 

wa rning:The energy equation could not be balanced within the specifi ed number of iterations. The program used critical depth 
for the water surface and continued on with the cal culations. 

Wa r ning:Divided flow computed for this cross-secti on . 
wa r ning :The ve 1 oci ty head has changed by more than 0 . 5 ft (0 .15 m) . This may indicate the need for addition a 1 cross sections. 
Wa r ning:The conveyance ratio (upstream conveyance di vided by downstream conveyance) is l ess than 0. 7 or greater than 1.4. 

This may indi cate the need for addition a 1 cross sections. 
warning :The energy l oss was greater than 1.0 ft (0 . 3 m). between the current and previous cross section . Thi s may indi cate 

the need for addit i onal cross sections. 
wa r ning:During the standard step iterations, when the assumed water surface was set equal to critical depth , the calculated 

water s urface came back below critical depth. This indicates that there is not a vali d s ubc ritical a nswer. The 

Note: 
program default ed to criti cal depth. 
Multiple critical depths were found at this location. 
used. 

Ri ver : 1 Reach: 1 RS: 206.97 Profil e : PF#1 
warn ing:Di vided flow computed for this cross - section. 
Note : Multiple critical depths were found at this l ocati on . 

used. 
River: 1 Reach: 1 RS: 206.97 Profile : PF#2 

warni ng :Divided flow computed for this cross-section. 
Note: Multiple critical depths were found at this l ocation. 

used. 
Ri ver: 1 Reach : 1 RS: 206.88 Profi l e : PF#1 

warn ing:Di vided flow computed for this cross-section. 
Note: Multipl e critical depths were found at this location. 

used . 
River: 1 Reach: 1 RS: 206.88 Profi le : PF#2 

The critical depth with the l owest, valid, wate r s urface was 

The criti cal depth with the lowest, vali d, water surface was 

The critical depth with the l owest, valid, water surf ace was 

The critical depth with the lowest, vali d, water surface was 

warning : Divided flow computed for this cross-section. 
Note: Multipl e criti cal depths were found at this location. The critical depth with the lowest, valid, water surface was 
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used . 

Ri ve r: 1 Reach: 1 RS: 206.79 Profile: PF#1 
warning: oi v i ded fl ow computed f or t hi s cross-secti on . 
Note: Multiple c ri ti ca I depths were found at thi s location . 

used . 
Ri ver : 1 Re ac h: 1 RS: 206.79 Profil e : PF#2 

war ni ng : oi vi ded fl ow comp uted f or thi s cross-secti on . 
Note : Multipl e cr i t i cal dept hs were f ound at thi s l ocati on . 

used. 
Ri ver : 1 Reach : 1 RS : 206.7 Profil e : PF#1 

war ning: oi vi ded fl ow computed f or thi s c ross-secti on . 
Not e: Mu ltipl e cr i t i cal dept hs were f ound at t his l ocati on . 

used. 
Ri ver: 1 Reach : 1 RS: 206.7 Profil e : PF#2 

war ning :Di vi ded fl ow comp uted f or thi s cross- secti on. 
Note: Mu ltiple cr i t i cal depth s we re f ound at thi s l ocati on . 

used . 
Ri ver: 1 Reach : 1 RS : 206 . 6 Profil e: PF#1 

war ning :Di vi ded fl ow computed f or thi s cross-secti on. 
Note: Mu lti pl e cr i t i cal depth s were f ound at t hi s l ocati on. 

used . 
Ri ver: 1 Reach : 1 RS : 206 .6 Profil e: PF#2 

war ning :oi vi ded fl ow computed for thi s cross-sec t ion . 
Note: Multi pl e cr i t i cal depth s we r e f ound a t t his l ocati on. 

used . 
Ri ver : 1 Reach: 1 RS: 206. 51 Profil e : PF#1 

warning: oi vi ded fl ow computed for thi s c ross-sect ion. 
Note : Multipl e cr i t i cal dept hs were f ound at thi s l ocati on. 

used. 
Ri ver : 1 Reach: 1 RS : 206.5 1 Profile : PF#2 

Note : Multipl e criti cal depth s were f ound at thi s l oca ti on . 
used. 

Ri ver: 1 Reach: 1 RS: 206.41 Profil e : PF#1 
warni ng : oi vi ded fl ow compu ted for thi s cross - secti on . 
Note : Multipl e cr i t i cal dept hs were f ound at t his l ocati on. 

used. 
Ri ver: 1 Reach: 1 RS : 206.4 1 Pr ofil e: PF#2 

Note: Multi pl e c ri t i cal depth s were f ound a t t hi s l ocation . 
used . 

Ri ver: 1 Reach : 1 RS : 206.32 Profil e : PF#1 
warning: oi vi ded f l ow computed f or thi s cross-secti on. 
Note : Multi pl e c ri t i cal depth s were f ound at t hi s l ocation. 

used. 
Ri ver : 1 Reach : 1 RS : 206.32 Profi l e : PF#2 

Not e ·: Multi pl e cri t i cal depth s were f ound at thi s l ocati on. 
used. 

Ri ver: 1 Reach : 1 RS : 206.22 Profil e: PF#1 
wa rning : Di vi ded fl ow computed f or thi s cross - secti on . 
Note : Multipl e c r it i cal depth s were f ound a t t his l ocati on. 

used . 
Ri ver : 1 Reach : 1 RS: 206 . 22 Profil e : PF#2 

The cri tical depth with the lowest , vali d, water surf ace was 

The c riti cal dept h wi t h the l owes t , vali d, water s urface was 

The c ri tical depth wi t h t he l owest, val id, water s urf ace was 

The cri tical depth wi th the lowes t , val id, water s ur f ace was 

The cri tical depth wi t h the l owes t , val id , water s ur f ace was 

The c r i t i cal depth with the l owest, va l id , water s ur f ace was 

The crit i cal dept h with t he l owest, vali d , water s ur f ace was 

The critical depth wi t h the l owest, val id, water s ur f ace was 

The critical depth wi t h the l owest, val id, water s ur f ace was 

The critical depth with the l owest, val id , wa t er sur f ace was 

The critical depth wi t h the l owest, vali d, wat er sur f ace was 

The c ri t i cal depth wi t h the l owest, vali d, water s ur f ace was 

The cri t i cal depth with the l owest, vali d, water s ur f ace was 

war ning: oi vi ded fl ow comput ed for thi s cross-secti on. 
war ning :The energy l oss was great er than 1.0 f t (0 . 3 m) . bet ween the current a nd previous cross sect i on . Thi s may i ndi cate 

the need for additi onal cross sec ti ons . 
Not e: Multipl e cr i t i cal depths were f ound at t hi s l ocati on . 

used . 
Ri ver: 1 Reac h: 1 RS: 206 . 13 Prof il e : PF#1 

The cri t i cal dept h with t he lowest, val id , water s ur f ace was 

war ni ng :oi vi ded fl ow computed f or thi s cross-secti on . 
warn ing:The energy l oss was great er than 1.0 ft (0.3 m) . between the current a nd previ ous c ross secti on. Thi s may indicat e 

t he need for additi ona l cross secti ons. 
River: 1 Reac h: 1 RS: 206 . 13 Profil e: PF#2 

warnin g: Di vi ded fl ow computed f ar thi s cross- s ecti on . 
warning:The vel ocity head has cha nged by more than 0.5 ft (0 . 15 m). Thi s may indi cate the need for add i t i onal cross sect i ons . 
warning:The ene r gy l oss was greater t han 1. 0 f t (0 . 3 m). betwee n the cu r r ent and previous cross secti on. This may indi cate 

the need f or additi onal c ross secti ons . 
Ri ver: 1 Reach: 1 RS : 206 .0 3 Profil e: PF#1 

warnin g: Di vi ded fl ow compu ted f or thi s cross - secti on . 
warning:The e nergy l oss was greater t ha n 1.0 f t (0. 3 m). betwee n t he curren t and previous cross section . Thi s may indi cate 

the need f or additi onal c ross secti ons . 
Ri ver : 1 Reach: 1 RS : 206 . 03 Profil e : PF#2 

warnin g :Di vi ded fl ow compu ted for thi s c ross - secti on . 
wa rni ng:The vel oci t y head has changed by more than 0 . 5 ft (0 .15 m). Thi s may i ndi cat e the need f or additi onal c ross secti ons. 
wa rning :The co nveyance rati o ( upstream co nveyance divi ded by downs t ream co nveyance) i s l ess t han 0.7 o r great er t han 1 .4. 

Thi s may i ndi cate the need for additi onal c ross sec t ions . 
war ning: The energy l oss was great er tha n 1. 0 f t (0 .3 m). bet wee n the curre nt and prev i ous cross sect i on . Thi s may i nd i cat e 

the need fo r additi onal c ross secti ons . 
Not e : Multipl e crit ical depth s were f ound at t hi s l ocati on . 

used. 
River: 1 Reach: 1 RS: 205.94 Profil e: PF#1 

war ning :Di vi ded f low computed fo r thi s cross-secti on. 
Note : Multipl e criti cal depths were f ound at thi s locati on . 

used . 
Ri ver : 1 Reac h: 1 RS: 205. 94 Profil e : PF#2 

Not e: Multipl e criti cal depths were f oun d at t hi s l ocati on. 
us ed . 

Ri ve r: 1 Reach: 1 RS: 205 . 84 Profil e: PF#1 
warnin g: Di vi ded f l ow computed f or thi s c ross - secti on . 
Not e : Multiple c r iti cal depths were f oun d at thi s locati on . 

used . 
Ri ver : 1 Reach: 1 RS : 20 5.84 Prof i l e : PF#2 

Note : Multiple c ri t i cal depth s were f ound at thi s locati on. 
used . 

Ri ver : 1 Rea ch: 1 RS : 205.7 5 Profil e: PF#1 

Th e crit i cal depth with t he l owest , val id, water s ur f ace was 

The criti cal depth with the l owest, vali d, wat er s ur f ace was 

The criti cal de pt h wi t h t he l owes t , vali d, water s ur f ace was 

The cr i t i cal depth with t he l owest, vali d, wat er s ur f ace was 

Th e cri ti cal depth wi th the l owest, vali d, wat e r s ur f ace was 

war ning :Di vided f low computed f or thi s cross - s ecti on . 
wa rning:The conveyance ratio (ups t r eam conveyance di vi ded by downs t ream conveyance) i s l ess than 0 . 7 or greater t ha n 1. 4. 

Thi s may i ndi cate the need f or addi ti ona l cross section s . 
Not e: Multiple c riti cal dept hs were f oun d a t thi s l ocat ion . The criti cal depth wi t h the l owes t, val id, water s ur f ac e was 

us ed. 
Ri ver: 1 Reach : 1 RS: 205. 75 Profil e : PF#2 

warning :The co nveyance rati o ( ups t r eam conveyance di vi ded by downst r eam conveyance) i s less tha n 0. 7 or great er than 1. 4 . 
Thi s may i ndi cat e the need fo r additi onal c ross secti ons. 

Note: Multiple c r iti cal depth s were f ound at thi s l ocati on. Th e criti cal dept h with the l owest, vali d , wat er s urface was 
used . 

Ri ver : 1 Reach: 1 RS: 205. 62 Profile : PF#1 
wa rning: Di vided f low computed fo r thi s c ross -secti on. 
Not e : Multipl e criti cal depth s were f ound at thi s l ocati on . The cri t i cal dept h with th e l owest, vali d , wat er s urface was 
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used. 

River: 1 Reach: 1 RS : 205 . 62 Profi 1 e: PF#2 
Note: Multiple critical depths were found at thi s l ocation. The criti cal depth with the lowes t , vali d, water surface was 

used . 
River: 1 Reach: 1 RS: 205.52 Profile: PF#1 

warning: Divided f l ow computed for th i s cross-section . 
Note: Multi ple criti cal depths were f ound at thi s l ocati on . The c riti cal depth with 

used. 
River: 1 Reac h: 1 RS: 205. 52 Profile: PF#2 

Note: Multipl e critical depths were found at thi s l ocation. The criti cal depth with 
used. 

Ri ver: 1 Reach: 1 RS : 205.43 Profil e : PF#1 
warning:oi vi ded flow computed for this cross- section . 
Not e: Mu lti ple criti cal depths were f ound at thi s l ocation. The criti cal depth with 

used . 
River: 1 Reach: 1 RS: 205.43 Profil e : PF#2 

Note: Mult ipl e cri ti cal depths were found at this location. The criti cal depth with 
used. 

River: 1 Reach: 1 RS: 205.4 Profi le : PF#1 
warning: The conveyance ratio (up stream conveyance di vi ded by downstream conveyance) is 

Thi s may indicate the need for add itional cross secti ons . 
Note: Multiple critical depths were found at this l ocation . The criti cal depth with 

used. 
River : 1 Reach: 1 RS: 205.4 Profil e: PF#2 

warning :The conveyance ratio (upstream conveyance di vi ded by downstream conveyance) i s 
Thi s may indicate the need for additional cross sect ions. 

Note: Multipl e crit i cal depths were found at thi s l ocation. The criti cal depth with 
used . 

Ri ver: 1 Reach: 1 RS: 205.34 Profil e: PF#1 
warning: Divided flow computed for this c ross-section . 

t he l owest, val id, water surface was 

the lowest, valid, water s urface was 

the lowest, valid, water surface was 

the lowest, valid , water surface was 

less than 0.7 or greater than 1.4. 

the lowes t, valid, water s urface was 

less than 0.7 or greater than 1. 4. 

the lowest, valid, water surface was 

warning :The cross-sect i on end points had to be extended verti call y for the computed water surface . 
Note: Mul t ipl e critical depths were found at thi s l ocat1on. The cri tical depth with the lowest, valid, water s urface was 

used . 
Ri ver: 1 Reach: 1 RS: 205.34 Profile : PF#2 

Note : Mu lti ple cr iti cal depths were found at thi s l ocati on . The cr iti cal depth wi th th e l owest, valid, water surface was 
used. 

River: 1 Reach: 1 RS: 205.25 Profil e : PF#1 
warni ng: oi vided fl ow computed for this cross-sect ion. 
warning: The ve 1 oci t y head has changed by more than 0. 5 ft (0 .15 m) . Thl s may 1 ndi cate the need for addition a 1 cross sections . 
warning:The conveyance ratio (upstream conveyance divided by downs t ream conveyance) i s l ess than 0.7 or greater t han 1.4. 

Thi s may indicate t he need for additional c ross sect i ons . 
Note : Multipl e critical depths were found at thi s l ocation. The criti cal depth with the l owest, valid, water surf ace was 

used. 
River : 1 Reach: 1 RS: 205.25 Profile: PF#2 

warning : The ve 1 oci t y head has changed by more than 0 . 5 ft (0 .15 m). Thi s may indicate the need for addition a 1 cross sections. 
warning:The conveyance ratio (upstream conveyance divided by downs t ream conveyance) is l ess than 0 . 7 or greater than 1. 4. 

This may i ndicate the need for additi onal cross sections. 
Note: Multiple cri tical depths were foun d at this location. The critical depth with t he lowest, vali d, wate r surface was 

used. 
Ri ve r : 1 Reach: 1 RS: 205.15 Profil e: PF#1 

wa rning: oivi ded flow computed for thi s cross- section. 
Note: Multi ple critical depths were found at this l ocat ion . The critical depth with the l owest, valid , wate r sur f ace was 

used . 
River: 1 Reach: 1 RS: 205.15 Profile: PF#2 

Note: Mul tipl e c ritical depths were found at thi s location . The cri t i cal depth with the lowes t, vali d, wat er surface was 
used . 

River : 1 Reach: 1 RS : 205 .06 Profil e: PF#1 
warning:Di vided flow computed fo r thi s cross - section. 
warning: The vel ocity head has changed by more than 0.5 ft (0.15 m). Th i s may indi cate the need for additional cross sections. 
Note: Multiple critical depths were found at thi s l ocation. The cri ti cal depth with the l owest , val id , water sur f ace was 

used. 
Ri ver: 1 Reach: 1 RS : 205 . 06 Profile : PF#2 

Note: Multiple criti cal depth s were found at thi s l ocation . The critical depth with the l owest, valid, water surface was 
used. 

Ri ver: 1 Reac h: 1 RS: 204.97 Profi l e: PF#1 
warni ng: Di vided flow computed for this cross-secti on. 
Note: Mu ltipl e cri t ical depths were found at thi s location. The critical depth wi t h the lowes t , valid, water surface was 

used. 
Ri ver : 1 Reach: 1 RS: 204.97 Profil e : PF#2 

Note: Multipl e criti cal depths were f ound at this locati on. The cr itical depth with the l owest, valid , wate r sur f ace was 
used . 

River : 1 Reac h: 1 RS: 204.87 Profile: PF#1 
warning: Di vided flow computed for this cross- section. 
Note: Multipl e criti cal depths were found at this locati on . The critical depth wi th the lowest, vali d, wat er surface was 

used. 
Ri ver: 1 Reach: 1 RS : 204 . 87 Profi 1 e: PF#2 

Note: Multipl e crit ical depths were foun d at thi s l ocation. The critical depth with the lowest, val i d, water sur f ace was 
used. 

Ri ver : 1 Reach: 1 RS : 204 . 78 Profile : PF#1 
warning :Divided f l ow computed for this cross-section. 
warning :The cross- secti on end poi nts had to be extended vert1 call y for the computed water surface. 
Note: Multiple critical depths were found at this locat10n. The criti cal depth with the l owest, vali d, wate r surface was 

used . 
Rive r : 1 Reach: 1 RS : 204 . 78 Profi 1 e: PF#2 

Note : Multipl e critical depths were found at thi s l ocation. The critical depth with the lowest , valid, water surface was 
used. 

Ri ver: 1 Reach: 1 RS: 204.68 Profi l e : PF#1 
warning:Divi ded flow computed for t hi s cross-sect i on. 
warning :The cross -section end poin ts had t o be extended vert1 call y for t he computed wat er surf ace . 
Note: Multipl e criti cal depth s we re found at this l ocat10n . The c riti cal depth with the l owest, vali d, water sur face was 

used. 
Ri ver : 1 Reac h: 1 RS: 204 .68 Profi 1 e: PF#2 

Note: Multipl e criti cal depths were fou nd at thi s location. The criti cal depth with the lowes t, val id, water surface was 
used. 

Ri ve r : 1 Reach : 1 RS: 204 .61 Profil e: PF#1 
wa rning:oi vi ded fl ow computed f or t hi s cross-secti on . 
warning:The cross-section end points had to be extended vert i call y f or the compu t ed wat er surface. 
Note: Mu ltiple critical depths were found at this location . The cri ti cal depth with the l owest, valid , water surface was 

used. 
Ri ver: 1 Reach: 1 RS: 204 .61 Profile: PF#2 

Note: Multiple critical depths were f ound at th i s locati on . The criti cal depth with the lowest, valid, water surface was 
used. 

River: 1 Reach: 1 RS: 204.53 Profile : PF#1 
wa rning:oi vi ded fl ow computed f or this cross-secti on. 
warning:The energy loss was greater than 1 . 0 ft (0 . 3 m). between the curre nt and previous cross sect i on . This may indicate 

the need for additi onal cross sections . 
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Multiple criti cal depths were found at this location. The cri ti cal depth with the lowest, vali d, water s ur f ace was 
used . 

Note: 

River: 1 Reach: 1 RS: 204.53 Profile : PF#2 
warning :The energy loss was greater than 1.0 ft (0.3 m) . betwee n the current and prev ious cross section . Thi s may indicate 

t he need for addit i onal cross secti ons. 
Note : Mult ipl e critical dept hs were found at thi s l ocation. The crit i cal depth with the l owest, valid, water surface was 

used. 
River: 1 Reach: 1 RS: 204.42 Profil e : PF#1 

warning:Di vi ded f low computed for this cross-section. 
war ning:The cross-sect i on end points had to be extended vertical ly for the computed water surface. 
warn ing:The energy l oss was greater than 1.0 ft (0.3 m). between the current and previous cross secti on . This may indicate 

the need for addit i onal cross sect i ons . 
Note: Multiple criti cal depths were found at this locati on . 

used. 
River: 1 Reach: 1 RS: 204.42 Profil e: PF#2 

The crit i cal depth with the lowest, vali d, water s ur f ace was 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. Th i s may indicate 
the need for additi onal cross sect i ons . 

Note: Multipl e criti cal depths were found at thi s l ocat ion. 
used . 

River: 1 Reach : 1 RS: 204. 34 Profi 1 e: PF#1 
warning:Di vi ded f l ow computed for this cross-section . 

The criti cal depth with the l owest , vali d , water surface was 

warning:The cross-section end points had to be extended vertical ly for the computed water surface. 
warnin g : The ve 1 oci t y head has changed by more than 0. 5 ft (0 .15 m). This may indi cate the need for addition a 1 cross sect i ons . 
warnin g :The conveyance rati o ( upstream conveyance divided by downstream conveyance) i s l ess than 0. 7 or greater than 1. 4 . 

Th i s may indicate the need f or additi onal cross sections. 
warning:The energy loss was greater t han 1.0 f t (0.3 m). between the current and previous cross section . Th i s may indicate 

the need for additi onal cross secti ons. 
Note: Mu ltipl e criti cal depths were found at this l ocat i on. 

used. 
Ri ver : 1 Reach: 1 RS: 204 . 34 Profil e: PF#2 

warnin g :Di vided f l ow computed for this cross-section. 

The critical depth with the l owest, vali d, water surface was 

warnin g : The ve 1 oci ty head has changed by more than 0. 5 ft (0 .15 m) . This may indicate the need for addition a 1 cross sections . 
warnin g :The conveyance ratio ( upstream conveyance divided by downstream conveyance) i s l ess than 0 . 7 or greater than 1.4. 

This may indi cate the need fo r addition a 1 cross sect ions . 
warning :The energy l oss was greater than 1.0 ft (0.3 m). between the current and previ ous cross section. Thi s may indi cate 

the need for additi onal cross secti ons. 
Note: Multipl e criti cal depths were found at this l ocation. 

used. 
River: 1 Reach: 1 RS: 204 . 25 Profile: PF#1 

The criti cal depth wi th the l owest, valid, water surface was 

warning :The energy equation co ul d not be balanced within the s pecifi ed number of iterat i ons . The program used criti cal depth 
for the water surf ace and continued on wit h the cal cul ati ons. 

warning : Di vi ded f l ow computed for thi s cross-section. 
warnin g: The ve 1 oci t y head has changed by more than 0. 5 ft (0 .15 m). This may indicate the need for addition a 1 cross secti ons. 
warning:The conveyance rat io ( upstream conveyance divided by downstream co nveyance) i s l ess than 0 . 7 or greater t ha n 1.4. 

This may indi cate the need f or additional cross sect i ons . 
warning :The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previ ous cross section . Thi s may indi cate 

the need f or additi on a 1 cross secti ons. 
war ning :During the standard step iterations, when the assumed water surface was set equal to critical depth, the cal cul ated 

wat e r s ur f ace came back below critical depth . Thi s indi cates that there i s not a vali d subcriti ca l answer. The 

Note: 
program defaulted to critical dept h . 
Mu ltipl e criti cal depths we re f ou nd at this l ocat i on. 
used. 

Ri ver: 1 Reach: 1 RS : 204.25 Profile: PF#2 

The criti cal depth with t he lowest, vali d, water surface was 

wa rning :The energy eq uation cou l d not be balanced within the s peci f i ed number of iterat i ons. The program used criti cal depth 
for the water surface and continued on wi th the cal cul ation s . 

warnin g: The ve 1 oci ty head has changed by more than 0. 5 ft (0 . 15 m) . This may indicate t he need for addition a 1 cross sect i ons. 
warnin g :The conveyance rat i o ( upstream conveyance divided by downstream conveyance) i s 1 ess than 0. 7 or greater than 1. 4. 

Thi s may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section . This may indi cate 

the need for additional cross sections. 
warn ing: Du r ing the standard s tep iterat ions, when the ass umed water surface was set equal to critical depth, the cal cul ated 

water s ur f ace came back be 1 ow cri ti ca 1 depth . This indicates that there i s not a va 1 i d subcri tical answer. The 

Note: 
program defaulted to critical depth. 
Multipl e criti cal de pths were foun d at this l ocation. 
used . 

River: 1 Reach: 1 RS: 204.15 Profile : PF#1 
Note : Multipl e criti cal depths were found a t this location. 

used. 
River: 1 Reach : 1 RS: 204 . 15 Profile: PF#2 

Note : Multipl e criti cal depths were found at thi s location . 
used. 

Ri ver: 1 Reach: 1 RS: 204 . 05 Profile : PF#1 

The criti cal depth with the l owest, vali d, water surface was 

The criti cal depth with t he lowest , vali d, water surface was 

The critical depth wit h the lowest , vali d, water s ur f ace was 

warnin g: The ve 1 oci t y head has changed by more than 0. 5 ft (0 . 15 m) . This may i ndicate the need for addition a 1 cross secti ons . 
warnin g :The co nveyance rat io (upstream co nveyance divided by downstream conveyance) is 1 ess than 0 . 7 or greater than 1. 4. 

This may in dicate t he need for add itional c ross sections . 
warning:The energy loss was greater than 1.0 ft (0 . 3 m). betwee n the current and previous cross section. Thi s may indi cate 

the need for addit ional cross sections. 
Note: Multipl e cri ti cal depth s were fou nd at this locati on. The critical depth with the l owest, valid, water surface was 

used . 
River: 1 Reach: 1 RS: 204.05 Profile: PF#2 

warning :The velocity head has changed by more than 0.5 ft (0. 15 m). This may indicate the need f o r additional cross sections. 
warning :The conveyance r ati o ( upstream conveyance divided by downstream conveyance) i s 1 ess than 0. 7 or great er than 1. 4. 

This may indicate the need fo r additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross sect i on. Thi s may indicate 

the need for additional cross sections. 
Note: Multipl e critical dept hs were foun d at thi s location. The criti cal depth with the l owes t, valid , water surface was 

used. 
River: 1 Reach: 1 RS: 203.96 Profile : PF#1 

war ning : Di vided flow computed for t his cross-section. 
war ning:The velocity head has changed by more than 0.5 ft (0. 15 m). Th1s may 1nd1cate the ne ed for addltional cross secti ons . 
war ning :The conveyance ratio ( up stream conveyance divided by downstream conveyance) 1 s 1 ess than 0 . 7 or greater than 1. 4. 

This may indicat e the need for additi onal cross secti ons. 
warning :The energy l oss was greater than 1.0 ft (0.3 m). between the current and previous cross secti on. Thi s may indicate 

the need for additional cross sections. 
Note: Multiple criti cal depths were foun d at t hi s location. 

used. 
River: 1 Reach: 1 RS: 203.96 Profile: PF#2 

The critical depth with the l owes t, vali d, wate r s ur f ace was 

war ning :The velocity head has changed by more than 0.5 ft (0 .15 m). This may ind i cate the ne ed for additional cross secti ons. 
war ning:The conveyance rat1o ( upstream conveyance d1v1ded by downstream conveyance) 1s less t han 0.7 or greater than 1.4 . 

This may indi cat e the need for additi on a 1 cross sections . . . 
war ning :The energy loss was greater than 1.0 ft (0.3 m). between the current a nd prev10us cross sect10n. This may indicate 

the need for add iti onal cross sections. 
Note: Multiple criti cal depths were found at this l ocati on . 

used. 
Ri ver: 1 Reach : 1 RS: 203.86 Profi 1 e: PF#1 

warning :Divided fl ow comp uted fo r this cross-section. 

The critical depth with the lowest, vali d , water surf ace was 
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Note: Multiple critical depths were found at this l ocation . The critical depth with the lowest, valid , 

used . 
River: 1 Reach: 1 RS: 203.86 Profile : PF#2 

Note: Multipl e critical depths were found at thi s l ocati on . The critical depth with the lowest, valid , 
used. 

Ri ver : 1 Reach : 1 RS: 203 .77 Profile: PF#1 
warning: oi vi ded f low computed f or thi s cross-section . 
Note: Multiple critical depth s wer e found at this location. The critical depth with the lowest, valid, 

used. 
River: 1 Reach: 1 RS: 203.77 Profile: PF#2 

Note: Mu ltipl e critical depths were found at this l ocation. The critical depth with the l owest, valid, 
used. 

Ri ver : 1 Reach: 1 RS: 203 . 67 Profile : PF#1 
Note: Multipl e critical depth s were found at this location. The critical depth with the l owest, vali d, 

used. 
River : 1 Reach: 1 RS: 203.67 Profile: PF#2 

Note: Multiple critical depths were found at thi s location . The critical depth with the lowest, valid, 
used. 

Ri ver : 1 Reac h: 1 RS: 203.58 Profile: PF#1 
warning: Di vided flow computed for this cross-section. 
Note: Multipl e critical depths were found at this l ocation . The criti cal depth with the lowest, vali d , 

used. 
River: 1 Reach: 1 RS : 203 . 58 Profil e : PF#2 

Note: Mu ltiple cri tical depths were fo und at this l ocation . The critical depth with the lowest, val id, 
used . 

Ri ver: 1 Reach: 1 RS: 203 . 48 Profile : PF#1 
war ning:Di vided flow computed f or this cross-section. 
Note: Multipl e criti cal depths were foun d at this l ocation. The critical depth with the lowe st, va li d, 

used. 
River: 1 Reach: 1 RS : 203.48 Profile: PF#2 

Note: Mul tiple crit i cal depths were found at this l ocation. The cr itical depth with the l owest, valid, 
used. 

Ri ver : 1 Reach : 1 RS: 203 . 39 Profile: PF#1 
warning: Divided flow computed for this cross-section. 

water s urface was 

water s urface was 

water s urface was 

water s urface was 

water surface was 

water surface was 

water surface was 

water surface was 

water s urface was 

water surface was 

warning :The cross - section end points had to be extended ve rti cal ly f or the computed water surface. 
Note: . Multiple criti cal depths were found at thi s l ocation. The critica l depth with the l owest, va lid, water surface was 

used. 
Ri ver : 1 Reach: 1 RS: 203.39 Profile: PF#2 

warning: Divided flow computed for this cross-section. 
Note: Multiple crit i cal depths wer e found at this loca tion. The critica l depth with the l owest, valid, water s urface was 

used . 
Ri ver : 1 Reach: 1 RS: 203 . 29 Profile: PF#1 

warning: Divided flow computed for this cross-section. 
Note: Multiple criti cal depths were found at this location . The criti cal depth with the lowest, valid, 

used. 
River: 1 Reach: 1 RS: 203.29 Profile: PF#2 

Note: Multiple criti cal depths were found at this location . The criti cal depth with the l owest, valid, 
used. 

River: 1 Reach : 1 RS: 203 . 19 Profi le: PF#1 
warning:The energ y loss was greater than 1.0 ft (0.3 m). between the current a nd previous cross sect ion. 

the need for additional cross sections . 
Note : Multiple critical depths were found at this location . The critical depth with the l owest, val id, 

used. 
River: 1 Reach: 1 RS: 203 . 19 Profile: PF#2 

warning:The energ y loss was greater than 1.0 ft (0.3 m) . between the current a nd previous cross section. 
the need for additional cross sect ions. 

Note: Multiple critical depths were found at this location. The critical depth with the l owest, valid, 
used . 

Ri ver: 1 Reach: 1 RS: 203 . 09 Profile: PF#1 
warning:The ene rgy loss was greater than 1. 0 ft (0 .3 m). between the current and previous cross sect ion. 

the need for additional cross s ections. 
Note: Multiple critical depth s were found at this location. The critical depth with the l owest, valid, 

used. 
Ri ver : 1 Reach: 1 RS: 203. 09 Profile: PF#2 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross sect ion. 
the need for additional cross sections. 

Note: Mu ltiple critical depths were found at this location . The criti cal depth with the l owest , valid , 
used. 

River: 1 Reach: 1 RS: 202.99 Profile : PF#1 
Note: Mu ltipl e critical depths we re found at thi s l ocation . The c ritical depth with the l owest, vali d, 

used. 
River: 1 Reach: 1 RS: 202.99 Profile: PF#2 

Note: Multiple critical depths were found at this location. The crit i cal depth with the l owest, valid, 
used. 

River: 1 Reach: 1 RS: 202.9 Profile : PF#1 
warning :Di vided f l ow computed for thi s cross-section. 
Note: Multiple critica l depths were foun d at thi s location . The critical depth with the l owest , valid , 

used. 
Ri ver: 1 Reach: 1 RS: 202.9 Profile: PF#2 

Note: Multiple critical depths were found at this location. The criti cal depth with the l owest, valid , 
used. 

Ri ver : 1 Reach : 1 RS: 202.8 Profile: PF#1 
warning:oivided flow computed for this cross-section. 
wa rning:The cross-section end points had to be extended vert1call y for the computed water surface . 
Note: Multiple critical depths were found at this location . The critical depth with the lowest, valid, 

used. 
River : 1 Reach: 1 RS: 202.8 Profi le : PF#2 

Note : Mu ltipl e critical depths we re found at this location. The critical depth with the l owest, vali d, 
used . 

Ri ver: 1 Reac h: 1 RS: 202.69 Profile: PF#1 
warni ng:oivi ded flow computed for thi s cross-sect ion. 
warni ng ":The cross- section end points had to be extended verticall y for the comp uted water surface. 
Note : Multiple critical depth s were found at this location. The critical depth with the l owest, vali d, 

used. 
River: 1 Reach : 1 RS: 202.69 Profile: PF#2 

Note : Mu ltipl e critical depths were found at thi s location. The critical depth wi th the lowest, vali d , 
used. 

Ri ver : 1 Reach : 1 RS: 202.59 Profile: PF#1 

water surface was 

water surface was 

Thi s may indi cate 

water surface was 

This may indicate 

water surface was 

Thi s may indicate 

water surface was 

Thi s may indi cate 

water surface was 

wat er sur f ace was 

water surface was 

water surface was 

water surface was 

water surface was 

water surface was 

water surface was 

water surface was 

warning:oivided flow computed for this cross-section. 
Note: Multiple critical depths were found at this location. The critical depth with the lowes t, vali d, water surface was 

used . 
Ri ver: 1 Reach: 1 RS: 202.59 Profile: PF#2 

warning : oi vi ded f l ow computed for thi s cross-section . 
warning:The energy l oss was greater than 1.0 ft (0 .3 m). between the current and previous cross section. This may indicate 

the need for additional cross sections . 
Note : Multiple critica l depths were found at this location. The critical depth with the lowest, vali d , water surface was 
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used . 

Ri ver: 1 Reac h: 1 RS: 2 02 . 48 Profil e : PF#l 
warning : oi vi ded flow computed f or thi s c ros s - secti on . 
warning :The c ros s- section end points had to be extended verti call y f or the computed wate r surface. 
Note: Mult i pl e criti cal dept hs were f oun d at t hi s l ocati on. The cr i t i cal depth with t he l owest, vali d, water s urf ace was 

used. 
Ri ver: 1 Reach : 1 RS: 202 . 48 Profil e: PF#2 

war ning:o i vi ded fl ow computed for t hi s c ross-secti on . 
war ning :The energy l oss was greater than 1. 0 f t (0.3 m) . betwee n t he current and previ ous cross section . Th i s may indi cate 

t he need fo r additi onal cross sec t ions. 
Note : Mul t iple cri tical depth s were fo und at thi s l ocat i on. 

used . 
Ri ve r: 1 Reach: 1 RS : 202 . 37 Profil e: PF#1 

The criti cal de pt h with t he l owest, va li d, wat er s urface was 

warning : Di vi ded f l ow comput ed f or thi s cross-sect i on . 
warning :The cross - s ect i on end point s had to be ex t ended vert i call y for th e comput ed water s urf ace. 
Note : Mu l t i pl e cri t i cal depth s were f ound at th is l ocation . The criti cal dept h with the l owest, vali d, wat er s urface was 

used . 
Ri ver : 1 Reach: 1 RS: 202.37 Profil e: PF#2 

wa rnin g :Divi ded fl ow compu t ed for thi s cross- sect i on . 
wa rnin g :The co nveyance rati a ( up stream co nveyance di vi ded by downstream conveyance) i s l ess t ha n 0 . 7 or great er t han 1. 4. 

Thi s may indi cate the need f or additi onal cross secti ons. 
Not e: Mul t i pl e cr i t i cal depth s were f ound at t hi s l ocat i on. The critical depth wi th t he l owes t, vali d, wat er s ur f ace was 

used . 
Ri ver : 1 Reac h : 1 RS: 202.29 Profil e: PF#1 

Not e : Mul t i pl e cr i t i cal dept hs were f ound at thi s l ocati on . 
used. 

Ri ver: 1 Reac h : 1 RS : 202.29 Profil e : PF#2 
No t e : Multi pl e cri ti cal dept hs were f ound at thi s l ocati on. 

used. 
River: 1 Reach : 1 RS : 202 . 18 Pro f i l e : PF#1 

The crit i cal dept h with t he l owes t , vali d, water s ur f ace was 

The critical dept h with t he lowest , vali d, water s ur f ace was 

war ning :oi vi ded fl ow comput ed f or thi s cross - secti on . 
warning:The conveyance ratio ( upstream conveyance di vi ded by downs t ream co nveyance) i s l ess t han 0 . 7 or greater t ha n 1.4 . 

Th i s may indi cat e t he need f or add iti onal cross secti ons . 
war ning:The energy l oss was greater than 1. 0 f t (0 . 3 m). bet ween t he curre nt and prev ious c ross sec ti on . This may i ndicate 

t he need fo r add i t i ona l c ross secti ons. 
Note : Multipl e c riti cal dept hs we re fo un d at t hi s l ocati on. The crit i cal dept h with t he l owest, val id, water s ur f ace was 

used. 
Ri ver : 1 Reach: 1 RS: 202.18 Profil e: PF#2 

war ning:o i vi ded fl ow computed f or thi s cross-secti on. 
war ning:The conveyance rat i o ( ups t ream conveyance di vi ded by downstream conveyance) i s l ess than 0. 7 or greater t han 1. 4. 

Thi s may indicate t he need f or add i ti anal cross sect ions. 
war ning :The energy l oss was greater than 1. 0 ft (0 . 3 m). bet wee n t he current and previ ous c ross sect i on . Thi s may i nd i cate 

th e need for add i t i onal cross secti ons . 
Note: Multi pl e criti cal depths were fo un d at thi s l ocati on. 

used. 
Ri ver: 1 Reach : 1 RS: 202.09 Profil e : PF#1 

The cri t i cal depth with the l owest, vali d, water surf ace was 

war ning : oi vi ded fl ow computed f or thi s cross-secti on. 
war ni ng:The conveyance rati o ( ups t ream conveyance di vi ded by downstream conveyance) i s l ess than 0 . 7 or great er than 1. 4 . 

Thi s may indi cat e t he need f or additi onal cross secti ons . 
war ning :The energy l oss was greater than 1. 0 f t (0. 3 m). bet ween t he cu rrent and previ ous cross sect i on . Thi s may indi cat e 

the need for addi ti ona l cross secti ons. 
Note : Multiple criti cal depths we re f oun d at t hi s l ocati on. The criti cal depth with the l owest, vali d, wat er s ur f ace was 

used. 
Ri ver : 1 Reach : 1 RS: 202. 09 Profil e : PF#2 

war ning :oi vi ded fl ow comput ed f or thi s cross-secti on . 
war ning :The conveyance rat i o ( upstream conveyance di vi ded by downstream conveyance) i s l ess than 0 . 7 or greater t han 1. 4. 

Thi s may indi cat e t he need fo r additi onal c ross secti ons . 
war ning :The energy l oss was great er than 1. 0 ft (0 . 3 m). bet wee n t he cur r e nt and previ ous cross sect i on . This may indi cat e 

t he ne ed for add i t i ona l c ross secti ons. 
Note : Multipl e criti cal dept hs were fo un d at thi s l ocati on . The cr i t i cal depth with the l owest, vali d, wate r s ur f ace was 

used. 
Ri ver: 1 Reach: 1 RS: 201. 99 Profil e : PF#1 

war ning :oi vi ded fl ow compu t ed f or thi s cross-secti on. 
war ning:The cross - secti on end points had t o be ext ended verti call y for t he computed water su rface . 
Note: Multipl e cr i t i cal depth s were fo und at thi s l ocati on . The critical depth with t he l owes t , val id, wat er s ur f ace was 

used. 
Ri ver: 1 Reach: 1 RS : 201. 99 Profil e: PF#2 

war ning: Di vi ded fl ow computed f or t hi s c ross-secti on. 
Not e : Mul t i pl e crit i cal depth s were fou nd at t hi s locat i on . 

used . 
Ri ver: 1 Reac h : 1 RS : 201 .9 Profil e : PF#1 

The cri t i cal depth wi t h t he l owes t , vali d, wate r s ur f ace was 

warning: oi vi ded fl ow computed for thi s c ross-secti on. 
warning :The cross - section end poin ts had to be extended ve rti call y for t he computed water s ur f ace. 
Not e: Mult ipl e cr i t i cal depth s were f ound at thi s l ocati on. The cri tical depth with the l owes t , vali d, wa t er s ur f ace was 

used . 
Ri ver : 1 Reac h : 1 RS: 201. 9 Profil e : PF#2 

Not e: Multi pl e criti cal depth s were f ound at t hi s l ocat i on . 
used . 

Ri ver : 1 Reac h : 1 RS: 201. 81 Profil e : PF#1 

The criti cal dept h wi t h the l owes t , vali d, wat er s ur f ace was 

warning: oi vi ded fl ow compu t ed f or th is cross-se cti on . 
warnin g :The cross-secti on end points had to be extended verti call y for the computed water s ur f ace . 
warnin g :The co nveyance rati a ( upstream conveyance di vi ded by downstream conveyance) i s less than 0. 7 or great er than 1. 4. 

Thi s may indi cat e t he need f or add i t i ona l cross sect i ons . 
Mu lti pl e criti cal depths were fo und at thi s locati on . The criti cal de pt h with the l owest, vali d, wat er s ur f ace was 
used. 

Not e: 

Ri ve r: 1 Reach: 1 RS: 201. 81 Prof ile: PF#2 
war nin g :oi vi ded fl ow computed f o r t hi s cross-sect i on . 
war nin g :The conveyance r ati o ( upstream conveyance di vi ded by downstream conveyance) i s l ess than 0 . 7 or great er than 1. 4 . 

Thi s may indi cat e the need f or additi onal c ross secti ons. 
Not e: Multipl e criti cal dept hs were f oun d at thi s l ocati on. The cri ti cal depth with the l owe s t , val id, water s ur f ace was 

used. 
Ri ver: 1 Reach: 1 RS : 201 . 71 Profil e : PF#1 

war ning: oi vi ded fl ow computed for thi s c ross - secti on. 
warning: The cross- sect i on end points had t o be ext ended verti ca 11 y f or the comp ut ed wate r s urface . 
Not e : Multipl e c ri t i cal dept hs were f ound at thi s l ocat i on . The criti cal depth with the l owes t, vali d, wat er s ur f ac e was 

used . 
Ri ver : 1 Reac h: 1 RS : 201.71 Profil e: PF#2 

Note : Multipl e c riti cal depth s we re f ound at thi s l ocati on. 
used . 

Ri ver: 1 Reach : 1 RS: 201. 62 Profile: PF#1 

The criti cal dept h with the l owest, vali d, wat er s ur f ace was 

war ning: oi vi ded fl ow computed f o r thi s cross - s ect io n . 
war ning :The c ross - secti on end points had t o be ex tended ve rti call y f or t he compu ted wat er surface. 
Note : Multipl e criti cal depths were f oun d at thi s l ocati on. The critical depth with the l owest , vali d, wat er surface was 

used . 
Ri ver: 1 Reach : 1 

Note : Multiple 
RS: 201.62 Profile: PF#2 

criti cal de pt hs we re foun d at thi s l ocati on. The criti cal depth with the l owest, valid , water sur f ace was 
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used. 

River: 1 Reach: 1 RS: 201 . 52 Profil e : PF#1 
warn ng : Di vi ded f low computed for th i s cross-secti on. 
warn ng:The cross-sect ion end poi nt s had to be extend ed verti cal ly fo r t he compu t ed wate r surface. 
Note Mu lti pl e crit i cal depths were fo und at thi s l ocati on . The c rit i cal depth with the l owest, valid, 

used. 
Ri ver: 1 Reach: 1 RS: 201. 52 Profi 1 e: PF#2 

Note: Mul tipl e cr i t i cal dept hs were fo und at thi s l ocati on. 
used. 

River: 1 Reach : 1 RS : 201. 43 Profil e: PF#1 

The cri t i cal depth with t he l owest, vali d, 

warni ng:Di vi ded f l ow computed for thi s cross - secti on . 
warning :The cross-secti on end points had to be ext end ed verti cal ly for the comput ed wate r s urface . 
Note: Mu l t i pl e critical depths we re found at thi s l ocati on. The cri t i cal depth with the lowest, val i d , 

used. 
Ri ve r : 1 Reach: 1 RS: 201 . 43 Profi l e : PF#2 

Note: Mu l t i pl e c rit i cal depths we re found at t hi s l ocati on . 
used . 

Ri ve r : 1 Reach : 1 RS: 201 .33 Profi l e: PF#1 

The criti cal depth wi th the l owest , valid , 

wa rning : Di vi ded flow computed for thi s cross - secti on . 
wa rnin g :The cross- secti on end poi nt s had to be extended vertical l y fo r t he computed water s ur f ace. 
warnin g :The energy los s was great er t han 1.0 ft (0.3 m). between t he current and previous cross secti on. 

the need for addi t i onal cross sections . 
Note : Mu l t i ple c riti cal depths were found at thi s l ocation . The criti cal depth with the l owe st, valid, 

us ed . 
Ri ver: 1 Rea ch : 1 RS: 201.3 3 Profi l e: PF#2 

Not e: Multi ple critical depth s were found at thi s l ocati on . 
used . 

Ri ve r : 1 Reach : 1 RS: 201 .24 Profi l e: PF#1 

The criti cal depth with the l owe s t , vali d , 

wa r ni ng: Di vi ded f l ow compu ted fo r th i s cross-sec tion . 
wa r nin g :The cros s - sect i on end points had t o be ext ended verticall y for the computed water surface. 
Note : Mul t i ple criti cal de pth s were found at thi s l ocat i on . The cri t i cal depth with th e lowes t, val id, 

used. 
Rive r: 1 Reach: 1 RS: 201 .24 Profi l e: PF#2 

Note : Multi ple criti cal depth s were f ound at thi s l ocat i on. 
used. 

Rive r: 1 Rea ch : 1 RS: 201.14 Profi l e: PF#1 

The criti cal depth wi th the lowe st, vali d , 

warning : Di vided f l ow computed fo r t hi s cross-secti on. 
warni ng :The cros s- sect i on end points had to be ext ended verti cally for the computed water surface . 
Note : Multi ple cri t i cal depth s we re found at thi s l ocation . The cri ti cal depth wi th the l owe st, vali d , 

used . 
Rive r : 1 Reach: 1 RS : 201.14 Profil e : PF#2 

Note : Multi p 1 e cri t i ca 1 depths were f ound at thi s 1 ocati on. 
used. 

Ri ve r : 1 Reach : 1 RS: 201.05 Profil e: PF#1 

The criti cal depth with the lowest, vali d , 

warni ng:oi vi ded f l ow compu ted for t hi s cross-secti on. 
warnin g :The cross-secti on end poi nts had to be ext ended vert1 call y f or the compu ted wate r s ur face. 
Not e : Multipl e criti cal depths were f oun d at thi s l ocat 10n. The c riti cal depth with t he l owest, vali d , 

used . 
Ri ver: 1 Reach : 1 RS: 201 . 05 Profi l e: PF#2 

Not e: Multipl e c riti cal de pths were f ou nd a t thi s l ocati on. 
us ed . 

Ri ver : 1 Reach : 1 RS : 200.95 Profil e: PF#1 
warnin g:Di vi ded fl ow computed for thi s cross- s ecti on . 

Th e cri t i cal depth wi th t he l owest, vali d , 

water surface was 

water surface was 

wate r surf ace was 

wat er surf ace was 

Thi s may indi cat e 

wat er surface was 

wate r surf ace was 

wat er s urf ace was 

wate r su r f ace was 

water s urf ace was 

water surface was 

water surface was 

wat er surface was 

warnin g :The cross- secti on end poin ts had t o be ext ended verti call y f or the compu t ed wat er s ur f ace. 
warning:The conveyance rati o ( upstream conveyance di vi ded by downstream conveyance) 1s less t han 0 . 7 or great er than 1 . 4 . 

Thi s may indicat e the need for additi on a 1 c ross secti ons . 
Not e: Multipl e c r itical depths were fo und at thi s l ocati on . The criti cal depth wi t h the lowest, vali d, water s urface was 

used. 
Ri ver : 1 Reach : 1 RS : 200.95 Profi l e: PF#2 

wa rning :The conveyance rati o ( upstream conveyance di vi ded by downs t ream conveyance) i s less t ha n 0 . 7 or great er than 1 .4 . 
Thi s may indicate the need for additi onal cross secti ons . 

Note: Multi pl e critical depths were fo und at t hi s l ocati on . The criti cal depth with t he l owest, vali d , wat e r s urface was 
used. 

Ri ve r : 1 Reach: 1 RS : 200.86 Profi l e: PF#1 
warning : Di vi ded fl ow computed for t hi s cross - secti on. 
warning :The c ross-sect i on end poi nt s had to be ext ended verti call y for the comput ed water s ur f ace . 
Not e: Mul t i pl e critical depths were f ound at thi s l ocati on . The c riti cal depth with the l owest, vali d, 

used . 
Ri ver : 1 Reach : 1 RS : 200 . 86 Pr ofi l e : PF#2 

Not e: Mul t i pl e criti cal depths were f ound at thi s l ocat i on . 
used . 

Ri ver : 1 Reach : 1 RS : 200 . 77 Pr ofil e : PF#1 

The c ri t i ca l depth with t he l owest, valid , 

warning: oi vi ded fl ow computed for th is c ross-secti on . 
warning:The cross- s ection end po int s had to be ext e nded vert1call y f o r t he comp ut ed wat er surface . 
Note: Multi pl e cri tical depth s were f ound a t this l ocat1 on. The cri tical depth with the l owest, va l id, 

used. 
Ri ver: 1 Reach: 1 RS : 200 . 77 Profil e : PF#2 

Note: Mul ti pl e cri t ica l depths were f ound at this l ocati on. 
used. 

Ri ver : 1 Reach : 1 RS : 200 . 67 Profil e : PF#1 

The crit i cal depth with the l owest, valid , 

warni ng: oi vi ded fl ow computed for thi s cross-section . 
warning:The cross- sect ion end point s had to be extended vert1call y f or t he comput ed water s urface. 
Note: Multipl e criti ca l depths we re f ound a t this locati on. The critical depth with the l owest, va lid, 

used. 
River : 1 Reach: 1 RS : 200 . 67 Profil e : PF#2 

Note: Multi pl e cri t i cal depths were f ound at t hi s l ocati on. 
used . 

Ri ver : 1 Reach : 1 RS: 200 . 58 Profile : PF#1 

The cr i tical depth with the l owest, va li d , 

war ning :oi vi ded fl ow computed for thi s c ross-se cti on . 
war ning:The c ross - secti on end po ints had to be exten ded vert i call y f or t he comput ed wat er s urface. 
Note: Multipl e criti cal dept hs were f ound at th i s l ocati on . The c ri t i cal depth with the l owes t , vali d , 

used. 
Ri ver: 1 Reach: 1 RS: 200.58 Profi 1 e : PF#2 

Note : Multipl e criti cal dept hs were f ound at thi s l ocat ion . 
us ed. 

River: 1 Reac h: 1 RS: 200.49 Profil e: PF#1 

The c ri tical de pth with the l owes t , vali d, 

warni ng: Di vi ded fl ow comput ed for th is cross- sec ti on . 
warning:The c ross - secti on end poin ts had to be ext ended vert i cally for t he compu ted wat er s urface . 
No t e: Mul t i pl e criti cal depths were fo und a t thi s l ocat i on . The crit i cal depth with the l owes t , vali d, 

used . 
Ri ver: 1 Reach : 1 RS : 200.49 Profi l e: PF#2 

Not e: Multiple cri t i cal depths were f ound a t thi s l ocation . 
us ed . 

Ri ver : 1 Reac h : 1 RS: 200.39 Profil e : PF#l 

The cri ti cal depth with t he l owes t, vali d , 

warni ng: Di vided f l ow compu ted for t hi s cross- s ecti on . 
warning :The cross - secti on end points had to be ext ended vert i call y f or the computed water s urface. 
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wate r surface was 

wat e r surface was 

wat er surf ace was 

wat er surf ace was 

water s urf ace was 

water sur f ace was 

wat er s urf ac e was 
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wat er s urf ac e was 

wat er s urf ace was 



Pos t -Projec t 
Note: Multipl e critical dept hs were f ound at this locat ion. The critica l depth with the lowest, valid, 

used. 
Ri ver: 1 Reach: 1 RS: 200 . 39 Profil e : PF#2 

Note: Multi ple critical depths were found at th i s location . The criti cal depth with the lowest , valid , 
used. 

River: 1 Reach : 1 RS: 200 .3 Profi l e : PF#1 
war ning:oi vided f l ow computed fo r t hi s c ross-secti on. 
warning :The cross-section end points had to be extended vert1ca ll y fo r the computed water s urface. 
Note: Multiple c ritica l depths we re found at th is loca t1on. The critical depth with the l owest, vali d, 

used. 
Ri ver : 1 Reach: 1 RS : 200 . 3 Profi l e: PF#2 

Note: Multipl e criti cal depths were foun d at th is loca ti on . The criti cal depth with the lowes t , vali d, 
used . 

Ri ver: 1 Reach: 1 RS : 200.2 Profile: PF#1 
warnin g: oi vided fl ow computed for this cross-section. 
warnin g :The cross-section end points had t o be extended verticall y for the computed water surface. 
warning :The energy loss was greater than 1.0 f t (0.3 m). between the current a nd previous cross section. 

the need f or additi onal cross sections. 
Note: Mu ltiple criti cal depths were found at th is l ocat i on. The critical depth with the l owest, valid, 

used . 
River: 1 Reach: 1 RS: 200.2 Profile: PF#2 

Note: Multiple critical depths were f ound at th is l ocat i on . The critical depth with the l owest, vali d, 
used . 

Ri ver: 1 Reach: 1 RS : 200 . 1 Profile: PF#1 
warning :oivided fl ow computed for this cross-sect ion. 
Note: Multiple criti cal depths were found at th is location. The crit i cal depth with the lowest, vali d, 

used . 
Ri ver : 1 Reach: 1 RS: 200.1 Profil e: PF#2 

Note: Multipl e critical depths were found at th is locati on . The critical depth with the l owes t , val i d , 
used. 

Ri ver : 1 Reac h : 1 RS : 200 Profil e : PF#1 
warning: oi vi ded fl ow computed for thi s cross-section . 
Note : Multiple critical depths were found at this location. The criti cal depth wit h the lowest, vali d, 

used . 
River: 1 Reach: 1 RS: 200 Profi 1 e : PF#2 

Note : Mu ltiple cr i ti cal depths were found at this l ocat i on. The critical depth wi th the lowest, valid, 
used. 

Ri ver : 1 Reach: 1 RS: 199.91 Profi le: PF#1 

water surface was 

water surface was 

water surface was 

water surface was 

This may indicate 

water s urf ace was 

water sur f ace was 

wat er surface was 

water surface was 

water s urf ace was 

water sur f ace was 

warning: Divided f l ow computed f or this c ross-sect ion. 
war ni ng :The conveyance ratio (upstream conveyance di vi ded by downstream conveyance) i s 1 ess than 0 . 7 or greater t han 1. 4. 

Thi s may indi cate t he need for additional cross secti ons. 
Note: Mu ltiple critical depths were fou nd at th is l ocati on . The critical depth with the l owest, vali d, wat er s urface was 

used . 
Ri ver: 1 Reach : 1 RS: 199.91 Profile: PF#2 

warning :The co nveyanc e rat io (ups tream conveyance di vided by downstream conveyance) i s 1 ess than 0. 7 or great er than 1. 4. 
This may indicate the need for add ition a 1 cross sections . 

Note : Multiple critical depths we re found at th is location . The crit i cal depth with the l owest , vali d , water surface was 
us ed. 

Ri ver: 1 Reach: 1 RS: 199.82 Profi 1 e: PF#1 
wa rning :oivided flow computed for this cross-section. 
Note: Multipl e critical dept hs we re found at th is locati on . The criti cal depth with the lowes t, vali d, water surface was 

used . 
River: 1 Reac h : 1 RS: 199 . 82 Profi l e: PF#2 

Note: Multiple c riti cal depths were found at this locati on . The criti cal depth with the l owest, vali d, water s ur f ace was 
used. 
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Message ID Message Cross sections affected 
BR LF 01 

BR LW 02 

BR PW 02 

BR PW 05 

FW FW 01L 

FW FW 01R 

This is ($strucname$) . The 
selected profile is 
$profilename$. Type of flo~1 is 
low flow because, 1. EGEL 3 of 
$egel3$ is less than or equal to 
MinTopRd of $minelweirflow$ . 2. 
EGEL 3 of $egel3$ is less than 
MxLoCdU of $mxlocdu $. 

This is a Bridge Section. The 
selected profile is 
$profilename$. EGEL of $ege l 3$ at 
Section 3 is higher than the 
MinTopRd of $rninelweirflow$ 
However, weir flow is not 
computed at thi s structure. 
Please investiqate the problem. 

This is a Bridge Section. The 
selected profile is 
$profi l ename$. Type of fl ow is 
submerged pressure and weir flow 
because, 1. EGEL 3 of $egel3$ is 
greater than MinTopRd o f 
$mine l weirf low$ 2. EGEL 3 of 
$ege l 3$ is equal t o or greater 
than MxLoCdU of $mxl ocdu$. 3. 
WSEL 2 of $wse l 2$ i s equal to or 
greater than MxLoCdD of $mxlocdd$ 

207.485(Bridge -UP ) 
209 . 535(Bridge-UP) 
211 .525(Bridge-UP) 
213 . 255(Bridge-UP) 
213.745(Bridge-UP) 

212 . 675(Bridge-UP) 

212 . 675(Bridge -UP) 

This is a Bridge Section. The 212 . 675(Bridge -UP ) 
se l ec t ed profil e is 
$profi l ename$. EGEL of $egel3$ at 
Section 3 is higher than the 
MinTopRd of $mine l wei rfl01v$ . 
However, we ir flow is not 
computed at this s tructur e . 
Please investigate the _f>roblem. 

The Left encroachment station is 
within the channel . The Left 
encroachment station $encrstal$ 
is more than l eft channel bank 
station $stalob$. The left 
encroachment station shoul d be 
the same as the left channel bank 
station. 

The Right encroachment station is 
within the channel . The Right 
e ncroachment stat i on $encrstar$ 
is less than right channel bank 
stat i on $starob$. The right 
encroachment station should be 
the same as the right channel 
bank station. 

200.86; 
201.2 4 ; 
201.62; 
203.77; 
209.04; 
21 0.36; 
210.93; 
211 . 41; 
214.04; 

20 1 .81; 
202 .18; 
202 . 69; 
203. 19 ; 
203.58; 
203 .9 6 ; 
204 .34; 
204 . 87; 
206 . 41; 
211.2 1; 
213. 11; 
213 . 57 ; 
214 . 04; 

200.95 ; 
20 1. 33 ; 
201. 71; 
203.86; 
209 . 14; 
210.55; 
211.12; 
213 .11; 
214.14 

201.05; 
201.43; 
201.81; 
203.96 ; 
209.24; 
210.74; 
211.21; 
213 . 66 ; 

201 .14 ; 
201.52; 
201.9 ; 
204.05 ; 
210 . 26; 
210.83; 
211.31; 
213 . 95; 

201. 9 ; 201.99 ; 202.09 ; 
202.37; 202.48 ; 202.59 ; 
202.8; 202.9 ; 203.09; 
203.29; 203.39; 203.48; 
203.67 ; 203.77; 203.86 ; 
204 . 05 ; 204 . 15; 204.25 ; 
204 .42; 204.68; 204.78; 
206 .13; 206.22; 206.32; 
207.07; 210.26; 210.36; 
211 .3 1; 211.79; 211.99 ; 
213.33; 213.38; 213.47; 
21 3 . 66; 213 . 85; 213.9 5; 
214.14 

Comments 



FW FW 03L The left channel bank elevation 200.49; 200.77; 201.05; 201.9; 
of $lobelev$ is higher than the 202.09; 202 . 37; 202 . 48; 202.59 

• 
1-percent-annual-chance WSEL of 202.69; 203 . 86; 203.96; 204.05 
$wsel$. 205.43; 206.03; 206.13; 206 . 22 
Relocate the left channel bank 206.7; 206.79; 206.97; 207.07; 
station at or below the 1- 207.62; 207 . 71; 207 . 9; 208 . 1; 
percent-annual-chance WSEL. 208.19; 208 . 29; 208 . 39; 208.48; 
Do not place the bank stations at 208.57; 208 . 67; 208.75; 208.85; 
the bottom of the channe l. 209.04; 209 . 14; 209 . 24; 209.33; 
Do not place the bank stations at 209.42; 209 . 6; 209.69; 209.79; 
the low flow channel. Use the 209.88; 209.98; 210.64; 211.12; 
Horizontal Variation in " n " 211.41; 211.71; 213.11; 213.66; 
Values option in HEC-RAS to 213.95; 214.04 ; 214.14 
assign different "nil values to 
the left bank slope, low flow 
channel, and the right bank 
slope. Let HEC-RAS compute the 
composite "n" value based on the 
deoth of flow. 

FW FW 03R The right channel bank elevation 200.3; 201.24; 202.09; 202.48; 
of $robe lev$ is higher than the 202.9; 203 . 39; 205 . 43; 205.84; 
1-percent annual chance WSEL of 205.94; 206.7 ; 207.16; 207.27; 
$wsel$. 207.34; 207.43; 208.1; 208.19; 
Relocate the right channel bank 208.29; 208 . 39; 208 . 48; 208.75; 
station at or below the 1-percent 208.85; 208.95; 209.33; 209 . 42; 
annual chance WSEL. 209.69; 209.79; 209.88; 209.98; 
Do not place the bank stations at 210.17; 210.46; 210 . 55; 210.64; 
the bottom of the channel. 210.74; 210.83; 210.93; 211.02; 
Do not place the bank stations at 211.12 ; 211 . 71 ; 211 . 89; 212.08; 
the low flow channel. Use the 213.11; 213.33; 213.38; 213.47; 
Horizontal Variation in •rnn 213.57; 213 . 66; 213.85; 213 . 95; 
Values option in HEC-RAS to 214.04; 214.14 
assign different un" values to 
the left bank slope, low flow 
channel, and the right bank 
slope. Let HEC-RAS compute the 
composite ''nil value based on the 
deoth of flow. 

FW FW 04R The 1-percent-annual-chance 207 . 8; 207 . 99; 208.1; 208.85; 
floodp l ain is outside of the 209.69; 210 . 74 

• channe l . 
The right station effective of 
$ineffstar$ for the 1-percent-
annual-chance floodplain is 
greater than the right channel 
bank station $starob$ 
However, the right encroachment 
station $encstar$ is outside of 
the 1-percent-annual-chance 
floodplain . 
Adjust the right encroachment 
station so that it will be within 
the floodplain. 

FW FW 05L The 1-percent annual chance flood 208 . 1; 208.19; 208.39 
is contained within the channel . 
The Left encroachment station 
$encstal$ is outside the channel . 
The Left channel bank stat i on is 
$stalob$. 
Adjust the left encroachment 
station so that it is the same as 
the left channel bank station. 

FW FW 05R The 1-percent annual chance flood 208.19; 211.12; 212.08 
is contained within the channel . 
The Right encroachment station 
$encstar$ is outside the channel . 
Right channel bank station is 
$starob$. 
Adjust the r i ght encroachment 
station so that i t is the same 
as the right channe l bank 
station . . 

• 



FW FW 06L 

• 
FW FW 06R 

FW SC 02 

FW ST 04BDL 

• FW ST 04BUL 

FW ST 04S2L 

FW ST 04S2R 

• 

The left side of the floodway 208.1; 208.19; 208.29; 208 . 39 
boundary is within the channel. 
The left station effective of 
$ineffstal$ for the floodway 
profile is more than the left 
channel bank station of $stalob$ . 
The left encroachment station of 
$encstal$ is less than t h e left 
channel bank station . 
Adjust the left encroachment 
station so that it is the same as 
the left channel bank station. 

The right side of the floodway 208.19; 211.12; 212.08 
boundary is within the channel. 
The right station effective of 
$ineffstar$ for the floodway 
profile is less than the right 
channel bank station of $starob$. 
The right encroachment station of 
$encstar$ is more than the right 
channel bank station. 
Adjust the right encroachment 
station so that it is the same as 
the riqht channel bank station . 

The surcharge value of 199.91 
$surcharge$ is greater than the 
maximum allowable value o f 
$allowsurchrg$ 

Use the suggestions from the 
Help section to reduce the 
computed surcharge value to be no 
more than $allowsurchrg$. 

This is ($strucname$) downstream 
internal section. 
The left encroachment stat ion is 
within the channel. 
The left encroachment stat i on of 
$encstal $ is greater than the 
l eft bank station of $stalob$. 
The leftencroachment stat ion 
should be the same as the left 
channel bank station . 

This is ($strucname$) upstream 
internal section . 
The left encroachment station is 
within the channel. 
The left encroachment station of 
$encstal$ is greater than the 
left bank station of $sta l ob$ . 
The left encroachment station 
should be the same as the left 
channe l bank station. 

213.255(Bridge-DN); 
213 . 745(Bridge - DN) 

211.525(Bridge -UP); 
213.255(Bridge -UP); 
213.745(Bridge -UP) 

This is Section 2 of a hydraulic 211.51; 213.25 ; 213.74 
structure. 
The left encroachment station is 
within the channel . 
The left encroachment station of 
$encsta1$ is greater than the 
left bank station of $stalob$ . 
The left encroachment station 
should be the same as the left 
channel bank station. 

This is Section 2 of a hydraulic 211.51; 213 . 25; 213.74 
structure. 
The right encroachment station is 
within the channel. 
The right encroachment station of 
$encstar$ is less than the right 
bank station of $starob$ . The 
right encroachment station should 
be t he same as right channel bank 
station . 



FW ST 04S3L 

• 
FW ST 04S3R 

FW ST 06BU 

FW ST 08S3L 

• 
MP SW 01DK 

NT RC OlL 

• 

This is Sectio n 3 of a hydraul i c 211 . 54 ; 213.26 ; 213.75 
structure . 
The Left Channel Bank station is 
outside the Left Abutment 
stat i on. The left encroachment 
stat i on is within the c h a nne l . 
The left encroachment s t at i on o f 
$encstal$ i s greater than t he 
l eft bank station of $stalob$. 
The le f t encroachment s t a ti o n 
s h oul d be the same as the l e ft 
channel bank station. 

This is Section 3 of a hydrauli c 211 . 54 ; 21 3 . 26 ; 213.75 
struc ture. 
The right encroachment sta tion is 
within the channe l. 
The right encroachment stat i o n of 
$encstar$ is less than t h e r i ght 
bank station of $starob$. The 
right encroachment station shoul d 
be the same as the right channe l 
bank station. 

This is the Upstream Bridge 21 2 . 675( Bridge- UP) 
I nternal Section. 
Negative surcharge value o f 
$ne gsurc hrg$ occurs at this 
section. Use the suggestions 
f rom the Help section such t ha t 
negat i ve surcharge va l ue wil l not 
be less than (-0.09 ) foo t . 

This is Section 3 of a hydrauli c 207.49 
structure . 
The left encroachment station is 
outs i de the 1%-annual -chance 
f l oodplain . 
The le ft s t at i on effective of 
$inef f sta l $ for the 1% - annual
chance prof i le i s l ess than t h e 
l eft c h a nne l bank stat i o n o f 
$stalob$. 
The 1%-annual-chance floodp l a i n 
i s outside the channel . 
The l ef t encroachment stat i on of 
$encsta l $ is l ess than t he l e f t 
station effective of $ i neff stal$ 
for the 1 %-annual-chance p rofi l e. 
The Enc Sta L must be wi t h i n the 
1% - annual-chance floodpla i n . 

The name of the stream is 
($streamname$). 
The f l ow regime is subcritical or 
mi xed flow. 
Starting water-su rface e l evat i ons 
a r e computed from Known WS ELs as 
the downstream boundary 
condi t ion . 
Provide backup i nformat i on on 
Known water-surface elevat i ons or 
use same energy slope for all the 
p r ofi l es as the starting boundary 
condition and rerun the plan . 

All of the left overbank 
Manni ng ' s 11 il 11 values are less 
than 0.030. 
The "n " val ues for the overbank 
a r eas are usually l arge r t ha n 
0.030 (Chow, 1959, page 113). 
The "n" va l ue(s) should b e re 
eva l uate d. 
Fo llow the p rocedure o u t lined t o 
compute the ove r bank "n" val ue(s) 
f o r a natura l f loodpl a in (FHWA, 
1 984) . 
Or follow the procedure outlined 
t o compute the "n" values for 
u r ban d eve l opment (USGS , 1 977). 
Please submit supporting 
i n f ormat ion on the evaluat i on of 
t he 11 TI 11 va l ues . 

207 . 485(Bridge - DN) ; 
207.485(Bri dge- UP); 207.49; 
207.62 ; 207 . 71 ; 207 . 8; 207.9 ; 
207.99 ; 208 . 1 ; 208.19; 208 . 29; 
208.39; 208.48 208.57 208.67 
208 . 75; 208.85 208.95 209.04 
209. 14 ; 209.24 209 . 33 209.42 
210.07 



NT RC 01R 

• 
NT RC 05 

NT RS 02BDC 

• 
NT RS 02BUC 

NT TL 01S2 

• 

All of the right overbank "n" 
values are less than 0.030. 
Manning's "n" values for the 
overbank areas are usually larger 
than 0.030 (Chow, 1959, page 
113). 
The "n" value(s) should be re
evaluated. 
Follow the procedure on pages 17 
and 54 of (FHWA, 1984) to compute 
the overbank "n" value for the 
natural floodplain . 
Or follow the procedure in (USGS, 
1977) to compute the "n" value 
for urban development . 
Please submit supporting 
information on the evaluation of 
''n 11 va l ue. 

The left overbank n-value of 
$nlob$ and the right overbank 
n-value of $nrob$ are less than 
or equal to the channel n-value 
of $nch$. 
Follow the procedure in (FHWA, 
1984) to compute the n-value for 
the natural floodplain and the 
channe l. 
Or follow the procedure in (USGS, 
1977) to compute the n-va lue for 
urban development. 
Please submit supporting 
information on the evaluation of 
n-values. 

This is the Downstream Bridge 
Section (BRD) . The channel n 
value of $chldn$ for the 
downstream internal bridge 
opening section is equal to or 
larger than the channel n value 
of $chl2$ at Section 2 . Usually, 
the channel "n " value of the 
bridge opening section represents 
the area below the bridge deck 
and is less than the channe l "n" 
value of Section 2. The "n" va lue 
for Section 2 represents the 
natural valley channel section 
roughness for the reach between 
Section 3 and Section 4. Please 
change the "n" value of the 
internal bridge opening section 
or provide supporting information 
for the use of the higher "n" 
value . 

This is the Upstream Bridge 
Section (BRU) . The channel n 
value of $chlup$ for the upstream 
internal bridge opening section 
is equal to or l arger than the 
channel n value of $chl3$ at 
Section 3 . Usually, the channel 
"n" value of the bridge opening 
section represents the area below 
the bridge deck and is less than 
the channel "n" value of Section 
3. 
The "n" value for Section 3 
represents the natural valley 
channel section roughness for the 
reach between Section 3 and 
Section 4. Please change the "n" 
va lue of the internal bridge 
opening section or provide 
supporting information for the 
use of a hiqher "n" value. 

208.1 

204.42 
204.78 
205.25 
206.51 
206.88; 
207.71; 
209.14; 
210.26; 

204.53 204.61; 204.68 
204 . 87 205.06; 205.15 
205 . 75 206 . 32; 206 . 41 
206.6; 206.7; 206.79; 
206 . 97; 207.07; 207.62; 
208 . 1; 208 . 39; 209 . 04; 
209 . 24; 209.6; 210 . 07; 
210 . 46 

207.485(Bridge-DN); 
209 . 535(Bridge-DN); 
211.525(Bridge-DN); 
213 . 255(Bridge-DN); 
213.745(Bridge-DN) 

207.485(Bridge-UP); 
209.535(Bridge-UP); 
211.525(Bridge-UP); 
212.675(Bridge-UP); 
213 . 255(Bridge-UP); 
213 .745 (Bridge-UP ) 

This is Section2 of a hydraulic 211.51; 212 . 67; 213.25; 213.74 
structure. The contraction and 
expansion loss coefficients are 
$cc$ and $ce$. They should be 
equal to 0.3 and 0.5, 
respectively, for typical 
structure sections according to 
page 5-8 of the HEC-RAS Hydraulic 
Reference Manual (HEC, 2010) . 



NT TL 01S3 

• 
NT TL 01S4 

ST DT OlB 

ST DT 02B 

• 
ST DT 03 

ST GD 06 

• 

This is Section3 of a hydraulic 211 .54; 212.68 ; 213.26; 213.75 
structure. The contraction and 
expansion loss coefficients are 
$cc$ and $ce$. They should be 
equal to 0 . 3 and 0.5, 
respectively, for typical 
structure sections according to 
page 5-8 of the HEC-RAS Hydraulic 
Reference Manual (HEC, 2010). 

This is Section 4 of a hydrauli c 
structure. The contract i on and 
expansion loss coefficients are 
$cc$ and $ce$. They should be 
equal to 0 . 3 and 0.5, 
respectively according to page 5-
8 of the HEC-RAS Hydraulic 
Reference Manual (HEC, 2010) .. 

This is ($strucname$). 'Upstream 
Dist' of $distup$ in "Bridge 
Width Table" is less than the 
height of the bridge opening of 
$height$. This indicates that 
Section 3 may not be placed at 
the foot of the road embankment 
or wing walls and may not 
represent the natura l valley 
cross section. 
Section 3 should be relocated or 
provide a statement that it 
represents the natural valley 
cross section. 
The HEC-RAS geometry file may 
need to be recreated using a GIS 
program . 
Lengths at Sections 4, 3 and 2 
and 'Upstream Dist ' should be 
adiusted. 

This i s ($st rucname$). 
'Downstream Dist' of $distdn$ in 
'Bridge Width Table' is less than 
the height of the bridge opening 
of $height$. This indicates 
that Section 2 may not be placed 
at the foot of the road 
embankment or wing walls and may 
not represent the natural valley 
cross sect i on. 
Section 2 should be relocated or 
provide a statement that it 
represents the natural val ley 
cross section. 
A HEC-RAS geometry file may need 
to be recreated using a GIS 
program. 
Lengths at Sections 3 and 2 
should be adiusted. 

This is ($Structure$) section. 
The Contraction Length is longer 
than the Expansion Length. 
Section 4 channel distance of 
$Length Chnl4$ is longer than 
Section-2 channel distance of 
$Length Chn l 2$ . 
Section-4 and Section 1 should be 
relocated. 
The HEC-RAS geometry file may 
need to be recreated using a GIS 
program. 

207.62; 209 .6; 211.64; 212 . 74; 
2 1 3.33; 213.85 

209.535(Bridge-UP) 
211.525(Bridge-UP) 
213.255(Bridge-UP) 
213.745(Bridge-UP) 

209.535(Bridge-DN) 
211.525 (Bridge-DN ) 
213.255(Bridge-DN) 
213 . 745(Bridge-DN) 

207 . 485(Bridge-UP); 
213.255(Bridge-UP); 
213.745(Bridge-UP) 

Left and/or right abutment 212 . 675(Bridge) 
station computed by the cHECk-RAS 
program is equal to zero . 
cHECk-RAS cannot evaluate this 
structure . 



ST IF 05S2L 

• 
ST IF 05S2R 

ST IF 05S3L 

ST IF 05S3R 

• 
ST IF 06S2L 

• 

This is Section 2 of a hydraulic 
structure. 
The left ineffective flow station 
is within the opening area of the 
structure. 
The left ineffective flow station 
of $ineffstal$ is greater than 
the downstream left abutment 
station of $abuts tal$ at 
($strucname$) . The Left 
ineffective flow station should 
be adiusted. 

207.48(Bridge); 211.51 (Bridge ) ; 
212 . 67(Bridge) 

This is Section 2 of a hydraulic 211.51(Bridge) 
structure. 
The right ineffective flow 
station is within the opening 
area of the structure. 
The right ineffective flow 
station of $ineffstar$ is less 
than the upstream right abutment 
station of $abutstar$ at 
($strucname$). The Right 
ineffective flow station should 
be ad-justed. 

This is Section 3 of a hydraulic 207.49(Bridge); 212.68(Bridge) 
structure. 
The left ineffective flow station 
is within the opening area of the 
structure. 
The left ineffective flow station 
of $ineffstal$ is greater than 
the upstream left abutment 
station of $abutstal$ at 
($strucname$ ) . The Left 
ineffective flow station should 
be adjusted. 

This is Section 3 of a hydraulic 211.54(Bridge) 
structure . 
The right ineffective flow 
station is within the opening 
area of the structure . 
The right ineffective flow 
station of $ineffstar$ is less 
than the upstream right abutment 
station of $abutstar$ at 
($strucname$) . The Right 
ineffective flow station should 
be adjusted. 

This is Section 2. 
The selected profile is 
$profilename$. 
Low or pressure flow occurs at 
($strucname$). 
The Dn Dist of $dndist$ at the 
structure is les s than the 
opening height of $openheight$ of 
the structure. 
The cHECk-RAS computed left 
ineffective flow station of 
$compineffstal$ 
is less than the input left 
ineffective flow station of 
$ineffstal$. 
The left ineffective flow station 
should be adjusted per the help 
instructions and 
the HEC-RAS manual . 

209 . 53(Bridge); 211.51(Bridge); 
213.25(Bridge); 213.74(Bridge) 



ST IF 06S2R 

• 
ST IF 06S3L 

ST IF 06S3R 

• 
ST IF 07SlL 

• 

This is Section 2 . 
The selected profile is 
$profilename$. 
Low or pressure flow occurs at 
($strucname$). 
The Dn Dist of $dndist$ at the 
structure is less than the 
opening height of $openheight$ of 
the structure. 
The cHECk-RAS computed right 
ineffective flow station of 
$compineffstar$ 
is greater than the input right 
ineffective flow station of 
$ineffstar$. 
The right ineffective flow 
station should be adjusted per 
the help instructions and 
the HEC-RAS manual. 

This is Section 3. 
The selected profile is 
$profilename$. 
Low or pressure flow occurs at 
( $strucname$) . 
The Up Dist of $updist$ at the 
structure is less than the 
opening height of $openheight$ of 
the structure. 
The cHECk-RAS computed left 
ineffective flow station of 
$compineffstal$ 
is less than the input left 
ineffective flow station of 
$ineffstal$ . 
The left ineffective flow station 
should be adjusted per the help 
instructions and 
the HEC-RAS manual . 

This is Section 3. 
The selected profile is 
$profilename$ . 
Low or pressure flow occurs at 
( $strucname$) . 
The Up Dist of $updist$ at the 
structure is less than the 
opening height of $openheight$ of 
the structure . 
The cHECk-RAS computed right 
ineffective flow station of 
$compineffstar$ 
is greater than the input right 
ineffective flow station of 
$ineffstar$. 
The right ineffective flow 
station should be adjusted per 
the help instructions and 
the HEC-RAS manual. 

This is Section 1. 
Left Ineffective flow option was 
considered at this section. 
However, it should be a fully 
expanded cross section. 
Ineffective flow stations and 
elevations should be cleared from 
this section, unless the areas 
beyond the ineffective flow 
stations 
are not within the flow path of 
the stream. 
This message should be ignored if 
this section is Section 3 of the 
downstream structure . 

209.53(Bridge); 2ll.Sl (Bridge ) ; 
213.25(Bridge); 21 3.74(Bridge) 

209.54(Bridge); 213.26 (Bridge ) ; 
213.75(Bridge) 

209.54(Bridge); 211.54(Bridge); 
213.26(Bridge); 213.75(Bridge) 

207.43(Bridge); 209.42 (Bridge); 
212.56(Bridge); 213.2l(Bridge); 
213.66 (Bridge) 



ST IF 07S1R 

• 
ST IF 07S4L 

ST IF 07S4R 

• 
XS CD 01 

XS DC 01 

XS DT 01 

XS IF 03L 

• 

This is Section 1 . 
Right Ineffective flow option was 
considered at this section. 
However, it should be a fully 
expanded cross section. 
Ineffective flow stations and 
elevations should be c l eared from 
this section, unless the a r eas 
beyond the ineffective fl ow 
stations 
are not within the flow path of 
the stream. 
This message should be ignored if 
this section is Section 3 of the 
downstream structure . 

This is Section 4 . 
Left Ineffectiv e flow option was 
considered at this section . 
However, it s hould be a ful l y 
expanded cross section. 
Ineffective flow stations and 
elevations should be cleared from 
this section, unless the areas 
beyond the ineffective flov1 
stations 
are not within the flow path of 
the stream. 
This me s sage should be ignored if 
this section is Section 2 of the 
upstream structure. 

207.43(Bridge); 209.42 (Bridg e ) ; 
212.56(Bridge); 213.21 (Bridg e ) ; 
213.66(Bridge) 

207.62(Bridge); 209. 6( Bridge ) ; 
212 . 74(Bridge); 213. 3 3 (Bridge) ; 
213.85(Bridge) 

This is Section 4. 207.62(Bridge); 209.6(Bridge ) ; 
was 212.74(Bridge); 213.33(Bridge); 

213.85 (Bridge) 
Right Ineffective flow option 
considered at this section. 
However, it should be a fully 
expanded cross section. 
Ineffective flow stations and 
elevations should be cleared from 
this section, unless the areas 
beyond the ineffective f l ow 
stations 
are not within the flow path of 
the stream. 
This message should be ignored if 
this section is Section 2 of the 
upstream structure. 

Critical Depth occurs at 
$assignedname$ flood . Flow Code 
will be "C". 
The Ineffective flow option is 
used. The Ineffective Flow 
e l evation is equal to or higher 
than the Critical WSEL. Pl ease 
investigate whether this 
selection is appropriate . 

Discharge decreases in the 
downstream direction for 
$assignedname$ flood. 
There are no lateral structures . 
Documentation of hydrologic 
analysis is required or provide 
explanation. 

Both the right overbank distance 
of $rob$ and the left overbank 
distance of $lob$ are longer than 
the channel distance of $chl$ 
Pl ease review the creation of 
l eft overbank, channel and right 
overbank distances. 
The HEC - RAS geometry file may 
need to be recreated using a GIS 
program. Pl ease resolve the 
d i fferences among the distances. 

The Left Ineffective Flow Station 
is within the channel. The Left 
Ineffective Flow Station of 
$ineffstal$ is greater than the 
LeftBankSta of $bankstal$. The 
Left Ineffective Flow Station or 
the LeftBankSta should be 
adjusted. 

204.25; 207.07 

205.4; 213.21 

207.8; 208.19; 208.29; 208.48; 
209.33; 209 . 53; 211.71; 211.99 

207 . 48; 209.53; 209 . 54 



xs IF 03R The Right Ineffective Flow 206.51; 207.48; 207.49; 208.29; 
Station is within the channel. 208.39; 209 . 53; 209.54 
The Right Ineffective Flow 

• Station of $ineffstar$ i s less 
than the RightBankSta of 
$bankstar$. The Right Ineffective 
Flow Station or the RightBankSta 
should be ad-justed. 

xs SW 01DK The name of the stream is 199 . 82 
$streamname$. 
The flow regime is subcritical or 
mixed flow . 
Starting WSEL is computed from 
Known WSEL as the downstream 
boundary 
for $Assigned_Name$ flood . 
Provide backup information on 
Known WSEL or use energy slope as 
the 
downstream boundary. 

• 

• 



• 

• 

• 
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From: 
Sent: 
To: 

Kristin Gade [KGade@azdot.gov] 
Friday, June 28, 2013 9:51 AM 
Jessica Rybczynski 

Cc: 

Subject: 

Hi Jessica-

Justin S. Hoppmann; AZE1 005- ARS_ProgramManagement; 
bel inda.cummings@phoenix.gov; Joanie Cady 
RE: SS606, Avenida Rio Salado/Broadway Road , 1st Submittal UBE 

This UPBE is approved. I was just reviewing the CCM for this project and couldn't find an approval email for the UPBE, so 
here it is just to complete the paper trail. 

Kris 

Kris Gade 
602.712.7649 

kgade@azdot.gov 

From: Jessica Rybczynski [mailto:JRybczynski@aztec.us] 
Sent: Friday, December 28, 2012 11:27 AM 
To: Kristin Gade 
Cc: Justin S. Hoppmann; AZE1005 - ARS_ProgramManagement; belinda.cummings@phoenix.gov 
Subject: SS606, Avenida Rio Salado/Broadway Road, 1st Submittal UBE 

Hello Kris, 

•

Attached for your review and approval is the 151 submittal Urban BE Form for SS606. As previously discussed, a BE was 
completed for this project in 2009. However, the project limits of the current project have been reduced to include 
Broadway Road from y!h St to 51 st Ave, rather than extending to 6th Ave as was cleared in the 2009 BE. Construction of a 
bridge across the Salt River and impacts to the Salt River are no longer included in the current project. Please let me 

• 

know if you have any questions or require additional information . Thanks! 

Consultant Biologist: Jessica Rybczynski 
Clearance Date: 1/31/2013 
Project Manager: Susan Anderson 
Landowners: Private 
Vegetation Removal : Yes, weedy annuals, disturbance species, and landscape plants 
404 Permit Requirements : Non-Notifying NWP 14 
Preliminary affect determination : No effect/impact 

Jessica Rybczynski 
Biologist 
Environmental Services Group 

AZTEC Engineering 14561 E. McDowell Road I Phoenix, AZ 85008 
0: 602.454 0402 I D: 602.659.9332 I F: 602.454 0403 I C: 480.695.7360 I JRybczynski@aztec.us 

Visit us online at www.aztec.us 

This message has been scanned for malware by Websense. www.websense.com 
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Arizona Department of Transportation 
Environmental Planning Group 
Urban Project Biological Evaluation Form 

Project #: HPS-PHX-0(055)A 
of Phoenix ·ect #: ST85100259 

A DOT 

Local Gov't: City of Phoenix 

Location Description: The project is located along Broadway Road between 7t11 Street and 51 st Avenue in south
central Phoenix, Maricopa County, Arizona. The cadastral location description for the project includes 
Township 1 North, Range 2 East, portions of Sections 22-29; and Township 1 North, Range 3 East, portions of 
Sections 19- 21 , and 28- 30. (Gila and Salt River Baseline and Meridian). The project would occur within and 
adjacent to the City of Phoenix (COP) and Maricopa County Department of Transportation (MCDOT) right-of
way (ROW) through private lands. 

Project Description: The City of Phoenix proposes to widen and realign Broadway Road between 7th Street and 
43rd Avenue and construct a new segment of Broadway Road between 43rd Avenue and 51st Avenue. 
Currently, Broadway Road does not exist between 51st A venue and 43rd A venue. Broadway Road has a 
minimum of one travel lane in each direction from 43rd Avenue east to 19th Avenue, and includes a center left
turn lane beginning at 35th Avenue. From 19th Avenue east to 7th Street, Broadway Road expands to an urban 
arterial roadway with three travel lanes in each direction and a center left-tum lane. The scope of work for the 
project includes the following: 

• Construct a 6-lane arterial roadway with three travel lanes in each direction and a raised center median 
containing breakouts and tum bays between 51st Avenue and 43rd Avenue 

• Widen Broadway Road between 43rd Avenue and 17th Avenue from two lanes to six lanes with three 
travel lanes in each direction and a raised center median containing breakouts and turn bays 

• Broadway Road would be widened symmetrically except between 39th Avenue and 35th Avenue and at 
the 19th Avenue intersection, where the roadway will be widened entirely to the north 

• Minor intersection improvements including reconstruction of sub-standard radius returns and installing 
bus bays would occur from 17th A venue to 7th Street 

• At Central A venue, Broadway Road would be widened to the south to eliminate an existing lane 
reduction in the eastbound direction 

• Installing new street lighting and relocating existing street lighting where necessary 
• Modifying existing storm drain systems and constructing new storm drain systems where necessary 
• Installing new traffic signals or relocating existing signals where necessary 
• Installing new pavement markings and landscaping as needed. 

New ROW and temporary construction easements would be required. Most of the new ROW would be acquired 
between 43rd and 51st Avenues. Construction is expected to occur with conventional equipment; no blasting is 
anticipated to be required. Construction is anticipated to begin in Winter of 2013 and would occur for 
approximately 1 year. The project would be federally funded . 

1 



Vegetation/Habitat Type: The project is located in the Phoenix metropolitan area within the Lower Colorado 
River Valley subdivision of the Sonoran Desertscrub Biotic Community. Terrain within the project area is 
relatively flat with a slight northwest slope and elevations ranging from 985 to 1,085 feet above mean sea level. 
Developed areas from 71

h Street to 43 rd Avenue, are characterized by landscaped gravel surfaces and trees such 
as mesquite (Prosopis sp.) and palo verde (Parkinsonia sp.). Vacant lots in the same reach consist of bare 
ground interspersed with patches weedy annuals, forbs, and grasses such as Russian thistle (Salsola sp.), 
cheeseweed (Malva parviflora), and bermuda grass (Cynodon spp.). The project area west of 43rd Avenue 
consists of a gravel mining operation in the Salt River floodplain that is highly disturbed and generally lacking 
vegetation. Sparse patches of weedy annuals containing species such as Russian thistle, cheeseweed, and 
London Rocket (Sisymbrium irio), and occasional shrubs such as burro brush (Hymenoclea salsola), and 
snakeweed (Gutierezzia sarothrae) are scattered throughout this portion of the project area. 

Evaluation Checklist 

TRACS#:OOOO MA PHX SS606 0 I C 

Prepared By: Date: 12/28/2012 

Reviewed By: Date: 12/28/2012 

Based on the findings above a detailed evaluation and further consultation are not required . 

• Attachments: Additional notes or analysis, On-line tool printout, maps and project photographs 
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• 

Additional Notes, Analysis or Mitigation Measures: (include brief discussion of any potential impacts to 
nesting migratory birds) 

Vegetation removal may be required; however due to the disturbed nature of the project limits, removal 
would be minimal and would be limited to landscaped plants, small disturbance species, and weedy 
annuals. 

As previously mentioned, a Biological Evaluation (BE) was completed for this project on August 28, 2009. 
Since 2009, the bald eagle and California brown pelican have been delisted, and the Sonoran desert tortoise 
(Gopherus agassizii), Sprague's pipit (Anthus spragueii) and Tucson shovel-nosed snake (Chionactis 
occipitalis klauber) have been added as candidates for listing under the Endangered Species Act. Suitable 
habitat for Sonoran desert tortoise, Sprague's pipit and Tucson shovel-nosed snakes is not present within or 
adjacent to the project area. All areas impacted by project activities are located within the 2009 study area 
and would cause no new affects from those evaluated in the 2009 BE. Therefore, the current project 
activities would have no new impacts or effects to listed species from those evaluated in 2009. 

The BE also discusses the presence of suitable foraging and nesting habitat for the Western burrowing owl 
within the project area. There sti ll is a potential for take to occur and in order to avoid or minimize this 
potential, the following measures should be adhered to: 

• Pre-construction surveys for the Western burrowing owl shall be conducted in all suitable habitat 
that would be disturbed in accordance with Arizona Game and Fish Department's Burrowing Owl 
Clearance Guidance for Landowners or currently accepted protocol. 

• If any burrowing owls are located during pre-construction surveys or construction, a biologist 
holding a permit from the US Fish and Wildlife Service to relocate burrowing owls shall be 
contacted to relocate those burrowing owls from the project area, as appropriate. 

• If burrowing owls or active burrows are identified during the pre-construction surveys or during 
construction, no construction activities shall take place within 100 feet of any active burrow until the 
owls are relocated. 

The attached updated AGFD online environmental review tool was accessed on December 13, 2012 and 
identified the Western burrowing owl (Athene cunicularia hypugaea), a bat colony, the black-bellied 
whistling-duck (Dendrocygna autumnalis), Sonoran desert tortoise (Gopherus agassizii), the Sonoran and 
wintering populations of bald eagles (Haliaeetus leucocephalus) and the least bittern (Ixobrychus exilis) as 
occurring within 3 miles of the project vicinity (Search ID: 20121213019218). The current review differs 
from the previous 2009 AGFD online environmental review tool by including the Sonoran and wintering 
populations of bald eagles and the least bittern. As previously discussed in the 2009 BE, marginal 
opportunistic foraging habitat for bald eagles and the least bittern is located along the Salt River between 51 st 
and 591

h A venues. The current project limits do not extend past 51 st A venue, therefore no suitable habitat is 
located within the · ect limits and no · to bald es or least bitterns are 

3 
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• Arizona's On-line Environmental Review Tool 
Search ID: 20121213019218 
Project Name: SS606, ARS Broadway Road 
Date: 12/13/2012 11:38:37 AM 

Project Location 

Project Name: SS606, ARS Broadway Road 
Submitted By: Mike Myers 
On behalf of: ADOT 
Project Search ID: 20121213019218 
Date: 12/13/201211 :38:31 AM 
Project Category: Transportation & lnfrastructure ,Road construction 
(including staging areas),Realignment! new roads 
Project Coordinates (UTM Zone 12-NAD 83): 394747.929, 3697017.013 
meter 
Project Length: 12955.663 meter 
County: MARICOPA 
USGS 7.5 Minute Quadrangle ID: 1299 
Quadrangle Name: PHOENIX 
Project locality is not anticipated to change 

Location Accuracy Disclaimer 
Project locations are assumed to be both precise and 
accurate for the purposes of environmental review. The 
creator/owner of the Project Review Receipt is solely 
responsible for the project location and thus the 
correctness of the Project Review Receipt content. 

• • 
The Department appreciates the opportunity to provide in-depth comments and project review when 
additional information or environmental documentation becomes available. 

Special Status Species Occurrences/Critical HabitaUTribal Lands within 3 
miles of Project Vicinity: 

Name Common Name FWS USFS BLM 

Athene cunicularia hypugaea Western Burrowing Owl sc s s 
Bat Colony 

Dendrocygna autumnalis Black-bell ied Whistling-Duck 

Gila River Indian Reservation Gila River Indian Reservation 

Gopherus agassizi i (Sonoran Sonora n Desert Tortoise c s 
Population) 

Haliaeetus leucocephalus (wintering Bald Eagle · Winter Population SC, BG s s 
pop.) A 

Haliaeetus leucocephalus pop. 3 Bald Eagle - Sonoran Desert SC,BG s s 
Population A 

lxobrychus exili s Least Bitte rn 

State 

wsc 

WSC 

WSC 

wsc 

WSC 

Page 1 of 7 APPLICATION INITIALS: _ _ __ _ 



• Arizona's On-line Environmental Review Tool 
Search ID: 2012 1213019218 
Project Name: SS606, ARS Broadway Road 
Date: 12113/2012 11 :38:37 AM 

Please review the entire receipt for project type recommendations 
and/or species or location information and retain a copy for future 
reference. If any of the information you provided did not accurately 
reflect this project, or if project plans change, another review should be 
conducted, as this determination may not be valid . 

Arizona's On-line Environmental Review Tool: 

1. This On-line Environmental Review Tool inquiry has generated 
recommendations regarding the potential impacts of your project on 
Special Status Species (SSS) and other wildlife of Arizona . SSS 
include all U.S. Fish and Wildlife Service federally listed, U.S. Bureau 
of Land Management sensitive, U.S. Forest Service sensitive, and 
Arizona Game and Fish Department (Department) recognized species 
of concern. 
2. These recommendations have been made by the Department, under 
authority of Arizona Revised Statutes Title 5 (Amusements and 
Sports) , 17 (Game and Fish), and 28 (Transportation). These 
recommendations are preliminary in scope, designed to provide early 
considerations for all species of wildlife , pertinent to the project type 
you entered . 
3. This receipt, generated by the automated On-line Environmental 
Review Tool does not constitute an official project review by 
Department biologists and planners. Further coordination may be 
necessary as appropriate under the National Environmental Policy Act 
(NEPA) and/or the Endangered Species Act (ESA). 

The U.S. Fish and Wildlife Service (USFWS) has regulatory authority 
over all federally listed species under the ESA. Contact USFWS 
Ecolog.ical Services Offices: http://arizonaes.fws.gov/ . 

Phoenix Main Office 
2321 W . Royal Palm Road, Suite 103 
Phoenix, AZ 85021 
Phone 602-242-0210 
Fax 602-242-2513 

• 
Tucson Sub-Office 
201 North ·Bonita, Suite 141 
Tucson, AZ 85745 
Phone 520-670-6144 
Fax 520-670-6154 

Flagstaff Sub-Office 
323 N. Leroux Street, Suite 1 01 
Flagstaff, AZ 86001 
Phone 928-226-0614 
Fax 928-226-1099 

Disclaimer: 

• 

1. This is a preliminary environmental screening tool. It is not a 
substitute for the potential knowledge gained by having a biologist 
conduct a field survey of the project area . 
2. The Department's Heritage Data Management System (HDMS) data 
is not intended to include potential distribution of special status 
species. Arizona is large and diverse with plants, animals, and 
environmental conditions that are ever changing . Consequently, many 
areas may contain species that biologists do not know about or 
species previously noted in a particular area may no longer occur 
there. 
3. Not all of Arizona has been surveyed for special status species, and 
surveys that have been conducted have varied greatly in scope and 
intensity. Such surveys may reveal previously undocumented 
population of species of special concern. 
4. HDMS data contains information about species occurrences that 
have actually been reported to the Department. 

Arizona Game and Fish Department Mission 

To conserve, enhance, and restore Arizona 's diverse wildlife 
resources and habitats through aggressive protection and 

Page 2 of 7 APPLICATION INITIALS: ___ _ 



• Arizona's On-line Environmental Review Tool 
Search ID: 2012 1213019218 
Project Name: SS606, ARS Broadway Road 
Date: 12/13/2012 11 :38:37 AM 

management programs, and to provide wildlife resources and 
safe watercraft and off-highway vehicle recreation for the 
enjoyment, appreciation, and use by present and future 
generations. 

Project Category: Transportation & 
lnfrastructure,Road construction 
(including staging 
areas),Realignment/ new roads 
Project Type Recommendations: 

All degraded and disturbed lands should be restored to their natural 
state. Vegetation restoration projects (including treatments of invasive 
or exotic species) should have a completed site-evaluation plan 
(identifying environmental conditions necessary to re-establish native 
vegetation), a revegetation plan (species, density, method of 
establishment), a short and long-term monitoring plan, including 
adaptive management guidelines to address needs for replacement 
vegetation . 

Based on the project type entered; coordination with Arizona 
Department of Environmental Quality may be required 
(http://www.azdeq .gov/). 

Based on the project type entered ; coordination with County Flood 
Control districts may be required . 

Based on the project type entered ; coordination with State Historic 
Preservation Office may be required 
http://azstateparks.com/SHPO/index.html 

• • 
Based on the project type entered; coordination with U.S. Army Corps 
of Engineers may be required 
(http ://www.spl .usace.army.mil/regulatory/phonedir.html ) 

During planning and construction , minimize potential introduction or 
spread of exotic invasive species. Invasive species can be plants, 
animals (exotic snails), and other organisms (e.g. microbes), which 
may cause alteration to ecological fu nctions or compete with or prey 
upon native species and can cause socia l impacts (e.g . livestock 
forage reduction, increase wildfire risk). The terms noxious weed or 
invasive plants are often used interchangeably. Precautions should be 
taken to wash al l equipment uti lized in the project activities before and 
after project activities to reduce the spread of invasive species. Arizona 
has noxious weed regulations (Arizona Revised Statutes, Rules 
R3-4-244 and R3-4-245) . See Arizona Department of Agriculture 
website for restricted plants 
http://www.azda.gov/PSD/quarantine5.htm. Additionally, the U.S. 
Department of Agriculture has information regarding pest and invasive 
plant control methods including : pesticide, herbicide, biological control 
agents, and mechanical control : 
http://www.usda .gov/wps/portal/usdahome. The Department regulates 
the importation, purchasing, and transportation of wildlife and fish 
(Restricted Live Wildlife), please refer to the hunting regulations for 
further information http://www.azgfd.gov/h_f/hunting_rules .shtml. 

During the planning stages of your project, please consider the local or 
regional needs of w ildlife in regards to movement, connectivity, and 
access to habitat needs. Loss of this permeability prevents wildlife from 
accessing resources, finding mates, reduces gene flow, prevents 
wildlife from re-colonizing areas where local exti rpations may have 
occurred, and ultimately prevents wi ldlife from contributing to 
ecosystem functions, such as pollination , seed dispersal , control of 
prey numbers, and resistance to invasive species. In many cases, 
streams and washes provide natural movement corridors for wildlife 
and should be maintained in thei r natural state. Uplands also support a 
large diversity of species, and shou ld be contained within important 
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wildlife movement corridors. In addition, maintaining biodiversity and 
ecosystem functions can be facilitated through improving designs of 
structures, fences, roadways, and culverts to promote passage for a 
variety of wildlife . 

Hydrological considerations : design culverts to minimize impacts to 
channel geometry, or design channel geometry (low flow, overbank, 
floodplains) and substrates to carry expected discharge using local 
drainages of appropriate size as templates. Aquatic wildlife 
considerations: reduce/minimize barriers to migration of amphibians or 
fish (e .g. eliminate falls) . Terrestrial wildlife: washes and stream 
corridors often provide important corridors for movement. Overall 
culvert width, height, and length should be optimized for movement of 
the greatest number and diversity of species expected to utilize the 
passage. Culvert designs should consider moisture, light, and noise, 
while providing clear views at both ends to maximize utilization. For 
many species, fencing is an important design feature that can be 
utilized with culverts to funnel wildlife into these areas and minimize 
the potential for roadway collisions . Guidelines for culvert designs to 
facilitate wildlife passage can be found at 
http://www.azgfd .gov/hgis/guidelines .aspx. 

Minimization and mitigation of impacts to wildlife and fish species due 
to changes in water quality, quantity, chemistry, temperature, and 
alteration to flow regimes (timing, magnitude, duration, and frequency 
of floods) should be evaluated . Minimize impacts to springs, in-stream 
flow, and consider irrigation improvements to decrease water use . If 
dredging is a project component, consider timing of the project in order 
to minimize impacts to spawning fish and other aquatic species 
(including spawning seasons), and to reduce spread of exotic invasive 
species. We recommend early direct coordination with Project 
Evaluation Program for projects that could impact water resources, 
wetlands , streams, springs, and/or riparian habitats. 

Planning: consider impacts of lighting intensity on mammals and birds 
and develop measures or alternatives that can be taken to increase 

• • 
human safety while minimizing potential impacts to wildlife. Conduct 
wildlife surveys to determine species within project area, and evaluate 
proposed activities based on species biology and natural history to 
determine if artificial lighting may disrupt behavior patterns or habitat 
use. 

Preconstruction - Consider design structures and construction plans 
that minimize impacts to channel geometry (i .e. width/depth ratio, 
sinuosity, allow overflow channels) to avoid alteration of hydrological 
function . Identify whether wildlife species use the structure for roosting 
or nesting during anticipated construction period . Plan the timing of 
construction/maintenance to minimize impacts to wildlife species. In 
addition to the species list generated by the Arizona's On-line 
Environmental Review Tool, the Department recommends that surveys 
be conducted at the bridge and in the vicinity of the bridge to identify 
additional or currently undocumented bat, bird , or aquatic species in 
the project area. To minimize impacts to birds and bats, as well as 
aquatic species, consider conducting maintenance and construction 
activities outside the breeding/maternity season (breeding seasons for 
birds and bats usually occur spring- summer). Examining the crevices 
for the presence of bats prior to pouring new paving materials. When 
bats are present, the top of the crevices should be sealed to prevent 
material from dripping or falling through the cracks and potentially onto 
bats . If bats are present, maintenance and construction (including 
paving and milling) activities should be conducted during nighttime 
hours, if possible , when the fewest number of bats will be roosting . 
Consider incorporating roosting habitat for bats into bridge designs. 
Minimize impacts to the vegetation community. A revegetation plan 
should be developed to replace impacted communities . Unavoidable 
impacts to vegetation should be mitigated on-site whenever possible . 
During construction: Erosion control structures and drainage features 
should be used to prevent introduction of sediment laden runoff into 
the waterway. Minimize instream construction activity . If culverts are 
planned, mitigate impacts to wildlife and fish movement. Guidelines for 
bridge designs to facilitate wildlife passage can be found at 
http://www. azgfd .gov/hg is/guide! ines .aspx. 
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Recommendations will be dependant upon goals of the fence project 
and the wildlife species expected to be impacted by the project. 
General guidelines for ensuring wildlife-friendly fences include: 
barbless wire on the top and bottom with the maximum fence height 
42", minimum height for bottom 16". Modifications to this design may 
be considered for fencing anticipated to be routinely encountered by 
elk, bighorn sheep or pronghorn (e.g. , Pronghorn fencing would require 
18" minimum height on the bottom). Please refer to the Department's 
Fencing Guidelines located at 
http://www.azgfd.gov/hgis/guidelines.aspx. 

The Department recommends that wildlife surveys are conducted to 
determine if noise-sensitive species occur within the project area. 
Avoidance or minimization measures could include conducting project 
activities outside of breeding seasons. 

The Department requests further coordination to provide 
project/species specific recommendations, please contact Project 
Evaluation Program directly. 

Trenches should be covered or back-filled as soon as possible . 
Incorporate escape ramps in ditches or fencing along the perimeter to 
deter small mammals and herptefauna (snakes , lizards, tortoise) from 
entering ditches. 

Project Location and/or Species recommendations: 

Tribal Lands are within the vicinity of your project area (refer to page 1 
of the receipt) and may require further coordination. Please contact: 
Gila River Indian Community 
P.O. Box 97 
Sacaton , AZ 85247 
Phone: 520-562-6000 
Fax: 520-562-6010 

• • 
Heritage Data Management System records indicate that one or more 
listed, proposed , or candidate species or Critical Habitat (Designated 
or Proposed) have been documented in the vicinity of your project 
(refer to page 1 of the receipt) . Please contact: 
Ecological Services Office 
US Fish and Wildlife Service 
2321 W . Royal Palm Rd . 
Phoenix, AZ 85021-4951 
Phone: 602-242-0210 
Fax: 602-242-2513 

Heritage Data Management System records indicate that western 
burrowing owls have been documented within the vicinity of your 
project area (refer to the species list on page 1 of the receipt). Please 
review the relocation procedures recommended for burrowing owls 
found on the Environmental Review Home Page: 
http://mirror-pole.com/burr_owl/bur_owl1.htm . 

Recommendations Disclaimer: 

1. Potential impacts to fish and wildlife resources may be minimized or 
avoided by the recommendations generated from information 
submitted for your proposed project. 
2. These recommendations are proposed actions or guidelines to be 
considered during preliminary project development. 
3. Additional site specific recommendations may be proposed during 
further NEPA/ESA analysis or through coordination with affected 
agencies . 
4. Making this information directly available does not substitute for the 
Department's review of project proposals , and should not decrease our 
opportunity to review and evaluate additional project information and/or 
new project proposals . 
5. The Department is interested in the conservation of all fish and 
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wildlife resources, including those Special Status Species listed on this 
receipt, and those that may have not been documented within the 
project vicinity as well as other game and nongame wildlife. 
6. Further coordination requires the submittal of this initialed and 
signed Environmental Review Receipt with a cover letter and 
project plans or documentation that includes project narrative, 
acreage to be impacted, how construction or project activity(s) 
are to be accomplished, and project locality information 
(including site map). 
7. Upon receiving information by AZGFD, please allow 30 days for 
completion of project reviews . Mail requests to : 

Project Evaluation Program, Habitat Branch 
Arizona Game and Fish Department 
5000 West Carefree Highway 
Phoenix, Arizona 85086-5000 
Phone Number: (623) 236-7600 
Fax Number: (623) 236-7366 

Terms of Use 

By using this site, you acknowledge that you have read and 
understand the terms of use. Department staff may revise these terms 
periodically. If you continue to use our website after we post changes 
to these terms, it will mean that you accept such changes . If at any 
time you do not wish to accept the Terms, you may choose not to use 
the website. 

1. This Environmental Review and project planning website was 
developed and intended for the purpose of screening projects for 
potential impacts on resources of special concern . By indicating your 
agreement to the terms of use for this website , you warrant that you 
will not use this website for any other purpose. 
2. Unauthorized attempts to upload information or change information 
on this website are strictly prohibited and may be punishable under the 
Computer Fraud and Abuse Act of 1986 and/or the National 

• • 
Information Infrastructure Protection Act . 
3. The Department reserves the right at any time, without notice, to 
enhance, modify, alter, or suspend the website and to terminate or 
restrict your access to the website. 
4. This Environmental Review is based on the project study area that 
was entered. The review must be redone if the project study area, 
location, or the type of project changes. If additional information 
becomes available, this review may need to be reconsidered. 
5. A signed and initialed copy of the Environmental Review Receipt 
indicates that the entire receipt has been read by the signer of the 
Environmental Review Receipt. 

Security: 

The Environmental Review and project planning web application 
operates on a complex State computer system. This system is 
monitored to ensure proper operation, to verify the functioning of 
applicable security features , and for other like purposes. Anyone using 
this system expressly consents to such monitoring and is advised that 
if such monitoring reveals possible evidence of criminal activity, system 
personnel may provide the evidence of such monitoring to law 
enforcement officials. Unauthorized attempts to upload or change 
information; to defeat or circumvent security measures; or to utilize this 
system for other than its intended purposes are prohibited . 

This website maintains a record of each environmental review search 
result as well as all contact information. This information is maintained 
for internal tracking purposes. Information collected in this application 
will not be shared outside of the purposes of the Department. 

If the Environmental Review Receipt and supporting material are not 
mailed to the Department or other appropriate agencies within six (6) 
months of the Project Review Receipt date, the receipt is considered to 
be null and void , and a new review must be initiated. 
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Print this Environmental Review Receipt using your Internet browser's 
print function and keep it for your records . Signature of this receipt 
indicates the signer has read and understands the information 
provided . 

Signature: ________________ _ 

Date: ______________ _ 

Proposed Date of Implementation: _________ _ 

Please provide point of contact information regarding this 
Environmental Review. 

Application or organization responsible for project implementation 

Agency/organization: _________ _ 

Contact Name: ___________ _ 

Address: _______ _ 

City, State, Zip: ________ _ 

Phone: ----------

• 
E-mail: ____________ _ 

Person Conducting Search (if not applicant) 

Agency/organization: __________ _ 

Contact Name: ___________ _ 

Address : _______ _ 

City, State, Zip: ________ _ 

Phone: ----------

E-mail : ______ _____ _ 
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N= 874475.6230 
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6= 24'20' 19" 
D= 02'00'00" 
R= 2864.79' 
L= 1216.93' 
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1. SEE DT-2.01 & DT-2.02 FOR MEDIAN DETAILS 
2. SEE SD-2.01 FOR STORM DRAIN PLAN 

FIRE HYDRANT ASSEMBLY, 6" 
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3 . SEE CP- 1.0 1 FOR CB CONN PIPE PROFILE DR: JG DES: ~VL CK: S~ DWG SERIES NO. 
4 SEE P-1.02 FOR PAVING PROFILE DATE: 08 13 DATE: 08 13 DATE: 08 13 
5 : SEE G- 6.01 FOR INTERSECTION WORKSHEET ~rum ' - ~n· 
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METAL SAGUARO SCULPTURE, 
RELOCATED BY OTHERS 

CONC. PIPE LANDSCAPE FEATURE 
RELOCATED BY OTHERS 

A:;\ I REMOVE MANHOLE, BACKFILL & 
ICJ COMPACT 

CONSTRUCTION NOTES 

SHEET REFERENCES 
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SEE DT-2.01 & DT- 2.02 FOR MEDIAN DETAILS 
SEE SD-2.03 FOR STORM DRAIN PLAN 
SEE CP- 1.02, CP-1.03 & CP-1 .04 FOR CB 
CONN PIPE PROFILES 
SEE SS-1 .02 FOR SANITARY SEWER PLAN 
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"' 0 ... 
!l. 
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140211 

METAL SAGUARO SCULPTURE. 
RELOCATED BY OTHERS I NPI 

CONC. PIPE LANDSCAPE FEATURE. 
RELOCATED BY OTHERS NPI 

BOULDERS. REMOVE NPI 

CONSTRUCTION NOTES 

LF I 120 

EA I 2 

SHEET REFERENCES 
SEE DT-2.01 & DT-2.02 FOR MEDIAN DETAILS 
SEE SD-2.05 FOR STORM DRAIN PLAN 

,_~~=-s~:a-

o(m2L~OO 



A YEN IDA RIO SALADO/BROADWAY RD \i 
PHOENIX STREET - MARICOPA CO. z 

"' 
43RD AVENUE TO 35TH AVENUE 

5 LAZY H 
ENTERPRISES 

LLC 
1 05-69-008-N 

LOT /16 

~ 

" z 

"' (ij 

(ij 

"' ci .,.,.._ 
z 

a.!-" 
wr--

,._ 
-.0 
"'" o-i ,. .... 

z 
a. !-" 
wr--

SPENCER SHUMWAY 
REVOCABLE UVING 

TRUST 
105- 69 - 008- Q 

LOT /16 
j4022 j 

-"": 
"": c. _ MARICOPA COUNTY 
:Ji ,...,, _ .,; wlL. DEPARTMENT OF 
"' ~ ;: in ~ ;:] TRANSPORTATION j3940j 
~ 0> .., -' f- z 1 05- 69- 007 - J 

"' + ~f,; * LOT #1 5 -----

-., 
"' ~ ,.; _ ..,: 
"' <OU) 

<O.n N 
<Xi.._ "' '-' ..,_, 0 :c o 
a..'-' 

:r: :>;J: 

W<O w 'tlla\/ 
,.: j oo oo oo N m....: 

-1f __fr~~~~-c ·· ~ · ,· - · ;_,,~,·~~~·,·_ 

:a 
·0 .. ·· a 
.a 
+ 

NEW Ff/W <!>JNE 

. ~ ~ ~·· .......... . ~·co"~ .~ ~ : G:OATtsr~n ~J 
: PROPOSEQ CST : (f. ' 

:1 ~ -~;;;. ;_: :...;__ .c;, 1\: ~· .,.,..,., ~ ........ -:c-

0 

~ 
"' City of Phoenix 

(g) CURVE DATA 
PI STA 283+09.81 
N= 875737.0279 
E= 631324.6025 

MAIN CURVE 
11= 23"56'39 " 
D= 02"00 '00" 
R= 2864.79 ' 
L= 1197.20' 
T= 607.47' 
EXT= 63.70' 
SUPER= O.D34'/ ft 

EA 
EA 
LS 
SY I 74D 

277+ 50 LT I LF I 226 

SHEET REFERENCES 
SEE DT-2.01 & DT-2.02 FOR MEDIAN DETAILS 
SEE SD- 2.06 FOR STORM DRAIN PLAN 
SEE CP- 1.D5 & CP- 1 .06 FOR CB CONN PIPE 
PROFILE 

,._~.,_..._,...~ 

CIIIU. Fat H .U: STNCES 

0(602~~00 



AVENIOA RIO SALADO/ BROADWAY RD 

PHOENIX STREET - MARICOPA CO. 

43RD AVENUE TO 35TH AVENUE 

MARIC:A T~~~~~~~TM:~ r 
1 05- 69-00~ ""1 + + 

LOT #15 in 

0 
0 
0 
10 
+ 

139351 

RAYA JESUS SR/ 
BARBARA/TRINO 
1 05-69-007-H 

LOT #15 

...;...; 

~ffi 
++ 

~ :T; Ei .ii • .. •...•...•... •... 
.. : .. STA :28l+95.6.5 .• '. 44:6.7'. tT .: · 

: 'SET i / 2". REBAR W/ ' PEC 'CAP 
: .ELEVATION :1028; tO : · · 

:.:.2oo~ : '· 

•• K.;,344.37 
...... · :R>¥0.29 : 

278+00 

ix? 

8< '/Wj} ~ 0 "' ~ . L U 

...... <c.J:i..'io . 1 3 ~ ' ~· "' " o.Y . . _ . - -"'r=-- r~r r ·---- -. !-'-',w_ .. - r ---- F"--;, ...... 

f----cj-.§ - 3: 1 ,..; 
cici ln "'-.. ~ 0 0 ~ + + 

/r- -r--- /"# -OL--!. -- '----' 
~ 

R/W 

-~-c._~-
'io .... "' ,..; ,..; - 0> - 0 

ro~~4:~~ "' 
O>o(l 

HINKLE BEVERLY J TR 
"'<D 

"' gj~ ci.._ 

~~:_d~: z z 1 05-69-007- E "'-' "' 0.. c.:J o..5-J 
LOT #1 5 

o._;J 
0UWW<(W o( Vi W<O W<O 

Cl::-1 m,...:owmr-: ,f ,f 00 00 
,....:c.:;...,:tt),....:u:) .; "' ciO cici 
Nl"')f"l..;t-<¢1{) <D ,.._ 00 00 
++++++ + + ++ ++ 

S=+0.23-38% EEX GRb At 
PROPOSED ~ RT CURB 

. . . . . ... · GUTTER RT. · · · 
'\ /~ ~-:---~-- -- - -- -
. ;__;_,: .:....:.... . .........- : .. :::. . . ; ... ' . . . ;. 

279+00 

UN SHtt l 42 JL1J 

139141 

BRANHAM RAYMOND 
1 05- 69-007- L 

LOT #15 

Qe ul$1 1 

l39ool 
CITY OF PHOENIX 

105- 46- 002 

0) 
q -I 
n. 

ISE 

0 

~ 
"' City of Phoenix 

CURVE DATA 
@) PI STA 283+09.8 1 

N= 87 5737.0279 
E= 631324.6025 

MAIN CURVE 
6= 23"56'39" 
D= 0 2'00'00" 
R= 2864.79 ' 
L= 1197.20' 
T= 607.47' 
EXT= 63.70' 
SUPER= 0 .034'/ ft 

TRAFFIC SIGN, REMOVE & SALVAGE LS 
RIP RAP, REMOVE SY 11053 
FENCE, REMOVE 

277+50 TO 281 +50 LT LF 409 
278+44 TO 281 +50 RT LF 300 

CONSTRUCTION NOTES 

SHEET REFERENCES 
SEE DT-2.01 & OT-2.02 FOR MEDIAN DETAILS 
SEE SD- 2.07' FOR STORM DRAIN PLAN 
SEE CP- 1.06 & CP1 .07 FOR CB CONN PIPE 
PROFILES 

,._ ..._.....,. ..._,_..., 
eN.1. FCR 1HE aJJE STAkES 

0(602~00 
CITY OF PHOENIX CITY CODE CHAPTER 2, SECTION 

2-28. THESE PLANS ARE FOR OFFICIAL USE ONLY AND 
MAY NOT BE SHARED WrTH OTHERS EXCEPT AS REQUIRED 
TO FULFILL THE OBLIGATIONS OF THE CONTRACTOR'S 

PAVING PLAN & PROFILE 
STA 277+50 TO STA 281+50 

CITY OF PHOENIX, 1-V"(ILLJI 

STREET TRANSPORTATION 



AVENIOA RIO SALAOO/BROADWAY RD 

PHOENIX STREET - MARICOPA CO. 

43RD AVENUE TO 35TH AVENUE 

CURVE DATA 
@ PI STA 283+09.81 

N= 875737.0279 
E= 631324.6025 

MAIN CURVE 
ll= 23"56'39" 
D= 02"00'00" 
R= 2864.79' 
L= 1197.20 ' 
T= 607.47' 
EXT= 63.70' 
SUPER= 0.034'/ft 

139141 in I

BRANHAM RAYMOND 
105-69-007-L 

LOT #15 

.. . :.:.i· ~~ .' 

.: .. . ~~ -: 

:r: 
::> 
1/} 
1/} 
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<0 
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tO - !") 
v"":W ... 
wn"w ~ 
Q:O..U 
I- WiD 

9;: 

142441 

CITY OF PHOENIX 
1 05-46- 003- B 

; • EX. GRD •AT CST Ci,J 

...; 

"' 

"' . "' r'- <O 

~~ 
o.. .U 
W <O 

139051 

BRANHAM RAYMOND/ 
SHIRLEY M 

1 05- 69 - 004- A 
LOT #14 

:~ :~.:~.: :-:-:-:-. :~.:~ :~ ·- :- ·-:-- -~ ·-- :..............- -~ .____,... ·- :- ·: 

·' - ~~ Ir_ 1~'T~· -- ············ ·······•········ 
. "-• ~ - ~ ~ c -" ~j~7i~ - f_i: 2:::~ ~ - : ""'"" _ _:: _:: t~ 

283+00 284+00 

0 

~ 
N 

City of Phoe nix 

JOB 
SY I 163 

LF 1 406 
LF 316 

2 

SHEET REFERENCES 
SEE DT-2.01 & OT-2.02 FOR MEDIAN DETAILS 
SEE SD-2.08 FOR STORM DRAIN PLAN 
SEE CP-1 .07 FOR CB CONN PIPE PROFILE 

-r-~.,.bd:n)lllll .... 
CH.L Ftlt 1HE kiJE ST~ 

0(&12~~00 



AVENIDA RIO SALADO/BROADWAY RD io 
:z: "l~ i;: o 100YR 142441 

PHOENI X STREET - MARICOPA CO. 

;, 
ui · ....- C! ...t "' .,; '"'! 

43RD AVENUE TO 35TH AVENU 

~ n • • . 
II) U -ti ' • ' •' • • M 
"' - ~ "' . ~ FLOODP~LAJLI"IT 

···· ~ ··· ... .... ~~· · · · ···· ' ~ ··... 3, 
CITY OF PHOENIX 
1 05- 46- 003- B 

. ill_ + 00 0 .,; •• Q.~ ·~ n " " ·. ~ ~ . - - + + • qo - - - · -· - ·· - · · .... . .... . .. gg· · · 
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oa.~ 
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CURVE DATA 
@ PI STA 283+ 09 .81 

N= 875737.0279 
E= 63 1324.6025 

MAIN CURVE 
A= 23'56'39" 
D= 02'00 '00" 
R= 2864.79 ' 
L= 1197.20 ' 
T= 607.47' 
EXT= 63.70' 
SUPER= 0.034'/ft 

-ci 
~r-
..,~ 

Q.~ 
"'"' 
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BRANHAM RAYMOND/ 
SHIRLIEY M 

105-69- 004-A 
LOT #14 
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,....: nooo N 
(()0)())00 
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286+00 

287--too.oo. 
~: ~ 027.)5;3 

287+00 288+00 

· L i ~i-· -- -- . : ~ ~ :· 

289+00 

0 

~ 
N 

City of Phoenix 

LS 
SY I 52 

LF I 405 

SF 11453 

SHEET REFERENCES 
SEE DT-2.01 & DT -2.02 FOR MEDIAN DETAILS 
SEE SD- 2.09 FOR STORM DRAIN PLAN 
SEE CP-1.07 & CP-1.08 FOR CB CONN PIPE 
PROFILES 
SEE P-1.19 FOR FRONTAGE ROAD PLAN AND 
PROFILE 

-r.o~~=-s~:e ... 

0(1112~00 
CllY OF PHOENIX CllY CODE 

2- 28. THESE PLANS ARE FOR OFFICIAL USE ONLY ANO 
MAY NOT BE SHARED WrTH OTHERS EXCEPT AS REQUIRED 
TO FULFILL THE OBLIGATIONS OF THE CONTRACTOR'S 

WITH THE CllY 



AVENIDA RIO SALADO/BROADWAY RD _ ~ NEW S.E. <O • ~ 

"'+ [ ml "'+ PHOENIX STREET - MARICOPA CO. :j ~ + ;! ~ 

43RD AVENUE TO 35TH AVENUE . -. - . - e;-:- - . - . - .. ~ - .. ~a.~ 
r r-r----crcr-r----r-r . ,. cfci 

gg io~ ----F" og-· 
++ NV> ~r 

r:s.f.i: . 

0 
0 
0 .,., 
+ 

sr..\ 293-ti!i.oe,; 32.:ao• LT • 
SET . i/2" REBAR W/ 'PEC 'CAP 

.. ELEVATION :1030;rs • ; • • • , • .. 
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CITY OF PHOENIX 
1 05- 46- 003- B 
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"' Ol 000 

f ---- f __ + __ F ~f' -- f' -- F 
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® 
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City of Phoenix 

SEE DT -2.01 & DT -2.02 FOR MEDIAN DETAILS 
SEE SD-2.1 0 FOR STORM DRAIN PLAN 
SEE CP-1 .08, CP-1.09 & CP-1.1 0 FOR CB 
CONN PIPE PROFILES 

4. SEE P-1.19 & P-1.20 FOR FRONTAGE 
PLAN AND PROFILE 

J14% ; . ~ • .:__ c:< ~ 
r.l ; ~ ~~~ 

:Tii~~~t~ : .. ; .. ~I · 
· •11 · II >"· II · Il l J--:--7 EX. · rB"RGR(:P 
• ~. '? i;:: ~~I! •• ; AT RT CURB 

. : ....... : ....... : ....... :.v . . 

293+00 

SY 12614 

LF I 71 

EA 

LS 

LF 1400 
EA 1 

EA I 2 



AVENIDA RIO SALADO/BROADWAY RD 

PHOENIX STREET - MARICOPA CO. 

AVENUE 

142441 
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CDVlCD Gl"' V'J (..) W 1- aJ t- CDCDCDCDCD t- ~ CD 1- m 1- 1- t-- 1- t-t- => 
'-\~ 

IU 

::::: '\1 I ---~ NU. Ut.:><.;t"(lt"'IIUN 
, - REMOVE CONCRETE SIDEWALK, I CD DRIVEWAY. VALLEY GUTTER, & SLAB 

Q. ~ 295+47 TO 295+66 LT SF 
• S/W 295+47 TO 298+50 LT SF 

(!) '";- D/W 296+11 TO 296+51 LT SF 

~ 

REMOVE ASPHALT CONCRETE 
PAVEMENT 

)2 
)0 
l7 
-

324 
500 

3475 

REMOVE PIPE, BACKFILL & I LF I 485 COMPACT 
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"' "' ..,. "' 
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w u ' -] -~ w 
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~ ~ + 
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+ 

SHEET REFERENCES 
1. SEE DT - 2 .01 & DT - 2 .02 FOR MEDIAN DETAILS 
2. SEE SD-2.11 FOR STORM DRAIN PLAN 
3. SEE CP- 1 .11 FOR CB CONN PIPE PROFILES 
4. SEE P- 1 .20 & P-1.21 FOR FRONTAGE ROAD 

PLAN AND PROFILE 

298+00 

BASIN, BACKFILL 
EA 3 

0L VVI't'lrMV I 

MISCELLANEOUS WORK 

TRAFFIC SIGN, REMOVE & SALVAGE LS 
HANDRAIL, REMOVE NPI 
LANDSCAPE IRR. SYSTEM. REMOVE LS 
HEADWALL REMOVE NPI 
FIENCE, REMOVE 

293+50 TO 295+28 LT LF 1196 
MANHOLE CONE. ROTATE EA 

& SALVAGE EA I 4 



AVENIDA RIO SALADO/BROADWAY RD 

PHOENIX STREET - MARICOPA CO. '-:'N"<~'N;,. 'N;.., '<>! 
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~~~~~~~~ ~ 
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REMOVAL I RELOCATION NOTES 

NO. DESCRIPTION UNIT QTY NO. DESCRIPTION UNIT QTY 

® STREET LIGHT, REMOVE & SALVAGE EA 4 

0 FIRE HYDRANT, REMOVE EA 1 

G) 
REMOVE CONCRETE SIDEWALK. 
DRIVEWAY, VALLEY GUTTER, & SLAB 

S/ W 298+50 TO 303+00 LT SF ~408 
D/ W 300+27 TO 300+77 LT SF 379 

@ BACKFLOW PREVENTER, RELOCATE EA 1 

MISCELLANEOUS WORK BY OTHERS 

REMOVE CONCRETE SINGLE CURB 

® AND CURB & GUTTER 

298+50 TO 303+00 LT LF 450 
IRRIGATION CONTROL VALVE, REMOVE NPI -298+50 TO 303+00 RT LF 450 

@ ELECTRIC TRANSFORMER, RELOCATE NPI -
ELECTRIC PULLBOX & NPI -0 REMOVE ASPHALT CONCRETE 

SY 3197 PAVEMENT 
CONDUCTORS, RELOCATE 
TELEPHONE PEDESTAL, RELOCATE NPI -0 REMOVE PIPE. BACKFILL & 

LF 197 
COMPACT 

CATV PEDESTAL. RELOCATE NPI -
PRIVATE SIGN, RELOCATE NPI -® REMOVE CATCH BASIN, BACKFILL 

EA 1 & COMPACT 

@ REMOVE MANHOLE, BACKFILIL & EA 1 COMPACT 

MISCELILANEOUS WORK 

MAILBOX, RELOCATE EA 1 

0 TRAFFIC SIGN, REMOVE & SALVAGE LS -
LANDSCAPE IRRIGATION SYSTEM, LS -

REMOVE 
MANHOLE CONE, ROTATE EA 1 
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ui 0 r-...: ,...ju::iNN r--: 
w ,..... ,...... 1000010'1 0'1 

+ + + + + + ++ 
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City of Phoenix 

CURVE DATA 
(Q) PI STA 302+88.64 

N= 875741.7537 
E= 633321.1617 

MAIN CURVE 
!J.= 04"00'00" 
D= 01'54'35" 
R= 3000.00' 
L= 209 .44' 
T= 104.76' 
EXT= 1.83' 
SUPER= N/C 

TON 

EA 4 

EA 

SHEET REFERENCES 
1. SEE DT-2.01 & DT-2.02 FOR MEDIAN DETAILS 
2. SEE SD-2.1 2 FOR STORM DRAIN PLAN 
3. SEE CP-1 .11 FOR CB CONN PIPE PROFILE 
4. SEE P-1.14 FOR PAVING PROFILE 
5 . SEE P-1.21 & P- 1.22 FOR FRONTAGE ROAD 

PLAN AND PROFILE 

-~tt:Ts!:.s .. 

0(602~J!_00 

AVENIDA RIO SALADO I BROADWAY RD 
43RD AVENUE TO 35TH AVENUE 

ST85100333 



AVENIDA RIO SALADO/ BROADWAY RD 

PHOENIX STREET - MARICOPA CO. 
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SET : v:r REBAR W / : PEC :CAP" 
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SHEET REFERENCES 
SEE P-1 . 13 FOR PAVING PLAN 

CrTY OF PHOENIX CITY CODE 
2 - 28. THESE PLANS ARE FOR OFFICIAL USE ONLY AND 
MAY NOT BE SHARED WITH OTHERS EXCEPT AS REQUIRED 
TO FULFILL THE OBLIGATIONS OF THE CONTRACTOR'S 

WITH 
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CURVE DATA 

(@ PI STA 302+88.64 
N= 875741.7537 
E= 633321. 1617 

MAIN CURVE 
!!.= 04'00'00" 
D= 01 -54'35" 
R= 3000.00' 
L= 209.44' 
T= 104.76' 
EXT= 1.83' 
SUPER= N/C 

@) PI STA 310+36.95 
N= 875691 .31 36 
E= 634067.8589 

MAIN CURVE 
!!.= 04-05'02" 
D= 00'30'00" 
R= 11459.16' 
L= 816.77' 
T= 408.56' 
EXT= 7.28' 
SUPER= N/C 
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303+00 TO 305+43 LT 
S/W 305+90 TO 306+ 10 LT 

BUS PAD 306+10 TO 306+50 LT 
S/W 306+50 TO 307+50 LT 
S/W 305+13 TO 307+50 RT 
DWY 305+43 TO 305+90 LT 
DWY 304+88 TO 305+ 1 3 RT 

BUS BAY 304+87 TO 307+44 LT 
VG 303+8 1 TO 304+08 RT 

METER, RELOCATE 
PULLBOX & 
IRS, RELOCATE 

TELEPHONE PEDESTAL, RELOCATE 
PRIVATE SIGN WITH ELEC, RELOCATE 

NPI 
NPI 

254 
127 
4-1 0 
500 
267 
510 
11 5 

EA 2 

LF 19 

SHEET REFERENCES 
SEE DT-2.01 & DT-2.02 FOR MEDIAN DETAILS 
SEE SD-2.13 FOR STORM DRAIN PLAN 
SEE CP-1. 12 FOR CB CONN PIPE PROFILE 
SEE P-1 . 1 6 FOR ROADWAY PROFILE 
SEE P-1.19, P-1 .20 AN P- 1.21 FOR 
FRONTAGE RD PLANS 
SEE TS- 1.02 FOR TRAFFlC SIGNAL ITEMS 

CITY OF PHOENIX CllY CODE 
2-28. THESE PLANS ARE FOR OFFICIAL USE ONLY AND 
MAY NOT BE SHARED WITH OTHERS EXCEPT foS REQUIRED 
TO FULFILL THE OBLIGATIONS OF THE CONTRACTOR'S 

WITH ~· ·~ ~~· ~~ ~ .. ~~ ··· ·· " 
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AVENIDA RIO SALADO/ BROADWAY RD 

PHOENIX STREET - MARICOPA CO. 

43RD AVENUE TO 35TH AVENUE 

142441 

BARNETT FAMILY LLC 
105- 46- 005- A 

LOT /11 

~~~~~~~~~ 
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CURVE DATA 
<:0) PI STA 3 10+36.95 

N= 875691.3136 
E= 634067.8589 

MAIN CURVE 
ll= 04'05'02" 
D= 00'30'00" 
R= 11459.16' 
L= 816.77' 
T= 408.56' 
EXT= 7.28' 
SUPER= N/C 

144021 

YEE HOLIDINGS 
LIMITED 

PARTINERSHIP 
105-69-001 - C 

LOT /111 

REMOVAL I RELOCATION NOTES 
NO. DESCRIPTION 

G) REMOVE ASPHALT CONCRETE 
PAVEMENT 

CD REMOVE PIPE, BACKFILL & 
COMPACT 

® REMOVE CATCH BASIN, BACKFILL 
& COMPACT 
MISCELLANEOUS WORK 

0 TRAFfiC SIGN, REMOVE & SALVAGE 
BLOCK WALL, REMOVE 

308+96 TO 31 0+90 LT 
309+ 79 TO 309+92 RT 
310+12 TO 310+37 RT 

310+91 TO NEW R/W LT 

307+50 TO 308+00 LT LF 84 ® STREET LIGHT, REMOVE & SALVAGE 

® FIRE HYDRANT, REMOVE 
307+50 TO 308+10 RT LF 106 
308+76T0311+41 LT LF 311 
308+85 TO 311 +44 RT LF 324 c-.. ;... . 
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OTY NO. DESCRIPTION UNIT 01'1' 

4250 @ RELOCATE WATER METER, BOX AND 
COVER PER COP SUPP 610.11 AND EA 411 SUB MITrAL 

179 COP DET P1 363 

5 

@ I MISCELLANEOUS WORK BY OTHERS 
DOWN GUY, REMOVE NPI 
POWER POLE, REMOVE NPI 
ELECTRIC nRANSFORMER, RELOCATE NPI 

0 ELECTRIC PULLBOX. RELOCATE NPI -
TELEPHONE PEDESTAL. RELOCAIT NPI -

® CATV PEDESTAL. RELOCAIT NPI -
CATV POWER CABINET, RELOCATE NPI -
GAS VALVE, ADJUST TO GRADE NPI -
PRIVATE LIGHT, RELOCAIT NPI -

N PRIVATE SIGN, RELOCAIT NPI -

-

240 
13 
31 
25 
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@I WATER VALVE, RELOCAIT 
City of Phoenix 
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SORGEN SHIRLEY 
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SHEET REFERENCES 

1. SEE DT-2.Q1 & DT-2.02 FOR MEDIAN DETAILS 4 . SEE P-1.18 FOR PAVING PROFlLE 
2. SEE SD-2.14 FOR STORM DRAIN PLAN 
3. SEE CP-1.12 & CP-1. 13 FOR CB CONN PIPE 

PROFlLE 

5. SEE TS- 1.02 FOR TRAFFlC SIGNAL PLANS 
6. SEE G-6.02 FOR INTERSECTION WORKSHEET 

FlRE HYDRANT ASSEMBLY. 6 
GATE VALVE. VALVE BOX AND 
COVER. TYPE 'A' . FIRE HYDRANT 
FURNISHED BY CITY OF PHOENIX 
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PROJ. NO. TOTAL 

106 
PREUMINARY 

CITY OF PHOENIX Sf851003J4 

75% 
PREMIER 

STREET TRANSPORTATION DEPARTMENT 
DESIGN & CONSTRUCTION MANAGEMENT DIVISION 

NOT FOR 
CONSTRUCTION 
OR RECORDING 

ENGINEERING CORPORA llON 
MJ7 W. 0W1UR ll.'oll, SUTE 1 
OWil!R. IJ. 115226; - CONSULllNG ENGINEER 

DR: JRR IDES: DW \ CK: KJB IOATE: 05/13 

MAYOR 
~ 

~ ?;(t;; lii tntntn ~ tn tn ~ 
tO..,..NO<lDYU 
.-- N I") T .,__ 10 <0 (I) ~ 

CIRCLE MOUNTAIN RD 

HONDA BOW RD 

ROCKAWAY HILLS RD 

DESERT HILLS RD 

JOY RANCH RD 

'- I ~ ---1 I u ;:p / CAREFREE HWY 

PINNACLE PK RD 

DOVE VAUEY 

LONE MOUNTAIN 

DIXILETA DR 

/1\11 I DYNAIMITE BLVD 

JOMAX RO 
HAPPY VAUEY RD 

1
/ I ) I I PINNACLE PK RD 

DEER VAUEY DR 

BEARDSLEY RD 

GREENWAY RD 

THUNDERBIRD RD t II II J1111lli ~~~~:, 
0 
Q; 

w 

~ ~ ~ w 
~ < < :;c 

BUCKEYE RD _t=t==t:t~~~~~=t~~t!~=ttt~~} LOWER BUCKEYE RD 

BASEUNE RD 

,..... 0') .... ,., 
0 0'1 0'1 00 

THIS PROJECT 

SHEA BLVD 

DOUBLETREE 

'? 
1 

l ') cl j,. CHANDLER BLVD 

0 

~ 
oty at Phoenix 

N 

COP INSPECTION STAMP 

CITY PROJECT MANAGER------

CITY INSPECTOR-------

CONTRACTOR ______ _ 

DATE OF FINAL COMPLETION------

APPROVED 

~ ~ ~ ~ ~ tn tn tn tn tn tn tn 
,.., Ill r--. C'l ,..... 
...t- t'1 N .--

t-- lO ..,.. N 0 CO 1.0 
.,.... N I"') ..,.. ...,.. I() 

VICINITY MAP 
NTS 

ASSISTANT STREET TRANSPORTATION DIRECTOR 

APPROVED 
DEPUTY STREET TRANSPORTATlON DIRECTOR 

DATE 

DATE 

~ 

PAVING AND STORM DRAIN 
AVENIDA RIO SALADO/BROADWAY ROAD 

51ST AVENUE TO 43RD AVENUE 
ST85100334 

FEDERAL AID NO.HPS-PHX-0(055)A 
ADOT PROJECT NO. 0000 MA PHX SS606 01 C 

2013 

(j) PAVING PLAN SHEET 

0 PAVING PROFILE SHEET 

ffi STORM DRAIN PLAN & PROFILE SHEET 

0 SALT RNER BANK PROTECTlON PLAN 

ARS/BROADWAY ROAD 
w 
~ 
I 

~ .... 

KEY MAP 
NTS 

CITY BENCHMARKS: 

0 

~ 
""""'N 

1. C.O.P. B.C. IN NORTH H. H .. ABOUT 15' NORTH OF 
SECOND C.O.P. B.C. IN H. H. AT THE INTERSECTION 
OF 35TH AVE. AND BROADWAY RD. EL. 1D34.893 

2. C.O.P B.C. IN H. H. AT THE INTERSECTION OF 27TH 
AVE AND BROADWAY RD. EL. 1046.695 

LENGTH OF PROJECT = 6, 154 LF = 1.1655 MILES 

AREA OF DISTURBANCE =34.02 ACRES 

GR EG STANTON 

CITY MANAGER 
DAVID CAVAZOS 

CITY COUNCIL 

DISTRICT NO 1. THELDA WILLIAM S 

DI STRI CT NO 2. 

DISTR ICT NO 3. 

DI STRICT NO 4. 

DISTR ICT NO 5 . 

DISTRICT NO 6. 

DI STR ICT NO 7. 

DISTRICT NO 8. 

SHEET No. 

01 
02 
03-04 
05-08 
09 
10 
11 - 13 
14 -40 
15-41 
42 
43 
44 
45 
46 
47 
48-53 
54 
55 
56-66 
67 
68-76 
77 
78-84 

0 NOT INC 
a:: 85-87 I') .... 88- 101 

NOT INC 

NOT INC 

Project Benchmgrl<s· 

Point #5 (AZTEC #30032) 
25' West of Curb @ 

Vulcan Materials office 
Fo und 1 1/4" rebar 
Elevation= 10 19.43 
Northing=874320.9662' 
Eosting=626078.182 ' 

INDEX OF 
DWG SERIES No. 

G-1.01 
G-1 .02 
G-1.03 -G-1.04 
G-3.01 - G-3.04 
G-4.01 
G-5.01 
G-6.01 - G-6.03 
PL-1.01- PL-1.14 
PR-1 .01- PR-1.14 
PL-2.D1 
DT-1.01 
PR-2.02 
ST-1 .D1 
ST-1.02 
DT-2.01 
XS-1.01- XS-1.06 
DS-1 .D1 
SD-1.D1 
SD-2.01 - SD-2.11 
DT-3.D1 
CP-1 .01- CP-1.09 
AP-1.01 
DD-1.D1 - DD-1.07 

NOT INC 

TS-1.01- TS-1.03 

SL-1.01 -SL-1 .14 

NOT INC 

NOT INC 

JIM WARING 

BILL GATES 

TOM SIMPLOT 

DANIEL VALENZUELA 

SAL DICICCIO 

MICHAEL NOWAKOWSKI 

MICHAEL JOHN SO N 

SHEETS 
SHEET TITLE 

COVER SHEET 
LEGEND & NOTES SHEET 
QUANTITY SUMMARY SHEET 
TYPICAL SECTIONS 
SURVEY CONTROL SHEET 
STAMPED ASPHALT DETAILS 
MEDIAN GEOMETRY 
PAVING PLAN (ODD) 
PAVING PROFILE (EVEN) 

JOINTING PLAN 
PAVING DETAILS 
DRIVEWAY PROFILES 
GENERAL NOTES & QUANTITIES 
PLAN & ELEVATION 
STRUCTURAL DETAILS 
ROADWAY CROSS SECTIONS 
STORM DRAIN DESIGN SUMMARY SHEET 
HYDRAULIC & ENERGY GRADE LINE 
STORM DRAIN PLAN & PROFILE 
DRAINAGE DETAIL 
CONNECTOR PIPE PROFILES 
ALTERNATE PIPE CHART 
BANK PROTECTION PLAN 
LANDSCAPING PLANS 

TRAFFIC SIGNAL PLANS 

STREET LIGHT LAYOUT 

TRAFFIC SIGNAL DETAILS 

BORING LOGS 

0 
"" "''"""'"~" "'"'"''" CAU.FORTHfR.l.IESTAAES 

602-263-1100 
1-800-STAKE-IT 

OOTSIOEMARICOPACOUIITT 

Point #12 (AZTEC #1 006) 
39th Ave. and Broadway Rd 
Found 2" Maricopa County 
Aluminum Cap 
Elevation=1 027.74 
Northing=875684.4381' 
Eosting=631 252.1622' 

" PER CITY OF PHOENIX, CITY CODE CHAPTER 2, 
SECTION 2028, THESE PLANS ARE FOR OFFICIAL 
USE ONLY AND MAY NOT BE SHARED WITH OTHERS 
EXCEPT AS REQUIRED TO FULFILL THE OBLIGATIONS 
OF CONTRACTOR'S CONTRACT Wfll-1 THE CITY OF 
PHOENIX 
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AVENIDA RIO SALADO/BROADWAY ROAD 
51ST AVENUE TO 43RD AVENUE 
PHOENIX STREETS - MARICOPA CO. 

A T.B.M.: SET 1/2" REBAR AT 
STA 199+22.48, 335.71' LT 
ELEV = 1021 .91 

l'~l&SSES$EII 
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~, I 
t to ..._,. ; 0\ -' <' 

l/) 0 ~ 

ti 
STA 199+53 .91

115 
69.90' LT 

I I 
STA 199+58.29, 79.60' LT TO 

STA 199+68.51, 92.96' RT 

\ \ 

PI STA 200+00.26 \ ·' 
ARS/BROADWAY RD CST ~ 

FOUND 3 " MC BCF-1 
N = 874803. 18 ~~ 
E = 623246.03 :ri 

<f CURVE DATA 
L=305.29' 

R= 16849.87' 
l\.=01 '02'17" 

t 51ST AVENUE CST ~ 

STA 200+ 7 1.96 TO 
STA 201 +50.00 

I 

SHEET P L- 1 . 1 4 
50+ 82.23 

~~ '" \ I l - .-,,, _ _-= PI STA 50+00 
. . ' \. . 5 1ST A~E It! & CST ~ 

~ ~ 1
98+00 S89'44'56"E \ 267.53:- . r'-, 1 99~00 -'----+ 

~-. ~ ~·- . I I ' \\ 

'-

\ 

~~', 9~H~ I r I ~-;;/rS,\ : -i'.. . 
,I A I \ ·1.~ .. . ' \ ;.K I 

"\\~)\if'.~~ . )h\~-\ ' \/ :.' ':· :'\\ z ; f ' ' 'J 
"'\!_ .. ~. c)" c ,._ 1 . . .. ·· .. o , "-.. . . . . . 1 \ ~) I \() :-: .. ~,..... <H L l 

\. ' \ . ~ \l ·-- SrA ;~9:4 ~-~~ . 50.09' LT TO 

."· ~"'-.. \ STA 199+47.76, 54.22' RT 

~~ \ ~ -·-r" .. --·-· ~-~ , ,,.\ 
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G) CONCRETE SIDEWALK, DRIVEWAY, 
VALLEY GUTTER, & SLAB 

I SF I 1735 

REMOVE PORTLAND 
0 CONCRETE SINGLE CURB AND 

CURB & GUTIER 
I LF I 347 

® REMOVE ASPHALT CONCRETE 
PAVEMENT I SY 1 1367 

® REMOVE EXISTING GUARD RAIL I LF I 11 
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IL:_j I ~~-•• ~C"~- --IA- ~ -~-,-,.;,- ;;. -~ 1/""l/ I TON I 963 

.......... __. ........... ·-· ... .._ .. .... . '' '""' ' " 
TON I 1.9 COAT, TYPE SS-1 H 

0 SURVEY MARKER, 
MAG. DET. 120- 1, TYPE A EA 

0 CURB & GUTIER, 
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l4l SINGLE CURB, 
•~ A I"' nr:-T ...,,.,,., T'Vn r- A l t _ r" I LF I 63 

~ 
--------- - ·--··-··· 

SF 1809 C.O.P. DET. P1230 {6" THICK) 

0 CONCRETE MEDIAN NOSE, 
MAG. DET. 223 SF 44 

171 STAMPED ASPHALT DECORATIVE 
O A\/C".~ C" · rr SF 145 

11 8 11 ;.~~- -~~ -;; 1-~~.;-·,n,; -..;_·~.·,...1/\ I SF 1 1142 

SF I 459 

SF 

I~ I ~E!:.. 222, TYPE 'A' MOD FOR BUS I LF I 69 

11 25 11 ~;;~, .... ;.·~~~ r.:~·,~-;~';~ VVJTH ... -" I SF I 48 

--- I LF I 436 

1. SEE SHEET 11 FOR MEDIAN DETAILS 
2. SEE SHEET 56 FOR STORM DRAIN PLAN 
3 . SEE SHEET 68 FOR CB CONN PIPE PROFILE 
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1,-;1 1 BUS SHELTER PAD, C.O.P. DET. 
~ P1261 

r;-;;1 1 SINGLE CURB, MAG. DET. 222 
u TYPE B, H= 6" 

r;;-;1 I CONSTRUCT CONCRETE SINGLE 
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MODIFIED (FOR BUS BAYS) 
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1. SEE SHEET 12 FOR MEDIAN DETAILS 
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REMOVAL/RELOCATION NOTES 

NO DESCRIPTION UNrTI OTY 

SF I 3588 
REMOVE PORTILANO CEMENT CD I CONCRETE SIDEWALK. DRIVEWAY. 
VALlEY GUTTER &: SLAB 
REMOVE PORTLAND CEMENT 

® I CONCRETE SINGLE CURB AND 
CURB & GUTTER 

0 
0 

REMOVE ASPHALT CONCRETE 
PAVEMENT 

REMOVE PIPE. BACKFILL AND 
COMPACT 

@ I REMOVE CATCH BASIN 

CONSTRUCTION NOTES 

NO DESCRIPTION 

SUBGRADE PREPARATION 
ASPHALT CONCRETE SURFACE 

LF I 717 

SY 12046 

LF I 10 

EA 2 

UNrTI QTY 

SY 12189 

COURSE, (D 1/2), 1-1/2" THICK TON 188 

OJ ASPHALT CONCRETE BASE COURS 
(A 1-1/2), 6" THICK TON 749 

EMULSIFIED ASPHALT FOR TACK I TON I 
COAT, TYPE SS-1H 1.5 

r;-] ICURB & GUTTER, 
l.:::J MAG. DET. 220 TYPE A, H=6" LF 532 

1.1 I SINGLE CURB, 
I2J M.A.G. DET. 222 TYPE A, H=6" LF 721 

0 CONCRETE SIDEWALK, 
I SF 13364 C.O.P. DET. P1230 

0 CONCTETE MED~ NOSE I SF I 30 

0 STAMPED ASPHALT DECORATIVE 
I SF I 783 PAVEMENT 

0 
9" THICK CONC. PVMT. CLASS "A" 
PER MAG SPECS & C.O.P. DET. I SF 11687 
P1256-1 

[D) BUS SHELTER PAD, C.O.P. DET. 1 SF 1 622 
P1261 I 

~ 
ADJUST EXISTING MANHOLE FRAME 
AND COVER, MAG STD DETAIL 4221 EA I 2 
AND COP DETAIL P1430 

~ 
SINGLE CURB, MAG. DET. 222 

I LF I 8 TYPE 8 , H=6" 

§] BARRICADE, STANDARD DETAIL 
lEA P-1106, TYPE 'B' 

§] CONCRETE SINGLE CURB, MAG DET. I LF 1 
187 222, TYPE A MOD FOR BUS BAYS 

S~EEI BEEEBE~QES 

1. SEE SHEET 13 FOR MEDIAN DETAILS 
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1. ALL CONNECTI ON TO EXISTING SLOPE MATTRESSES SHALL BE STANDARD FULL DEPTH 
"BUTT" CONNECTIONS. BEFORE THE MATTRESS UNITS ARE FILLED THE LONGITUDINAL AND 
LATERAL EDGE SURFACES OF ADJOINING UNITS SHALL BE TIGHTLY CONNECTED BY TlE WIRES 
AT MINIMUM OF FOUR INCH AN D MAXIM UM OF 6 INCH INTERVAL. THE LI D EDGES OF EACH 
UNIT SHALL BE CONNECTED IN A SIMILAR MANNER TO ADJACENT UNITS. 
LID SHALL BE SECURED TO SIDES, ENDS AND 
DIAPHRAM IN A SIMILAR MANNER. 

2. ALL WIRE USED IN THE CONSTRUCTION OF MATTRESS SHALL BE GALVANIZED AND OF 
MINIMUM NO. 13 GAUGE. WIRE USED FOR EDGE AND CORNER SHALL BE MINIMUM NO. 
12 GAUGE. 

3. SLOPE MATTRESSES SHALL BE FABRICATED FROM A DOUBLE TWIST BY TWISTING 
EACH PAIR OF WI RE THROUGH THREE HALF TURNS DEVELOPING THE APPEARANCE OF 
A TRIPLE TWI ST PER ASTM A975. CONTRACTOR SHALL FOLLOW THE MANUFACTURER'S 
INSTRUCTI ON FOR FIELD ASSEMBLY OF BASKET UNIT. 
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